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INTRODUCTORY  REMARKS. 


By  Olabenoe  King. 


Peouliab  conditions  affecting  Amebican  mining. — Ever  since  the  inception  of  minuig  on  a  large  scale 
and  permanent  basis  in  the  United  States,  comparisons  have  been  made  between  the  methods  practiced  here  and 
those  in  vogae  in  European  countries,  and  the  conclusions  have  naturally  been  at  variance.  The  subject  has  been 
discussed  by  foreign  engineers  who  have  traveled  in  this  country,  and  who  have  usually  looked  at  the  subject  fh)m 
the  standpoint  of  European  conditions.  To  them  many  of  our  methods  have  appeared  crude,  and  they  have  been 
apt  to  condemn  the  apparent  want  of  the  economy  and  thoroughness  which  are  so  marked  characteristics  of  the 
best  foreign  practice.  American  engineers  who  have  received  the  earlier  portion  of  their  technical  training  abroad 
have  also  been  prone  to  qriticize  many  of  our  mining  methods.  A  longer  acquaintance  with  the  conditions  which 
prevail  here  has  usually  modified  such  views.  It  may  not  be  out  of  place  to  note  a  few  of  the  salient  differences  in 
methods  prevailing  in  this  country  as  compared  with  those  abroad. 

Among  the  best  characteristics  of  American  mining  practice  may  be  mentioned  the  originality  and  ingenuity 
of  the  methods  which  have  been  adopted.  In  many  cases,  as  for  example  the  system  of  hydraulic  mining,  a 
completely  new  departure  has  been  made  and  within  a  short  time  carried  to  an  extreme  point  of  development.  In 
other  instances,  modifications  and  improvements  on  foreign  methods  have  been  added  to  such  an  extent  that  their 
sources  are  scarcely  recognizable.  Another  striking  feature  is  the  rapidity  of  execution  and  the  consequent  saving 
of  time  and  interest.  It  is  true  that  this  has  often  been  pushed  too  far,  and  in  many  instances  better  results  might 
have  been  secured  by  more  conservative  methods.  But  it  may  be  said,  as  a  rule,  that  capital  invested  in  precious- 
metal  mines  in  this  country  has  always  secured  quick  returns,  if  any.  This  is. necessitated  by  the  demands  of 
investors,  who  are  seldom  satisfied,  when  interested  in  precious-metal  mining,  with  the  plodding  methods  which 
I>erhaps  in  the  long  run  would  be  more  profitable,  and  on  which  tfiey  would  rely  in  any  other  branch  of  industry. 
Although  undue  haste  must  be  condemned  from  an  economic  point  of  view,  the  spur  has  not  been  without  its 
advantages  on  the  technical  side. 

.  Still  another  feature  is  the  boldness  of  conception  of  engineering  enterprises  connected  with  mining,  and  the 
large  scale  on  which  operations  are  conducted.  As  examples :  The  ditch,  flume,  and  pipe  system  of  the  hydraulic 
mines;  the  daring  feats  in  railroad  engineering,  securing  transportation  to  and  from  rugged  mining  districts;  the 
extensive  tunnel  enterprises,  and  the  deep  shafts  fitted  with  heavy  hoisting  and  pumping  machinery. 

On  the  other  hand,  it  must  be  acknowledged  that  the  attempt  to  rely  on  originality  of  plan  to  the  exclusion  of 
experience  gained  abroad  has  often  resulted  in  failure.  Novel  processes  and  machinery  which  have  been  tried  and 
condemned  by  foreign  miners  have  sometimes  been  reinvented  and  experimented  upon  in  this  country  with  a  failure 
which  would  have  been  avoided  had  the  records  of  foreign  mining  been  consulted.  The  desire  for  immediate 
returns  has  been  carried  to  an  extreme  and  has  entailed  unnecessary  loss.  To  open  mines  rapidly  usually  requires 
a  greater  outlay  than  where  work  is  prosecuted  at  a  slower  rate.  Mioes  are  often  worked  on  three  shifts  a  day 
when  two  would  be  better.  In  districts  remote  from  railroad  communications  freight  is  often  hauled  out  of  season 
at  vastly  increased  expense,  when  the  more  economical  plan  would  be  to  close  down  tlie  works  temporarily.  Ores 
are  treated  at  high  cost  and  at  a  low  percentage  of  metals  saved  in  primitive  mills  and  smelters,  when  such  delay 
as  would  be  caused  by  the  erection  of  custom  works  or  the  u;'rvroach  of  railroads  would  inuc^h  more  than  offset  the 
loss  of  interest  on  unreduced  ores.  It  should  be  noted,  however,  that  mines  worked  without  capital  or  with 
insufficient  capital  are  obliged  to  adopt  the  hand-to-mouth  system  in  order  to  keep  in  operation  at  all. 

Foreign  engineers  have  frequently  remarked  on  the  apparent  recklessness  in  regard  to  small  savings  manifested 
at  many  of  onr  mines.  Another  point,  which  is  equally  patent  to  American  miners,  is  the  planning  and  constraction 
of  expensive  works  at  mines  whose  development  is  insufficient  to  authorize  them.  Beduction  works  have  often  been 
erected  before  the  eharacter  of  the  ore  to  be  treated  has  been  fully  determined ;  thus  mines  not  explored  below  the 
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water  level,  biit  which  show  free-milling  ores  at  or  near  the  surface,  have  been  equipped  with  wet -crushing  mills, 
necessitating  extensive  changes  in  plant  after  the  surface  ores  have  been  exhausted,  and  amalgamating  mills  have 
been  built  where  a  small  leaching  plant  would  have  been  more  suitable ;  and  sometimes  reduction  works  have  been 
built  for  mines  entirely  undeveloped. 

Investors  in  mining  property  seem  always  to  have  preferred  taking  great  chances  to  smaller  but  safei 
investments.  This  trait  has  been  so  marked  that  a  few  years  ago  it  seemed  easier  to  place  a  mine  on  the  market 
for  a  million  dollars  than  to  sell  the  same  mine  at  say  one-tenth  of  that  price.  Mining  properties  thus  capitalized 
at  high  figures  are  apt  to  be  equipped  with  over-heavy  plant. 

There  has,  perhaps,  been  too  much  willingness  to  experiment  with  novel  devices,  especially  with  untried  ore- 
reducing  machinery.  This  tendency  has  been  more  particularly  shown  in  the  case  of  mines  controlled  by  owners 
at  a  distance  and  living  in  those  portions  of  the  country  where  mining  is  an  unknown  art.  Mine  owners  who  live 
in  the  mining  regions  are  not  so  apt  to  make  mistakes  of  this  kind. 

Two  apparently  contradictory  traits  have  been  manifested  by  some  of  our  "practical"  miners;  on  the  one 
hand,  they  sometimes  trust  too  much  to  ruleof  thumb,  and,  on  the  other,  are  sometimes  deceived  by  self-styled 
"  scientific"  men,  who  profess  an  occult  knowledge  of  mining  matters  to  which  trained  engineers  would  make  no 
claim. 

To  the  American  miner  the  leading  characteristics  of  foreign  methods  are  economy  as  to  details  of  expense 
and  in  minute  metallurgical  savings.  The  latter  are  exemplified  by  the  complex  systems  of  treating  mixed  ores  as 
practiced  in  some  gf  the  German  works  and  at  Swansea,  where  there  are  no  waste  products,  and  where  regenerative 
methods  are  so  largely  adopted.  Our  larger  establishments  are  tending  more  and  more  to  this  system  of  working 
and  are  paying  more  attention  to  the  treatment  of  residues. 

In  some  foreign  countries  tbe  mining  industry  possesses  a  stability  and  steadiness  which  results  largely  from 
government  ownership  and  supervision ;  and  these  causes,  however  inapplicable  in  this  country,  have  certainly 
had  an  economic  effect.  When  such  is  the  case,  a  far-sighted  policy  is  always  shown ;  plans  are  laid  with  a  view 
to  the  remote  future,  and  the  plant  and  mine  openings  are  substantial  to  a  degree  seldom  seen  here.  The  American 
miner,  expecting  to  work  out  his  mine  in  a  few  years,  would  hardly  think  of  using  brick- work  or  masonry  in  his 
galleries,  etc.,  as  is  done  in  some  of  the  foreign  mines.  Where  an  investment  is  made  with  the  expectation  of 
small,  steady  returns,  extending  over  a  long  series  of  years,  as  has  been  the  case  with  the  greater  portion  of  the 
enterprises  conducted  by  government  or  by  strong  companies  abroad,  the  most  substantial  work  is  in  the  end  the 
most  economical;  but  here,  where  the  effort  is  too  often  to  get  out  the  largest  amount  of  bullion  in  the  shortest 
time  possible,  plans  are  seldom  laid  with  a  view  to  the  remote  future.  The  number  of  precious-metal  mines 
in  this  country  which  have  continued  to  be  productive  during  a  period  of  ten  years  is  very  limited,  and  the  life  of 
many  of  the  most  famous  and  successful  ones  has  been  far  shorter.  Indeed,  a  bonanza  which  has  required  two  or 
three  years  to  exhaust  is  a  rarity,  and  when  it  is  considered  that  many  of  the  most  productive  mines  have  yielded 
merely  a  single  large  ore- body  at  or  near  tbe  surface,  tbe  short  average  life  is  seen  to  be  owing  to  natural  causes 
as  well  as  to  the  rapidity  of  operation.  An  engineer  is  hardly  to  be  blamed,  then,  if  he  plans  for  the  exigencies 
of  the  immediate  present ;  on  the  one  side  he  is  pressed  by  the  stockholder,  clamorous  for  speedy  profits,  and  on 
the  other  hand  he  realizes  that  the  chances  of  a  long  period  of  bonanza  are  slight.  His  policy  is  forced  upon  him. 
He  aims  to  secure  given  results  by  the  most  direct  means,  and  when  the  object  has  been  attained  he  cares  little 
whether  his  drifts  cave  and  the  structures  over  his  hoisting  works  and  mills  fall  in,  if  they  have  served  their 
purpose.  , 

It  is  a  pretty  generally  acknowledged  saying  that  foreign  engineers  and  Americans  educated  abroad  have  to 
divest  themselves  of  a  large  part  of  their  training  before  they  can  become  successful  superintendents  of  mines  in 
the  Far  West.  The  attempt  to  graft  the  practices  appropriate  under  other  circumstances  upon  the  peculiar 
disadvantageous  conditions  of  mining  in  the  precious-metal  territory  of  the  United  States  seldom  results  favorably. 
The  high  rates  of  wages,  the  difficult  transportation,  and  the  great  expense  (in  most  districts)  of  fuel,  timber,  etc., 
necessitate  altogether  different  systems.  It  is  possible  that  there  may  be  such  a  thing  as  ultra  conservatism ;  a 
deference  to  time-honored  customs  may  be  carried  too  far.  To  put  the  case  in  a  concrete  form,  it  may  safely  be  said 
that  had  the  whole  management  of  our  gold  and  silver  mining  industry  been  in  the  hands  of  Europeans,  following 
the  methods  prescribed  by  their  training  and  experience,  less  money  might  have  been  wasted  in  fruitless  and 
impracticable  enterprises,  but  on  the  other  band  the  gains  would  have  been  less  in  about  the  same  proportion.  For 
a  typical  example:  Imagine  a  corps  of  German  engineers  in  control  at  the  time  the  Comstock  lode  was  discovered. 
What  would  have  been  the  result  f  Looking  backward  now  it  is  easy  to  see  how  many  millions  of  dollars  might 
have  been  saved  which  were  squandered  in  ill-advised,  hopeless,  or  disconnected  undertakings.  But  what  would 
the  foreign  engineers  have  done  f  They  would  have  worked  out  the  surface  ore-bodies  of  the  Ophir,  the  Gould  & 
Curry,  etc.,  to  the  best  advantage,  doing  in,  say,  ten  years  work  which  occupied  by  more  wasteful  but  more  expeditious 
methods  only  three  or  four.  They  would  then  have  had  to  contend  with  the  water  problem.  They  would  have 
driven  the  comparatively  short  adits  freeing  the  mines  of  water  to  a  depth  of  a  few  hundred  feet,  and  finally,  perhaps, 
would  have  projected  the  Sutro  tunnel,  but  from  that  day  to  this  operations  would  have  been  confined  to  ground 
above  the  Sutro  tunnel.    Per  contra,  a  large  amount  of  low-grade  ore  (neglected  by  the  actual  miners)  would  have 
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been  taken  out  and  worked  at  a  small  profit,  and  a  field  for  labor  would  have  been  opened  which  would  have  lasted 
for  decades.  It  is  hardly  likely  that  they  would  have  projected  the  deep  shafts,  some  of  which,  like  the  Fornian, 
destined  to  strike  the  lode  at  about  4,000  feet,  might  have  been  considered  foolhardy  undertakings ;  and  it  is  quite 
likely  that  the  unprofitable  deep  explorations  of  late  years  would  never  have  been  countenanced.  In  the  long  run 
it  is  possible  that  the  supposed  system  of  the  German  engineers  would  have  proved  more  economical,  could  it  ' 
have  been  carried  out;  but  it  must  bo  remembered  that  the  mainstay  of  development,  the  money  necessary  to 
prosecute  dead  work,  depended  upon  the  speculative  interest,  which  looked  to  brilliant  and  speedy  discoveries  of 
great  bonanzas,  and  that  this  interest  could  hardly  have  supported  the  delay  which  would  have  resulted  from  a  • 
system  more  economical  but  less  suited  to  the  time  and  the  locality. 

One  advantage  which  has  prominently  asserted  itself  in  American  mining  is  the  intelligence  and  versatility  of 
.  our  skilled  mine  operatives.  It  may  be  true  that  for  underground  prospecting  Mexicans  may  be  superior,  and  it  is 
certainly  true  that  in  plain  work,  such  as  drilling,  blasting,  and  picking,  Cornish  and  Irish  miners  are  employed  to 
a  large  extent;  but  the  engine-drivers,  the  rope-men,  the  pump-meu,  the  timber-men,  the  machinists,  the  millmen, 
are  mainly  native  Americans.  Our  mining  system  is  also  in  a  broad  sense  an  eclectic  one,  with  the  advantage  of 
drawing  hither  the  better  classes  of  operatives  from  all  sources. 

In  older  countries  the  distances  between  the  mining  regions  and  the  points  of  suppl^re  generally  small; 
freights  are  therefore  cheap,  communication  by  rail  being  the  rule.  The  population  is  conflmratively  dense,  and 
wages  are  therefore  low,  often  reaching  a  point  which  would  not  furnish  a  bare  subsistence  for  the  miner  of  Nevada 
or  Idaho.  With  good  transportation  facilities  it  is  possible  to  operate  large  reduction  works  capable  of  profitably 
treating  in  mixed  charges  ores  of  dift'erent  characters  which  it  would  be  useless  to  attempt  to  reduce  alone.  Supplies, 
such  as  fuel,  explosives,  and  steel,  are  relatively  cheap.  There  are  no  excessive  altitudes,  and  in  the  mining  regions 
of  Europe  at  least  there  is  no  extreme  climate.  And  above  all,  perhaps,  there  is  always  a  near  market  for  products 
and  by-products,  some  of  the  latter  forming  important  items  of  profit. 

In  most  of  the  mining  regions  of  the  Far  West  all  this  reversed.  Often  great  distances  have  to  be  overcome  by 
wagon-haulage,  involving  a  freight  charge  seldom  as  low  as  one  cent  per  pound  in  the  more  favored  localities,  up 
to  six  or  eight  in  the  more  distant  camps.  The  resident  population  is  usually  scanty,  and  dependent  upon  the 
mines  rather  than  self  sustaining  or  tributary  to  them,  and  the  cost  of  living  is  always  higher  than  in  agricultural 
regions,  higher  than  in  the  eastern  states,  and  much  higher  than  in  any  civilized  foreign  country.  This  leads  to 
higher  wages;  and  in  most  districts  of  the  Pacific  slope,  except  in  California,  the  rate  is  $4  per  shift,  whether  of 
eight,  ten,  or  twelve  hours,  for  skilled  miners,  and  $3  per  day  for  surface  laborers.  While  these  men  live  better 
than  their  fellows  of  the  eastern  states,  they  are  seldom  able  to  accumulate  savings,  even  with  the  increased 
wages,  owing  to  the  greater  cost  of  living. 

As  a  rule,  it  has  been  necessary  to  reduce  the  ores  of  each  district  by  themselves.  In  the  case  of  milling  ores 
this  would  make  little  difference,  for  such  ores  need  to  be  treated  separately,  but  with  smelting  ores  success  often 
depends  on  the  admixture  of  different  kinds.  Latterly,  however,  a  few  large  smelting  and  general  reduction 
establishments  have  been  built  at  railroad  centers,  and  these  works  handle  ores  from  widely-scattered  districts  and 
of  a  large  range  in  character. 

Mining  supplies  are  generally  very  dear,  though  the  particular  want  in  each  district  may  differ.  In  many 
districts  timber  has  to  be  hauled  from  a  great  distance,  the  supply  of  mine  timbers  used  at  some  of  the  more  distant 
camps  of  Nevada  being  derived  from  the  Sierra,  brought  by  rail  and  wagon  over  such  long  distances  as  to  render 
the  cost  almost  prohibitory.  Over  a  large  stretch  of  territory  fuel  is  very  scarce  and  the  quality  of  that  obtainable 
poor.  Only  in  a  small  proportion  of  the  districts  is  coal  to  be  had,  though  as  the  railroads  are  pushed  the  use  of 
coal  is  extending,  aa  in  parts  of  Colorado,  Utah,  and  New  Mexico.  But  few  of  the  coals  of  the  Far  West  can  be 
made  into  coke — a  necessity  in  certain  branches  of  smelting — and  coke  is  therefore  carried  from  points  as  remote  as 
Connellsville,  Pennsylvania,  and  in  some  cases  even  from  Wales.  Charcoal  of  excellent  quality  is  obtainable  in 
many  localities,  but  around  some  of  the  smelters  the  scanty  growth  of  timber  and  brush  has  been  long  since  stripped 
off,  and  the  supply  of  charcoal  has  to  be  brought  from  a  distance.  For  generating  steam,  wood  is  the  common  fuel. 
The  increased  cost  of  machinery,  as  compared  with  its  price  in  the  manufacturing  centers,  is  the  result  of  the  heavy 
fireights ;  and  the  same  is  true  of  such  supplies  as  steel,  candles,  explosives,  chemicals,  etc. 

The  high  altitudes,  the  rugged  character  of  the  country,  and  the  severe  winters  are  great  drawbacks.  Not  a 
few  camps  are  practically  shut  off  from  communication  for  several  months  each  year.  In  some  of  the  less  important 
districts  thus  situated  work  is  then  suspended;  in  others  it  is  carried  on  at  great  disadvantage.  Besides  the 
freight  blockade  caused  by  the  heavy  snows,  trouble  and  danger  often  result  from  snow-slides.  If  the  winters  are 
unfavorable  in  the  northern  and  higher  districts,  the  summers  are  hardly  less  so  in  i)ortion8  of  Arizona  and  New 
Mexico. 

It  will  thus  be  seen  that  there  are  peculiar  natural  disadvantages  as  compared  with  the  conditions  which 
prevail  in  the  European  mining  districts,  and  indeed  in  most  portions  of  the  world  in  which  mining  for  gold  and 
silver  is  prosecuted.  Almost  all  items  of  expense  are  more  costly  than  in  foreign  countries,  labor  invariably  so,  and 
sopplies  usually,  though  perhaps  in  less  degree.  California,  more  settled,  and  largely  an  agricultural  state,  is  to 
some  extent  an  exception.    The  cost  of  mining  and  of  reducing  ores  being  so  high,  many  of  the  smaller  economies 
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of  older  coantries  are  oat  of  place.  Id  one  instance,  in  reply  to  the  criticism  of  a  foreign  engineer  who  thought 
the  percentage  of  metal  extracted  from  the  contents  of  the  ores  to  be  excessively  low,  it  was  ohly  necessary  to 
explain  that  the  ore  was  the  cheapest  thing  in  the  district.  The  superintendents  are  ftdly  informed  as  to  the  means 
of  close  working,  bat  however  anxious  they  are  to  show  fine  technical  results,  they  are  ever  held  to  the  economic 
limit.    There  is  always  a  point  beyond  which  saving  costs  more  than  it  is  worth,  and  at  this  they  are  forced  to  stop. 

It  may  be  said  that  as  time  passes  and  the  country  is  more  and  more  developed  our  systems  of  financial 
management  of  mines  are  slowly  approximating  to  those  of  Europe.  In  a  few  branches  of  mine  engineering  we 
also  borrow,  and  in  a  wider  range  of  metallurgical  operations  we  are  adopting  European  methods.  On  the  other 
hand,  many  American  practices  have  been  copied  elsewhere.  The  California  stamp  battery,  the  Washoe  pan 
process,  the  water-jacket  furnace,  the  hydraulic  nozzle,  etc.,  have  been  introduced  in  many  new  regions  where 
appropriate.  There  is  abo  a  demand  for  engineers  of  American  experience  in  opening  new  districts  and  in  such 
countries  a«  Mexico  and  the  states  of  Central  and  South  America,  and  these  men  carry  with  them  their  own 
systems.  A  point  worthy  of  consideration  is  that  there  is  unquestionably  a  greater  variety  of  ores,  not  only  of  gold 
and  silver,  but  of  other  metals  as  well,  in  the  United  States  than  in  any  other  single  country;  so  that  the  mines  are 
schools  of  practical  technology  in  which  all  specialties  are  developed,  and  in  each  something  may  be  gained  by 
comparison  with  th^celated  industries. 

Scope  of  the"  vestigation.— In  undertaking  the  investigation  of  the  statistics  and  technology  of  the 
precious-metal  industry  of  the  United  States  it  was  the  object  of  those  in  charge  of  the  work  to  make,  not  only  a 
more  accurate  statistical  estimate  of  the  actual  product  of  the  precious  metals  than  had  hitherto  been  made,  but 
also  to  obtain  such  technical  data  a«  to  the  various  processes  by  which  these  metals  are  reduced  from  their  ores 
as  would  serve  to  show  the  actual  condition  of  the  industry,  the  advances  it  has  made  as  compared  with  former 
periods,  and  its  relative  perfrction  and  imperfection  as  compared  with  similar  industries  in  other  countries. 

These  technical  data  it  was  expected  would  furnish  to  mining  engineers,  and  to  those  interested  in  mining 
throughout  the  country,  the  materials  to  make  such  generalizations  in  any  particular  branch  in  which  they  might 
be  interested  as  would  tend  to  practical  ameliorations,  and  would  enable  them,  by  comparing  the  practice  in  their 
own  regions  with  that  of  other  parts  of  the  country,  to  determine  where  and  how  economy  or  improvements  might 
be  introduced.  They  would  serve,  moreover,  as  an  indispensable  basis  of  comparison  with  results  to  be  obtained 
at  future  periods,  when  similar  investigations  might  be  undertaken. 

Methods  employed. — In  considering,  at  the  outset,  the  best  practical  method  by  which  such  an  investigation 
could  be  carried  on,  it  was  found  that  no  information  could  be  drawn  from  the  experience  of  former  American 
studies,  inasmuch  as  no  such  far-reaching  and  detailed  examination  of  this  industry  had  ever  been  attempted  in 
this  or  any  other  country,  at  least  as  far  as  could  be  learned.  It  was  well  known,  however,  to  all  who  took  part  in 
making  the  original  plans,  that  precious-metal  mining  and  its  allied  labors  presented  peculiar  obstacles  to  can*ying 
out  such  a  work,  far  greater  than  obtain  in  other  industrial  branches,  from  the  fact  that  it  is  carried  on  in  regions 
remote  and  difficult  of  access,  that  its  business  methods  are  relatively  unsystematic,  and  that  it  is  often  of  such  a 
nature  as  to  render  those  engaged  *in  it  extremely  unwilling  to  have  their  transactions  known  to  the  world. 
While,  therefore,  the  census  stajff  were  aware  that  in  the  nature  of  things  absolute  completeness  of  results  was 
impossible,  they  felt  that  with  the  unprecedented  advantages  which  the  present  census  offered  for  carrying  on  an 
investigation  they  would  not  be  justified  in  attempting  less  than  they  have  done,  since  only  actual  experience  could 
tell  in  what  particular  respect  they  might  be  success^!  and  in  what  they  must  necessarily  fall  short 

It  was  evident  beforehand  that  the  ordinary  system  of  obtaining  statistical  information  by  sending  circulars, 
or  lists  of  questions  to  be  answered,  to  all  persons  in  charge  of  mining  operations  throughout  the  country,  would 
be  impracticable:  First,  because  there  were  no  certain  means  of  obtaining  their  addresses;  aid  second,  because  it 
was  probable  that,  either  through  unwillingness  or  ignorance,  a  large  proportion  of  the  questions  would  be  either 
imperfectly  answered  or  entirely  neglected,  and  it  would  be  impossible  to  have  any  check*  on  the  completeness  or 
accuracy  of  the  answers  obtained. 

The  plan  finally  adopted,  therefore,  was  that  of  sending  to  every  mine  or  reduction  works  in  the  country  men 
of  technical  training  and  familiarity  with  the  subject,  to  gather  the  necessary  information  personally,  and  assure 
themselves  by  local  observation  of  the  accuracy  of  the  information  obtained. 

To  aid  these  examiners  a  series  of  questions,  arranged  in  schedules  for  each  branch  of  mining  and  reduction 
process,  was  prepared  after  long  and  careful  consideration,  which  should  cover  as  far  as  possible  all  points  of  inquiry 
and  also  furnish  checks  on  the  accuracy  of  data  given ;  intended  thus  to  supplement  any  shortcoming  in  technical 
knowledge  on  the  part  of  the  expert  and  to  systematize  the  data  which  he  might  send  so  as  to  facilitate  the  work 
of  the  compiler. 

To  carry  out  such  a  plan  to  theoretically  perfect  completion,  four  requisites  were  necessary:  An  amount  of 
time  and  of  money  disproportionate  to  the  value  of  the  results  to  be  hoped  for,  a  sufficient  number  of  men  both 
theoretically  and  practically  familiar  with  all  branches  of  the  industry  to  act  as  experts,  and  a  uniform  willingness 
and  ability  on  the  part  of  those  applied  to  to  furnish  the  desired  information. 
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In  point  of  fact,  however,  after  the  work  had  been  some  time  under  way,  it  was  found  that  both  the  time  and 
the  money  which  could  be  allotted  to  this  branch  were  inadequate  to  carry  it  through  with  the  perfection  aimed 
at;  that  it  was  impossible  to  find  the  number  of  men  required  who  were  in  every  respect  fitted  for  it  by  education 
and  experience;  and  that  among  owners  and  superintendents  of  mines  and  reduction  works,  while  with  a  very  few 
unimportant  exceptions  the  greatest  willingness  was  shown  to  grant  us  all  the  information  they  possessed,  it  was 
often  found  that  they  were  themselves  unable  to  answer  the  questions  we  asked,  either  through  want  of  system 
in  keeping  records,  or  because  they  had  never  thought  of  the  importance  or  bearing  of  certain  facts.  In  spite  of 
these  drawbacks  and  of  the  further  fact  that  by  the  exhaustion  of  the  general  census  appropriation  the  work  of 
compilation  was  greatly  curtailed  and  delayed,  the  results  obtained  have  proved  beyond  expectation  valuable  and 
instructive.    The  imperfections  of  the  work  none  know  better  than  its  authors. 

Criticism  of  results. — It  may  be  of  value  to  the  reader,  and  certainly  will  be  to  whoever  may  undertake  a 
work  similar  to  this  in  the  future,  to  consider  briefly  the  comparative  value  of  the  results  obtained,  the  reasons  of 
their  imperfections,  and  the  merits  and  faults  of  tbe  methods  employed. 

For  the  geological  sketches  of  the  miniug  regions  (Chaps.  I  and  II)  it  was  hoped  that  the  collection  of  specimens 
prescribed,  and  the  answers  to  the  schedule  questions,  supplemented  by  the  observations  of  individual  experts, 
would  afford  sufficient  data  for  a  brief  aj^ergu  of  the  geology  of  each  mining  district.  In  practice  it  was  found 
that,  as  most  of  the  experts  had  at  the  best  but  a  theoreti(;al  knowledge  of  geology,  the  information  gathered  was 
in  most  cases  quite  inadequate.  Such  of  it  as  was  deemed  sufficiently  important  has  been  concisely  presented  in 
the  form  of  tables,  while  the  rest  of  the  chapters  are  made  up  largely  from  the  personal  knowledge  of  the  authors 
and  from  such  facts  as  could  be  gathered  from  published  and  unpublished  observations  of  others.  They  are 
necessarily  much  more  comjtlete  in  some  regions  than  in  others,  but,  in  spite  of  acknowledged  imperfections,  are 
believed  to  form  a  most  comprehensive  and  valuable  contribution  to  mining  geology. 

In  the  preparation  of  the  two  succeeding  chapters  the  greatest  difficulty  was  found  in  the  inequality  of  the 
schedule  returns,  dependent  upon  circumstances  which  will  be  explained  below.  A  large  pro])ortion  of  the  material 
collected  was  of  such  character  that  it  was  almost  impossible  to  tabulate  or  condense  it.  Much  of  this  was  not 
found  possible  or  advisable  to  publish;  that  which  has  been  published  has  been  subjected  to  careful  sifting,  and 
is  of  undoubted  value  to  those  engaged  in  mining,  though  it  may  not  in  all  cases  appear  so  to  the  uninitiate<l. 
The  data  on  the  Placer  Mines  were  necessarily  incomplete,  since  these  are  only  worked  during  portions  of  the 
year,  and  the  visits  of  the  experts  could  not  be  so  timed  as  to  find  the  owners  or  the  superintendents,  from  whom 
alone  much  of  the  desired  information  could  be  obtained.  This  incompleteness  has  been  supplemented  in  respect 
to  hydraulic  mining  from  personal  knowledge  and  observation.  The  process  of  reduction  of  ores  by  amalgamation 
is  one  which  lends  itself  readily  to  statistical  analysis,  hence  the  data  obtained  by  experts  was  here  more  complete 
than  in  most  branches  of  the  investigation.  Smelting,  on  the  other  hand,  by  the  complexity  of  its  processes, 
and  the  necessary  variation  in  its  details,  offers  an  almost  insurmountable  obstacle  to  presentation  in  the 
form  of  statistical  tables.  No  attempt  has  therefore  been  made  to  present  the  information  obtained  in  these 
schedules  in  this  form,  but  it  has  been  of  great  use  as  a  check  in  the  preparation  of  the  succeeding  chapter 
on  Production.  Lead  smelting  is  the  most  imi>ortant  method  which  is  used  in  the  reduction  of  the  Precious 
Metals,  and  its  conditions  present  so  much  similarity  in  different  localities  that  the  description  given  of  the  process 
as  carried  on  at  Leadville  may,  with  unimportant  changes,  apply  to  any  other  region  where  it  is  employed.  For 
the  estimation  of  the  Precious  Metal  product  of  the  country  the  synthetic  method,  as  that  adopted  in  this 
investigation  might  be  termed,  in  distinction  from  those  hitherto  in  use,  was  here  employed  for  the  first  time,  and 
was  in  so  far  an  experiment.  On  the  whole  it  has  proved  a  most  successful  one,  and  the  results  obtained  form,  as 
a  whole,  it  is  thoughi  the  most  accurate  estimate  ever  made.  Owing,  however,  to  the  inequalities  of  results  to  be 
mentioned  below,  the  local  distribution  of  product  has  in  some  instances  been  incomplete,  and  has  given  rise  to 
adverse  criticism  from  local  interests  which  conceived  they  had  thereby  been  injured.  Had  the  text  of  the  chapter 
been  read  with  sufficient  care  for  a  thorough  comprehension  of  the  methods  of  presentation,  this  criticism  would 
have  been  seen  to  be  unfounded.  The  chapfer  on  the  Minting  of  Gold  and  Silver  is  the  resultof  a  careful  personal 
investigation  of  the  Carson  and  San  Francisco  mints,  giving  thus  the  practice  prevailing  in  the  United  States,  and 
forms  a  fitting  close  to  the  Precious  Metal  volume.  In  Appendix  I  a  typical  detailed  description  of  the  conditions 
prevaiiiug  in  one  of  the  Precious  Metal  political  divisions — Utah — as  space  would  not  have  allowed  of  such  detail 
in  all.  In  Appendix  II  the  schedules  and  instructions  to  experts  are  given,  as  they  were  used  during  the 
investigation.  The  Mining  Directory  in  Api>endix  III  is  a  practically  complete  list  of  the  Precious  Metal  mines  of 
tbe  United  States  in  1880,  those  which  by  the  nature  of  the  investigation  were  omitted  being  as  a  rule  small  and 
nnim|K)rtant. 

A  detailed  acknowledgment  of  assistance  will  be  found  on  a  subsequent  page. 

Kbasons  for  incompleteness. — The  reasons  for  incompleteness  in  the  results  may  be  thus  enumerated: 

Ist  From  want  of  previous  experience,  the  agents  in  charge  could  not  distribute  equally  the  ground  to  be 
covered  among  the  experts  employed,  since  the  number  of  mines  to  be  investigated  bore  no  necessary  relation 
to  geograpbicfil  area.  As  a  consequence,  toward  the  end  of  the  time  devoted  to  the  investigation  somo  regions 
reoeivtfjd  less  attention  than  their  relative  importance  merited. 
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2d.  The  relative  ability  of  the  experts  employed  was  necessarily  unkuowu  to  the  agents  in  charge  until  the 
investigation  had  proceeded  so  far  that  it  was  too  late  to  make  any  radical  change. 

3d.  It  was  a  practical  impossibility  to  secure  uniformity  of  ability  and  methods  among  so  large  a  corps  of 
ex[)erts  as  was  necessary  for  the  work.  The  result  was  that  one  would  give  more  attention  to  one  class  of  facts, 
another  to  another  class,  and,  when  totals  were  made  up  from  the  schedule  returns,  it  was  found  that  these  facts 
were  more  complete  in  one  region  than  in  another. 

As  regards  the  best  method  for  conducting  such  an  investigation,  the  experience  gained  in  this  study  would 
seom  to  teach  that,  while  that  employed  here  would  produce  the  most  perfect  results  under  very  favorable  conditions, 
these  conditions  might  demand  an  impracticably  large  expenditure  of  time  and  money.  They  would  require  a 
larger  corps  of  experts,  who  should  be  specialists  and  receive  adequate  salaries,  and  be  employed  for  a  long  enough 
time  to  become  thoroughly  familiar  with  their  work  before  the  investigation  was  undertaken.  This  could  be  best 
accomplished  by  making  the  investigation  a  permanent  one.  The  results  to  be  obtained  b}'  simple  untrained 
enumerators,  or  from  circulars  sent  without  means  of  checking  the  results  obtained,  by  technical  men,  will  necessarily 
prove  so  unreliable  in  mining  industry  as  to  be  of  little  value.  Should  the  intermittent  or  decennial  method  still 
prevail,  a  compromise  between  the  two  could  be  advantageously  made  by  having  untrained  men  go  over-the  country 
rapidly  and  collect  a  few  main  figures  for  the  statistical  tables;  and  a  smaller  corps  of  thoroughly  trained  specialists 
make  investigation  of  a  few  typical  mines  or  reduction  works  in  the  various  branches  of  the  industry. 

Comparative  summary  of  results. — One  of  the  most  instructive  results  of  an  investigation  like  the  present 
should  be  the  opportunity  it  would  offer  for  a  comparative  study  of  the  industry  as  a  whole  and  in  its  individual 
branches,  as  compared  with  the  conditions  which  prevail  in  other  countries,  especiall}'  the  older  mining  regions  of 
Europe,  and  as  compared  with  those  which  prevailed  in  this  country  ten  years  before,  and  of  the  changes  and 
improvements  which  have  been  accomplished  during  the  preceding  decade.  As  a  natural  sequence  of  such  a  study 
suggestions  would  arise  as  to  where  improvements  could  be  introduced  or  greater  economy  practiced  in  the  future, 
and  the  direction  in  which  increase  or  decrease  of  production  over  the  present  might  be  looked  for. 

Unfortunately  statistical  data  for  such  a  comparison  are  wanting.  The  census  for  1870  gave  practically  no 
data  at  all  with  regard  to  our  mining  industry,  and  the  publications  of  the  Commissioner  of  Mineral  Statistics 
ceased  after  1876. 

Hence,  as  already  stated,  the  best  results  of  this  work  can  only  be  looked  for  in  later  years  when  similar  data 
gathered  on  a  plan  improved  by  our  experience  shall  furnish  a  new  set  of  comparative  figures.  Meanwhile  it  may 
be  well  to  offer  some  suggestions  on  these  points  which,  while  not  based  on  statistical  figures,  have  a  sufficient 
ground-work  of  actual  observation  to  be  of  value  as  an  indication  of  the  tendency  of  the  industry. 

Advances  during  the  decade. — If  we  assume  that  the  value  of  an  industry  to  the  country  can  be  gauged 
by  the  number  of  people  whom  it  supports,  mining  during  the  decade  has  contributed  more  than  its  share  toward 
the  general  prosperity  5  for  while  the  increase  of  the  population  as  a  whole  has  been  only  30  per  cent.,  that  of  the 
miners  has  been  54  per  cent.,  or  234,228  in  1880,  against  152,107  in  1870. 

The  total  value  of  the  product  seems  a  less  certain  gauge  of  its  contribution  to  the  lictual  prosperity  of  the 
couutrj',  though  the  value  of  the  precious  metals  in  furnishing  the  material  for  a  currency  cannot  be  too  highly 
estimated.  During  the  decade  the  value  of  the  total  product  reached  the  highest  point  yet  attained,  being  9G 
millions  in  1878,  and,  in  spite  of  considerable  falling  off  since  that  year,  the  general  result  has  been  a  permanent 
increase  of  production.  As  regards  the  relative  production  of  the  two  metals,  gold  and  silver,  there  has  been  a 
notiible  increase  in  the  value  of  the  latter  over  the  former,  namel3',  from  50  millions  gold  and  16  millions  silver  in 
1870  to  33  millions  gold  and  41  millions  silver  in  1880.  The  silver  production  of  the  country  only  dates  back  20  years, 
the  product  of  1860  having  been  but  $150,000.  Since  that  time  its  yearly  amount  has  increased  pretty  steadily 
and  with  comparatively  small  fluctuations,  while  the  gold  product,  which  has  been  subject  to  greater  variations 
from  year  to  year,  has  apparently  assumed  a  fixed  average  between  30  and  40  millions,  beyond  which  it  is  not  likely 
to  vary.  While,  therefore,  our  silver  product  may  be  expected  to  increase  considerably  during  the  coming  decade, 
gold  will  probably  remain  at  the  same  general  average. 

The  cause  of  the  change  in  the  relative  positions  of  gold  and  silver  must  naturally  be  looked  for  in  the  ores 
themselves.  While  gold-quartz  and  hydraulic  mining  have  about  retained  their  relative  importance,  the  development 
of  silver-bearing  ores,  especially  those  carrying  lead  and  copper,  has  been  most  extraordinary.  Perhaps  the  nuiin 
determining  cause  of  this  unusual  activity  may  be  that  prospectors  as  a  class  have  now  learned  the  value  of  these 
ores,  whose  outcrops  had  hitherto  been  regarded  as  worthless  indications. 

Of  ores  in  general  it  may  be  said  that  the  richer  and  purer  ones,  which  alone  were  sought  for  in  the  early  days 
of  mining,  have  been  gradually  giving  way  to  those  of  more  complicated  nature  and  generally  of  lower  value  in  the 
precious  metals.  Consequently  in  the  reduction  processes  we  find  smelting  acquiring  a  relatively  more  important 
place  than  it  formerly  held,  and  in  milling  an  increasing  use  of  the  dry-crushing  process  connected  with  subsequent 
roasting  of  the  ore  and  a  marked  growth  of  the  lixiviation  processes. 

The  two  most  important  factors  in  the  development  of  the  precious-metal  industry  during  the  decade  have 
Hf^u  the  extension  of  railway  systems  and  the  introduction  of  coal  as  a  fuel  throughout  a  portion  of  the  mining 

>n8  of  the  West.    In  1869  the  first  transcontinental  railway  was  opened,  and  now  not  only  are  there  practically 
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four  great  railway  systems  crossing  tbe  moaotains  from  east  to  west,  but  a  great  number  of  short  lines,  generally 
narrow  gauge,  i)enetrate  tbem  in  every  direction,  reaching  mining  towns  which  not  many  years  since  wer«3  only 
accessible  by  pack  trains  or  saddle  animals. 

Although  the  existence  of  coal  in  the  Cretaceous  and  Tertiary  beds  of  the  West  was  known  before  1870,  it« 
development,  like  that  of  the  railroad  system,  has  practically  been  the  work  of  this  decade.  The  production  of 
the  region  west  of  the  one  hundredth  meridian,  as  well  as  can  be  ascertained  from  confessedly  incomplete  data, 
has  increased  from  about  a  quarter  of  a  million  to  nearly  two  million  tons,  and  it  is  probable  that  in  the  coming 
decade  the  rate  of  increase  will  be  far  greater.  California,  Washington,  Colorado,  Wyoming,  and  Utah  are  now 
the  principal  producers,  and  New  Mexico,  Montana,  and  Dakota  are  yet  to  be  added  to  the  list. 

To  the  development  of  these  two  great  elements  which  form  the  basis  of  the  industrial  prosperity  of  every 
country  maybe  ascribed  the  reduction  in  the  cost  of  labor,  supplies,  and  power,  which,  in  their  turn,  have  produced 
the  most  important  and  healthful  changes  in  the  mining  industry  of  the  West. 

In  view  of  these  changed  conditions  the  decrease  in  the  supply  of  high-grade  ores,  and  the  consequent 
<levelopmeut  of  low-grade  and  complex  ores,  requiring  more  elaborate  i>rocesses  for  their  reduction,  and  yielding  a 
smaller  margin  of  profit  to  the  producer,  may  be  regarded  as  a  benefit,  both  to  the  mine  owner  and  to  the  laborer 
whom  he  employs,  in  spite  of  the  decrease  in  the  actual  money  return  either  may  receive  for  his  investment  of 
capital  or  labor.  Stability  is  the  most  essential  condition  for  the  permanent  prosperity  of  any  business,  and  unless 
this  is  reasonably  well  assured  the  reluctance  of  capital  to  embark  in  it  is  too  well  known  to  require  remark.  On 
the  other  hand  it  may  be  more  difficult  to  persuade  the  laborer  that  permanent  employment  at  a  low  rate  of  wages 
is  more  beneficial  to  him  in  the  long  run  than  the  precarious  and  expensive  conditions  attendant  upon  the  high 
rates  which  prevailed  during  the  fitful  extravagance  of  earlier  mining  excitements. 

The  fictitious  prosperity  of  mining  consequent  upon  some  new  discovery  of  exceptionally  rich  and  extensive 
ore  deposits  is  comparable  with  that  occasioned  by  the  inflation  of  the  currency  and  fever  of  speculation  which 
prevailed  at  the  close  of  our  civil  war,  and  the  reaction  which  is  sure  to  follow  is  even  more  injurious  in  its  effects, 
since  in  it  more  than  in  any  other  business  is  the  element  of  chance  a  necessarily  important  factor. 

In  the  direction  of  stability  its  advance  during  the  decade  has  been  the  most  important  that  has  occurred 
during  its  history,  and  especially  during  the  latter  five  years  has  there  been  a  notable  decrease  in  the  fever  of 
mining  speculation.  It  may  be  said  that,  in  spite  of  the  falling  off  in  the  production  of  the  Comstock  and  other 
important  mines,  the  actual  earnings  as  a  whole  are  probably  greater  than  ever  before. 

Among  the  general  improvements  may  be  noticed  the  more  frequent  employment  of  scientific  methods  both  in 
mining  and  in  reduction,  a  desire  for  more  accurate  geological  information  as  a  basis  of  development  of  mines,  and 
a  gradual  dying  out  of  the  former  unreasoning  prejudice  in  favor  of  the  so-called  practical  miner  over  the  educated 
engineer. 

The  princii>le  of  combination  is  also  beginning  to  enter  more  largely  into  both  branches.  In  mining  it  is  seen 
in  the  combination  shafts  and  pumping  machinery,  of  which  the  most  notable  intstauces  may  be  seen  on  the 
Conistock  lode,  where  all  work  in  the  lower  levels  is  carried  on  from  a  few  large  shafts  owned  by  two,  three,  or 
even  five  mining  companies,  and  most  winzes,  together  with  many  ex[)loring  drifts,  have  a  joint  ownership.  In 
redaction  works  it  is  seen  in  milling  in  jointly-owned  amalgamating  mills  and  large  custom  works,  in  which,  b}* 
reason  of  their  greater  size,  a  marked  economy  in  running  expense  is  effecte<l.  In  connection  with  smelting  it  is 
seen  in  the  ever-increasing  number  of  sampling  works  which  afford  to  the  small  miner  on  the  one  hand  a  certain 
and  immediate  market  for  his  ore,  and  on  the  other  assure  the  smelter  a  more  regular  supply  of  ore  of  known  and 
comparatively  regular  composition. 

More  attention  has  been  given  than  hitherto  to  the  concentration  of  low-grade  ore  prior  to  shipping,  but  in 
this  direction  there  is  still  much  room  for  improvement,  and  until  properly-constructed  concentration  works  are 
established,  enormous  bodies  of  sulpliuret  and  other  lowgrade  ores  now  actually  developed  in  many  mining  camps 
must  remain  as  valueless  as  t4iey  are  at  present. 

If  we  examine  into  the  technical  details  of  exploitation  of  mines,  milling,  or  of  smelting,  we  find  no  very 
important  advances  over  the  best  class  of  work  that  i)revailed  ten  years  ago,  the  conditions  of  which  are  admirably 
set  forth  in  the  volume  on  Mining  Industry  of  the  Fortiotli  Parallel  publications,  by  Mr.  J.  D.  Uague.  The  changes 
whitth  seem  most  worthy  of  note  are  briefly  as  follows  : 

In  mining. — a.  The  general  introduction  of  high  explosives,  such  as  Giant,  Uercules,  Vulcan,  and  other  nitro- 
glycerine powders,  in  underground  work,  where  they  can  be  used  in  wet  ground  and  require  smaller  drill-holes. 
Thi»se  were  just  being  introduced  at  the  commencement  of  the  decade.  A  series  of  low-power  ex[)loqjves,  such  as 
Judson,  have  also  in  part  supi)lanted  black  powder  in  bank  blasting. 

b.  The  use  of  and  improvement  in  power  drills.  Many  large  mines  now  use  percussion  drills,  driven  by 
compressed  air,  for  running  drifts  and  tunnels,  though  their  use  is  not  so  economical  as  a  rule  for  vertical  openings, 
such  as  shafts  and  winzes.  Wherever  mining  is  done  on  so  large  a  scale  that  power  must  be  used  to  a  considerable 
extent,  the  use  of  drills  is  bound  to  increase,  and  gang-drills  such  as  are  employed  in  driving  the  great  tunnels  of 
the  Alps  will  also  in  time  come  into  use. 
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c.  The  capacity  of  machines  for  compressing  air,  used  not  only  for  drills  bat  for  underground  machinery  in 
general,  and  as  a  consequent  aid  to  ventilation  and  for  cooling  the  air,  has  sensibly  increased,  air  being  readily 
carried  several  thousand  feet  and  delivered  at  a  pressure  of  60  to  75  pounds.  Larger  and  better  blowers,  used  for 
ventilation  and  for  blast  purposes,  are  also  made. 

d.  The  diamond  drill  has  been  more  largely  used,  though  experience  has  shown  its  value  as  a  prospecting  tool 
to  be  perhaps  less  than  as  a  safeguard  in  a  mine  against  sudden  inrushes  of  large  bodies  of  water. 

e.  The  more  general  use  of  compound  engines,  and  consequent  economy  of  power  in  pining  machinery  generally. 
/.  For  hoisting,  steel  cables  have  almost  entirely  superseded  those  of  iron  wire.    Hemp  is  still  used  in  small 

shafts  and  for  shallow  depths.  The  use  of  the  flat  as  distinguished  from  the  round  cable  does  not,  however,  seem 
to  have  l>ecome  as  general  as  it  should.  The  number  of  accidents  to  cages  and  consequent  loss  of  life  to  miners  is 
still  large,  and  an  improvement  in  safety  devices  is  much  to  be  desired. 

g.  Th0  use  of  the  telegraph  and  telephone  in  signaling  at  minea  has  been  considerably  experimented  upon, 
but  their  employment  underground  has  not  proved  altogether  satisfactory.  On  the  surface  the  telephone  for 
connecting  shafts,  mills,  and  offices  is  productive  of  economy  of  time  and  labor. 

In  amalgamating  there  have  been  no  essential  changes  of  practice  during  the  decade.  The  reduction  in  the 
cost  of  steel  has  brought  about  its  partial  introduction  for  shoes,  dies,  and  tappets,  but  the  results  have  not  been 
such  as  to  cause  its  general  adoption ;  it  is  mainly  used  in  dry-crushing  mills.  Large  mills  of  over  100  stamps  have 
been  built  and  proved  a  success. 

Owing  to  the  increase  of  complex  ores  and  consequent  necessity  of  preliminary  preparation  of  ores  before 
amalgamating,  roasting  and  chloridizing  furnaces  with  mechanical  appliances  have  come  into  more  frequent  use. 

There  has  also  been  an  increase  in  the  practical  application  of  leaching  systems  for  the  treatment  of  auriferous 
pyrites  and  of  base  silver  ores. 

In  smdtingj  the  use  of  water-jackets  in  shaft  furnaces  and  of  the  siphon^tap  in  lead  smelting  has  become  very 
general  during  the  decade.  Besides  this,  some  minor  improvements  in  the  smelting  plant,  such  as  the  safet^^-tuy^re, 
have  been  introduced. 
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At  the  beginning  of  1880  the  Hon.  Francis  A.  Walker,  Superintendent  of  Gensi|LS,  committed  the  censns 
investigation  of  the  precious-metal  mining  industries  to  the  charge  of  the  Hon.  Clarence  King,  then  director  of 
the  geological  survey.  The  director  called  upon  us  to  draw  up  plans  for  the  examination  of  the  technology  and 
statistics  of  these  industries,  reserving  to  himself  the  organization  of  an  inquiry  into  mining  laws  and  mining 
civilization.  We  accordingly  drew  ux>  a  series  of  schedules  to  furnish  a  basis  for  the  inquiry,  which  are  reprinted 
in  an  appendix  to  this  volume.  These  were  submitted  to  the  director,  and  by  him  to  the  Superintendent,  and  were 
duly  approved.    Thereafter  the  conduct  of  the  inquiry  was  left  entirely  in  our  hands. 

It  was  not  expected  that  answers  to  all  the  questions  proposed  could  be  obtaine<l  at  any  one  mine  or  reduction 
works,  nor  was  it  the  intention  to  limit  the  inquiries  to  these  questions.  The  purpose  was  rather  to  suggest  subjects 
of  inquiry  and  assist  the  visiting  ex}>erts  to  frame  the  best  possible  report  on  the  mines  and  reduction  works  in  the 
short  time  necessarily  iillowed  to  each  mine.  The  questions  were  also  so  framed  that  the  more  important  data  are 
involved  in  the  answers  to  several  of  them,  a  measure  intended  to  guard  against  errors  of  reconling  and  mistakes 
in  statement,  as  well  as  intentional  misrepresentation.  This  system  was  of  great  use  to  the  experts  in  detecting 
erroneous  statements,  as  it  has  afforded  the  office  an  excellent  check  on  the  accuracy  and  care  of  the  experts,  and 
has  led  to  the  rejection  of  some  inferior  work. 

As  will  be  seen  from  the  instructions,  the  examination  was  limited  to  mines  which  showed  at  least  300  feet  of 
shafts  and  galleries,  or  which  had  produced  100  tons  or  more  of  ore.  This  was  plainly  an  inevitable  measure,  for  had 
the  attempt  been  made  to  examine  every  mine,  however  small,  the  task  would  have  been  absolutely  endless.  Many 
times  the  number  of  experts  who  could  be  paid  out  of  the  allotted  fund  would  have  been  needful  to  visit  even  the 
prospects  opened  in  the  census  year  alone.  At  the  same  time,  of  course,  all  thought  of  obtaining  exhaustive  statistics 
was  abandoned.  In  other  words,  the  investigation  was  planned,  and  inevitably  so,  with  a  view  to  obtaining  as  large 
a  number  of  representative  facts  as  possible  from  which  to  draw  general  deductions,  and  it  was  distinctly  recognized 
that  even  a  very  close  approximation  to  any  actual  totals  could  be  obtained  from  direct  returns  only  at  an  inordinate 
expense  and  at  the  sacrifice  of  the  comprehensiveness  of  the  investigation.  It  was  believed,  however,  that  sufficient 
information  could  be  secured  to  supplement  and  check  certain  totals  derivable  from  other  sources,  and  in  many 
cases  enough  to  form  the.  basis  for  estimates  of  totals  sufficiently  close  for  any  purpose  to  which  statistics  are  actually 
applied.  On  a  great  number  of  subjects  absolutely  accurate  totals,  if  they  could  be  obtained,  would  be  mere 
curiosities,  and  of  no  more  use  than  approximations,  with  a  probable  error  of  5  per  cent.  In  the  examination  of 
technological  questions  totals  are  usually  of  very  little  consequence,  and  what  is  needed  is  statements  as  to 
construction  or  practice,  founded  on  a  sufficient  number  of  instances  to  secure  their  representative  character.  It 
was  plain  that  the  results  which  could  be  obtained  would  depend  largely  upon  the  competency  of  the  experts  engaged 
in  the  direct  collection  of  the  required  information.  Only  men  of  considerable  experience,  as  well  as  thorough 
training  and  much  energy  and  ability,  could  really  answer  the  requirements,  as  any  professional  mining  man  who 
glances  at  the  schedules  will  readily  appreciate.  Men  of  this  stamp  are  never  readily  to  be  procured,  and  the 
small  salaries  which  could  be  paid  caused  an  additional  difficulty.  The  gentlemen  secured  were  all  honest,  faithful, 
well  educated,  and  able,  and  a  part  of  them  had  ample  experience.  Their  names  and  the  districts  to  which  they 
were  assigned,  together  with  the  organization  by  divisions,  were  as  follows : 

PERSONNEL  OF  THE  PACIFIC  DIVISION. 

The  headquarters  of  this  division  was  placed  in  San  Francisco,  and  the  direction  of  the  work  confided  to  Mr. 
George  F.  Becker,  United  States  geological  survey,  geologist  in  charge  of  the  Pacific  division.  This  division 
includes  the  states  of  California,  Oregon,  and  Nevada,  and  the  territories  of  Idaho,  Utah,  Arizona,  and  Washington. 

Mr.  J.  M.  Cunningham,  for  the  eastern  portions  of  Washington  and  Oregon  and  the  northeastern  part  of 
California. 

Mr.  J.  S.  Curtis,  Nevada  south  of  the  line  of  the  Central  Pacific  railway. 
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Mr.  J.  H.  Hammond,  central  and  eastern  coanties  of  California. 

Mr.  D.  B.  Huntley,  Utah,  southwestern  Nevada,  and  portions  of  California. 

Mr.  H.  W.  Leavens,  the  tract  lying  west  of  the  Cascade  and  Coast  ranges  in  Washington,  Oregon,  and  northern 

California. 

Mr.  Walter  Nordhoif,  southeastern  and  middle  Arizona. 

Mr.  H.  W.  Sander,  western  Arizona. 

Mr.  Luther  Wagoner,  southern  California. 

Mr.  Albert  Williams,  jr.,  Idaho,  Nevada  north  of  the  Central  Pacific  railway,  and  the  Comstock  lode. 

PERSONNEL  OF  THE  DIVISION  OF  THE  ROCKY  MOUNTAINS. 

The  division  of  the  Rocky  mountains  a(\joins  the  division  of  the  Pacific  on  the  east,  and  extends  eastward  aa 
far  as  the  one  hundredth  meridian,  including  the  state  of  Colorado  and  the  territories  of  Dakota,  Montana,  New 
Mexico,  and  Wyoming.  At  the  head  of  this  division  was  placed  Mr.  S.  E.  Emmons,  United  States  geological  snrvey> 
geologist  in  charge,  with  headquarters  at  Denver. 

Mr.  W.  B.  Fisher,  portions  of  Lake,  Chaffee,  Clear  Creek,  and  Gilpin  counties,  in  Colorado,  and  Beaverhead 
county,  in  Montana. 

Mr.  William  Foster,  Montana  and  Wyoming. 

Mr.  J.  E.  Hardman,  the  smelting  works  in  Lake  county,  Park  and  Summit  counties,  and  portions  of  Clear  Creek 
and  Gilpin  counties,  in  Colorado. 

Mr.  Charles  Potter,  New  Mexico. 

Mr.  G.  H.  Schaeffle,  Dakota  and  portions  of  Colorado. 

Mr.  W.  6.  Sharp,  San  Juan,  Hinsdale,  Gunnison,  La  Plata,  Huerfano,  Ouray,  and  Rio  Grande  counties,  in 
Colorado,  and  portions  of  New  Mexico. 

In  addition  to  the  census  experts  the  folio  wing- named  gentlemen  acted  as  temporary  assistants:  Messrs. 
Herman  Garlichs,  J.  C.  Hine,  H.  B.  Price,  H.  u,  Simmons,  and  W.  H.  Whittlesey,  in  Colorado,  and  W.  F.  Wheeler^ 
in  Montana. 

PERSONNEL  OF  THE  EASTERN  DIVISION. 

The  eastern  division  comprises  the  whole  territory  lying  east  of  the  one  hundredth  meridian.  Professor  Raphael 
Pumpelly,  United  States  geological  surve3%  was  placed  in  charge,  with  headquarters  at  Newport,  Rhode  Island. 

Mr.  George  H.  Eidridge,  southern  states  and  reduction  works  east  of  the  one  hundredth  meridian. 

Professor  N.  S.  Shaler,  with  the  assistance  of  Messrs.  Jos.  M.  Wilson  and  J.  E.  Wolfi:',  New  England  states. 

We  were  able  personally  to  take  but  a  small  share  in  the  collection  of  the  data,  for,  beside  duties  unconnected 
with  this  investigation,  much  time  and  labor  were  involved  in  advice  to  the  experts  as  to  routes,  in  the  decision  of 
donbts  referred  to  us,  the  approval  of  expenditures,  and  the  multifarious  matters  of  administration  implied  in 
keeping  twenty  men  (all  of  them  unfamiliar  with  the  conditions  and  restrictions  of  government  work)  moving: 
without  delay  and  performing  their  duties  to  the  advantage  of  the  service. 

Excepting  one  or  two  who  were  engaged  at  an  advanced  stage  of  the  examination,  all  the  experts  were  in  the 
field  before  the  expiration  of  the  first  month  of  the  census  year ;  but  it  was  found  that  the  time  involved  in  the 
collection  had  been  underrated,  chiefly  on  account  of  the  difficulties  of  traveling  after  winter  had  set  in.  Additional 
time  unfortunately  meant  additional  expense,  and  we  were  reluctantly  obliged  to  stop  field-work  before  we  wen> 
quite  ready  to  do  so. 

The  compilation  followed,  and  for  lack  of  census  funds  we  were  obliged  to  call  upon  the  geological  survey  for  a 
large  part  of  the  expenses  incurred,  (a)  Our  thanks  are  due  to  Hon.  J.  W.  Powell,  director,  for  the  substantial  aid 
which  he  has  furnished  us.  Mr.  Albert  Williams,  jr.,  who  had  distinguished  himself  by  the  judgment  and  energy 
which  he  had  displayed  as  special  expert  in  his  examination  of  Idaho  and  northern  Nevada,  was  appointed  to  take 
direct  charge  of  the  compilation  under  our  supervision  and  co-operation.  This  task  he  has  accomplished  to  our  ^ 
entire  satisfaction.  There  is  no  doubt  that  statistics  lose  some  of  their  value  by  not  appearing  promptly ;  but  though 
we  have  realized  this  fact  throughout  the  investigation,  it  has  been  entirely  impracticable  to  proceed  more  rapidly. 
Only  a  very  subordinate  portion  of  the  work  was  of  such  a  character  as  to  permit  of  tabulation  by  clerks  devoid  of 
a  professional  knowledge  of  the  mining  industries.  Each  of  us  was  personali3'  engaged  in  geological  investigations 
of  important  subjects,  as  the  publications  of  the  survey  will  show,  and  could  give  but  a  portion  of  our  time  to- 
technology  and  statistics,  while  a  greater  expenditure  for  expert  assistance  was  out  of  the  question. 

The  work  has  been  pushed  with  all  possible  energy,  and  when  for  a  period  of  several  months  no  public  funds 
could  be  procured  Mr.  Clarence  King  advanced  the  necessary  money  without  interest,  so  that  not  a  single  working 
day  has  been  allowed  to  pass  unutilized. 

In  preparing  the  data  for  publication  it  beoame  a  question  as  to  how  far  estimates  should  be  introduced.. 
After  careful  consideration,  it  was  decided  to  introduce  no  estimates  except  such  as  might  be  specifically  mentioned.. 


a  Oar  own  services  to  the  Censns  Bareau  have,  of  course,  been  entirely  gratnitons  throughout. 
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This  throws  certain  parts  of  the  work  open  to  criticism  as  to  completeness.  These  it  would  in  most  cases  have  been 
easy  to  cover  by  estimation,  but  in  doing  so  the  integrity  of  the  figures  given  would  have  been  destroyed.  Headers 
will  probably  find  few  imperfections  not  familiar  to  us  and  for  which  sufficient  grounds  could  not  be  given,  which 
in  most  cases  were  a  lack  of  funds  to  carry  the  field-work  to  an  end  as  planned.  In  one  set  of  tables  there  seems 
to  be  internal  evidence  of  manipulation,  but  this  is  only  apparent.  When  the  tables  of  production  were  first 
transmitted,  the  quantities  of  bullion  were  entered  both  in  dollars  and  in  ounces.  The  practice  in  respect  t^ 
the  unit  used  for  bullion  varies  in  different  parts  of  the  country,  some  mines  reporting  dollars  and  others  ounces,  60 
that  in  some  cases  we  had  to  convert  ounces  to  dollars  and  in  others  dollars  to  ounces.  Our  figures  were  reviewed 
at  the  central  office  to  test  their  correctness,  but  in  the  revision  it  was  assumed  that  the  ounces  were  the  original 
data  in  all  Instances.  In  recalculating  the  dollars  from  the  ounces  the  conversion  in  some  cases  resulted  in 
inevitable,  though  unimportant,  discrepancies,  and  the  numbers  were  altered  accordingly.  The  change  was  not 
known  to  us  until  the  matter  was  in  type,  and  it  then  seemed  scarcely  worth  the  while  to  make  the  insignificant 
corrections  in  value  at  a  great  expenditure  in  labor.  The  reader  will  readily  understand  that  where  a  district  is 
reported  as  producing  $9,999  the  actual  return  was  $10,000. 

In  the  table  upon  which  technological  deductions  are  made  the  number  of  mines  or  other  establishments  reporting 
is  stated.  It  is,  of  course,  to  be  understood  that  this  is  the  number  of  mines  or  works  from  which  we  have  reports 
on  this  particular  subject,  not  the  total  embraced  in  the  investigation.  The  extent  to  which  generalizations  are 
permissible  from  the  data  of  any  table  will  be  evident  from  this  figure  to  those  familiar  with  the  industry. 

Tbe  discussion  of  hydraulic  mines  and  ditches  is  almost  wholly  the  work  of  M[r*  Williams ;  the  chapter  on 
mfUing  is  founded  largely  on  a  report  made  by  Mr.  J.  S.  Curtis ;  the  chapter  on  smelting  in  Leadville  is  founded 
on  a  report  by  Mr.  A.  Guyard ;  tbe  discussion  of  the  mints  of  Carson  and  San  Francisco  is  due  to  Mr.  Williams ; 
the  report  on  the  mining  industry  of  Utah  is  by  Mr.  D.  B.  Huntley.  All  of  these  are  founded  on  the  schedules, 
and  all  of  them  have  undergone  criticism  and  revision  at  our  hands,  while  some  have  received  extensive  additions 
or  modifications.    Each  of  us  has  sketched  the  geology  of  his  own  division. 

Orders  having  been  issued  by  the  Superintendent  to  condense  the  census  memoirs  to  the  smallest  possible 
comp;iS8,  a  large  amount  of  valuable  material  is  omitted,  some  of  which  it  is  to  be  hoped  will  be  made  available  iu 
future  publications  of  the  survey.  Had  there  been  room  many  details  would  have  been  published  by  mines  or 
works  which  are  now  given  only  for  districts ;  but  this  could  have  been  done  only  at  the  expense  of  an  unallowable 
increase  in  the  size  of  the  memoir.  We  have  reports  on  other  regions  corresponding  to  that  of  Mr.  Huntley,  though 
this  is  not  the  case  for  all  the  states  and  territories,  and  the  records  contain  a  very  large  number  of  descriptions  of 
a]>paratus  and  practice  which  would  be  well  worth  publication.  Mr.  Huntley's  paper  was  given  a  pla<*^  in  the 
appendix,  because  Utah  is  in  many  respects  a  representative  mining  region,  and  because  the  report  seeme<l  to  us  of 
unusual  merit.  The  schedules  are  allowed  to  appear  as  showing  the  plan  of  the  investigation,  and  as  affonling 
some  suggestions  for  the  study  of  the  industry  which  may  be  of  use  to  others. 

The  trustees  and  officers  of  the  American  Museum  of  Natural  History,  New  York  city,  very  kindly  placed  at 
our  disposal  fine  working  rooms  in  the  museum  building,  which  were  occupied  during  the  period  of  compilation; 
and  for  this  courtesy  the  sincere  thanks  of  the  authors  are  tendered. 

S.  F.  BMMONS. 
G.  F.  BBCEEB. 


In  the  course  of  the  repeated  delays  which  have  occurred  in  the  publication  of  this  volume  since  it  left  our 
hands,  delays  for  which  we  are  in  no  way  responsible,  and  of  the  transfers  of  tbe  manuscript  material  from  one 
depository  to  another,  a  series  of  topoj^raphical  maps,  intended  to  accompany  the  geological  sketches  of  the  several 
states  and  territories,  and  colored  to  show  the  distribution  of  gold,  silver,  and  quicksilver,  has  been  lost.  Tbo 
further  delay  which  would  be  necessary  to  leconstnict  these  maps  is  found,  greatly  to  our  regret,  to  be  impracticable. 
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Chapter  I.— GEOLOGICAL  SKETCH  OF  THE  PACIFIC  DIVISION, 

By  George  F.  Becker. 

It  is  the  purpose  of  this  chapter  to  present  such  an  outline  of  the  geology  of  each  of  the  states  and  territoriefr 
west  of  the  Bocky  mountains  as  will  serve  to  assist  those  unfamiliar  with  the  conntry  in  forming  an  idea  of  the 
character  and  distribution  of  its  mineral  resources,  and  to  convey  snch  rudimentary  information  concerning  the 
relations  which  the  ore  deposits  bear  to  the  larger  features  of  the  geological  structure  as  is  necessary  to  an 
intelligent  perusal  of  the  statistical  chapters.  The  information  available  for  this  purpose  is  far  from  ample.  The 
government  geological  explorations  of  the  last  twenty  years  have  done  a  large  amount  of  extremely  valuable  work^ 
some  of  which  has  made  a  permanent  mark  on  the  history  of  the  science ;  but  the  territory  is  so  vast  that  many 
decades  must  elapse  before  even  the  preliminary  explorations  are  completed.  The  collections  and  the  data  gatherecl 
by  the  census  expert^  are  also  very  valuable.  Few  mines,  however,  can  be  properly  understood  without  a  somewhat 
extended  examination  of  the  surrounding  country,  for  which  the  experts  had  no  time,  and  the  information  is  therefore 
rather  fragmentary. 

The  order  adopted  in  sketching  the  states  and  territories  is  not  that  which  would  have  been  chosen  had  the 
information  been  more  complete.  Washington  territory  and  Oregon  are  placed  after  California,  because  little  i» 
known  of  them  directly,  while  certain  inferences  maybe  legitimately  drawn  from  the  analogous  territory  embraced 
in  the  last-named  state,  and  Idaho  is  described  after  Nevada  and  Utah  for  similar  reasons. 

The  regularity  of  the  distribution  of  ores  in  the  Pacific  division  and  its  relations  to  the  singularly  uniform 
topography  long  ago  drew  the  attention  of  writers  to  the  resources  of  this  region.  Mr.  W.  P.  Blake  (a)  first 
published  a  note  on  the  subject  in  1866,  and  his  statement  was  accepted  and  enlarged  upon  by  Mr.  King  (6)  in 
1870.  The  more  detailed  technical  and  scientific  investigations  of  later  years  have  greatly  increase<l  our  knowledge 
of  the  distribution  and  extent  of  the  ores,  and  it  will  now  scarcely  be  maintained  that  there  are  more  than  four  well> 
defined  and  continuous  ore  belts  west  of  the  Bocky  mountains.  Beginning  at  the  east,  the  first  is  that  at  the 
western  foot  of  the  Wahsatoh  and  the  southwestern  continuation  of  tbat  range.  With  the  exception  of  the  Leed» 
(Silver  Beef )  district,  all  the  important  ore  deposits  of  Utah  lie  in  the  foot-hills  of  this  range,  bearing  a  very  definite 
relation  to  the  main  line  of  crests.  The  gold  and  copper  belt  of  Oaliforiua  stands  for  a  long  distance  in  a  Similar 
relation  to  the  Sierra  Nesrada.  The  quicksilver  belt  in  the  California  coast  ranges  is  not  quite  so  regular  in  its 
occurrenee,  yet  its  direction  is  very  nearly  parallel  to  the  coast,  and  it  is  very  persistent,  though  nowhere  broad,  for 
some  300  or  400  miles.  The  Arizona  belt  is  less  known  than  any  of  the  others,  but  no  one  con  glance  at  a  map  of 
the  territory  showing  the  mining  districts  without  perceiving  that  these  lie  in  a  northwestern  and  southeastern^ 
line  diagonally  across  the  country.  The  mining  districts  in  Nevada  are  extremely  numerous,  so  much  so  indeed 
that  some  grounds  conld  be  given  for  assuming  a  belt  to  run  in  almost  any  desired  direction,  but  tbey  are  scarcely 
close  or  regular  enough  in  any  one  line  to  compel  the  observer  to  regard  them  as  connected. 

These  four  distinct  belts  appear  to  have  an  intimate  connection  with  the  four  great  orographical  changes  which 
the  region  west  of  the  Bocky  mountains  has  undergone  during  its  geological  history.  The  last  of  these  was  post* 
Miocene,  and  resulted  in  the  uplift  of  the  Pacific  Coast  ranges  and  the  great  interior  valley  of  California,  with  a  large 
part  of  Oregon  and  Washington  territory.  The  disturbing  force  seems  to  have  been  most  powerful  to  the  north  and 
south  of  San  Francisco,  or  approximately  in  the  region  marked  by  the  quicksilver  deposits.  A  post-Cretaceous 
upheaval  raised  the  whole  western  central  portion  of  the  continent  now  occupied  by  the  complex  system  of  the 


«  Annotated  catalogue  of  the  principal  mineral  species  hitherto  recognized  in  Califomia,  etc.    Report  to  state  board  of  agricnltnre^ 
p.  M. 

»  EMpl0rmU9m  4/  ike  40th  PorolM,  iii,  p.  5. 
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Bocky  mouDtains.  The  Walisatch  forms  the  western  edge  of  this  uplift,  aud  the  dislocation  took  place  on  an  old 
fault  coincident  with  the  present  western  foot  of  that  range.  Here  also  lie  the  numerous  mines  of  Utah.  The 
Sierra  Nevada  and  the  ranges  of  the  Great  Basin  were  raised  by  a  post- Jurassic  uplift.  The  line  of  most  intense 
disturbance  coincided  with  the  Sierra,  and  the  greatest  dislocation  occurred  alou;*  its  western  foot,  in  the  gold  belt, 
though  it  also  extended  to  the  south  of  that  wonderful  series  of  deposits.  The  earliest  disturbance  in  the  far  west 
was  that  which  raised  the  Palaeozoic  strata  of  eastern  Nevada,  western  Utah,  and  a  portion  of  Arizona  above  the 
surface  of  the  ancient  sea.  The  western  limit  of  this  Palaeozoic  area  has  been  traced  in  detail  across  the  belt 
surveyed  by  the  exploration  of  the  fortieth  parallel,  and  in  that  latitude  it  trends  nearly  north  and  south  in 
longitude  117<5  30'.  To  the  south  the  limit  has  been  fixed  at  a  considerable  number  of  points,  though  it  has  not  been 
followed  in  detail.  South  of  Austin  the  course  of  the  western  edge  of  the  Palaeozoic  is  somewhat  west  of  south,  and 
it  enters  California  a  little  north  of  Owen's  lake.  In  this  region  it  is  deflected  toward  the  southeast,  crosses  the 
Colorado  river  in  Virgin  canon,  passes  by  Prescott,  and  on  through  Arizona  to  the  neighborhood  of  Tombstone. 
The  main  Arizona  belt  of  deposits  has  the  same  trend  as  the  border  of  the  Palaeozoic,  and  nearly  coincides  with  it 
in  position.  In  short,  though  the  relation  still  requires  much  investigation,  the  Arizona  mineral  belt  appears  to 
stand  in  nearly  the  same  relation  to  the  western  edge  of  the  post-Carboniferous  upheaval  as  do  the  belts  of  Utah 
and  California  to  the  other  uplifts.  That  these  relations  exist  as  a  matter  of  fact  is  beyond  question,  though  it  is 
possible  that  they  may  be  accidental.  In  any  case,  however,  the  uplifts,  as  such,  are  not  to  be  regarded  as  the  cause 
x>f  the  formation  of  the  mineral  belts;  these  must  rather  be  due  to  the  fissuring  of  the  rocks  and  the  dislocations 
attending  the  orographical  changes.  There  is  evidence  that  the  post-Carboniferous  uplift  in  the  state  of  Nevada 
and  in  southeastern  California  was  comparatively  gentle,  and  that  it  was  not  attended  by  any  considerable  crumpling 
of  the  strata.  This  would  account  for  the  fact  that  the  number  of  ore  dejiosits  at  its  edge  in  these  states  is  not 
very  large.  Nevertheless,  the  lead  deposits  of  Battle  Mountain,  the  Austin  mines,  the  Candelaria  district  (which 
includes  the  famous  Northern  Belle  mine),  Panamint,  and  Cerro  Gk>rdo  all  occur  at  or  close  to  the  western  edge  of 
the  Palaeozoic.  Taken  in  connection  with  the  geological  similarity  of  their  position  to  that  of  the  Arizona  mines, 
these  deposits  may  perhaps  fairly  be  regarded  as  the  rudiments  of  a  belt.  In  Arizona  the  area  in  which  the  contact 
occurs  has  been  too  little  investigated  to  allow  of  any  statement  as  to  the  violence  of  the  uplift,  but,  all  things 
considered,  it  would  be  remarkable  if  it  should  not  ultimately  prove  to  have  been  attended  by  much  disturbance. 

This  theory  of  a  relation  between  the  ore-belts  and  the  lines  of  uplift  is,  of  course,  not  to  be  understood  as 
equivalent  to  the  assertion  that  the  deposits  are  to  be  found  only  along  a  single  line  representing  the  actual  main 
fissure  of  the  uplift.  One  is  apt  to  think  of  the  dislocation  attending  an  orographical  change  as  confined  to  a  single 
vertical  or  highly  inclined  surface,  but  every  geologist  is  aware  that  this  is  not  an  exact  view.  Simple  fissures  in 
the  earth^s  crust  are  very  rare,  and  parallel  set«  of  fissures,  with  cross  fractures  and  stiingers  into  the  surrounding 
country,  are  the  rule  even  in  the  case  of  insignificant  cracks.  In  disturbances  such  as  those  of  the  great  uplifts 
a  considerable  belt  of  country  is  almost  necessarily  crushed  and  torn,  and  innumerable  rents  and  cracks  standing 
in  most  complex  relations  to  one  another  penetrate  the  rocks  in  many  directions.  The  breadth  of  such  a  zone 
must  usually  be  measured  in  miles. 

It  may  be  that  some  of  the  ore  deposits  of  the  Pacific  division  are  independent  of  volcanic  a<stion,  but  the 
n.ssociation  of  eruptive  rocks  with  ores  is  a  rule  with  comparatively  few  apparent  exceptions,  and  in  many  cases  the 
agency  of  solfataric  action  {a)  is  manifest.    This  has  long  been  recognized  by  observers. 

That  there  are  relations  between  the  rocks  inclosing  ore  deposits  and  the  character  of  the  ores  has  been  known 
to  miners  for  centuries,  but  the  study  of  the  nature  of  this  dependence  is  comparatively  new.  It  is  far  too  complex 
a  subject  to  be  discussed  in  this  chapter,  but  it  may  at  least  be  stated  that  the  census  collections  and  data  appear 
to  cionflrni,  emphatically,  the  existence  of  such  relations.  Lead  ores  are  almost  invariably  accompanied  by  limestone, 
aud  veins  in  granite  present  only  a  very  small  number  of  associations  of  minerals,  which  are  possibly  reducible  to 
a  single  one.  Deposits  in  metamorphic  rocks,  too,  though  more  varied  than  the  others,  appear  to  represent  but  a 
few  types.  It  was  not  practicable,  however,  for  the  experts  to  make  such  minute  examinations  of  the  mines  as 
would  htive  been  necessary  to  furnish  material  for  a  conclusive  investigation  of  this  subject. 

With  some  hesitation  most  of  the  determinations  of  the  ore  and  gangue  minerals,  the  country  rocks,  and  the  kind 
of  deposit,  art^  introduced  county  by  county.  There  can  be  no  doubt  that  the  list  of  ore  minerals  is  often  imperfect. 
The  determination  of  the  wall  rocks  is  subject  to  some  uncertainty  without  a  thorough  examination  in  the  field  as 
well  as  in  the  study,  and  the  nature  of  a  deposit  is  in  many  cases  not  to  be  decided  by  a  single  visit.  It  is 
probable,  however,  that  the  determinations  of  rocks  and  minerals  are  nearly  always  correct  as  far  as  they  go,  and  in 
the  cases  in  which  the  character  of  the  ore  deposits  was  not  clear  as  much  may  generally  be  inferred  from  the  statement 
regarding  them.  The  tables,  therefore,  contain  much  information  of  value,  and  many  suggestions  to  such  geologists 
and  miners  as  are  careful  to  remember  that  they  are  not  exhaustive  statements.  Except  in  a  few  cases,  in  which 
I  happened  to  have  visited  the  localities,  the  determination  of  the  character  of  the  deposits  rests  on  the  authority 
of  the  experts.    The  determinations  of  rocks  and  minerals  inclosed  in  parenthesis  are  also  due  to  the  experts, 


a  A8  origiiiaHy  employed,  the  term  solfataric  action  denoted  only  the  effect  of  gaseouM  einauatioDH  from  volcanic  vents.    In  use, 
however,  it  has  gradually  come  to  include  the  action  of  heat«d  watera  charged  with  these  gases  or  holding  them  in  solution,. and  is  so 
mployed  in  this  chapter. 
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while  the  remainder  I  have  made  ftom  the  specimens  collected  by  my  assistants.  The  difficulties  met  with  in 
making  these  determinations  were  considerable,  for  rocks  near  ore  deposits  are  usually  much  altered,  and  the  ore 
minerals  need  much  closer  attention  than  in  ordinary  specimens  of  merely  mineralogical  interest.  A  few  minute 
particles  of  such  minerals  in  a  hand  specimen  often  make  the  difference  between  waste  rock  and  rich  ore  and  the 
inspection  of  the  samples  needed  to  be  correspondingly  searching. 

Maps  of  the  states  and  territories  of  the  Pacific  division  accompany  the  sketches.  These  are  necessarily  on  a 
small  scale,  but  present  the  leading  features  sufficiently  well  to  assist  the  reader  in  following  the  descriptions.  On 
them  are  entered  signs  indicating  the  distribution  of  gold,  silver,  and  quicksilver.  These  are  not  designed  to 
represent  every  spot  where  precious  metals  have  been  detected,  but  to  indicate  at  a  glance  their  general  distribution. 

GEOLOGICAL  SKETCH  OF  CALIFORNIA. 

The  mineral  resources  of  California  are  extremely  varied,  but  are  also  of  very  unequal  importance.  Its  gold 
production  is  an  essential  factor  in  determining  the  relations  of  the  mediums  of  exchange  throughout  the  world,  its 
total  value  since  1849  exceeding  $1,200,000,000.  Its  quicksilver  production,  also,  though  of  far  less  value,  exceeds 
that  of  any  other  country.  The  total  known  product  of  California  IVom  1850  to  the  close  of  1880  was  a  trifle  less 
than  01,600,000  pounds,  of  an  average  value  of  71  cents,  and  has  yielded  abo\'e  $65,000,000.  It  is  important  as  an 
adjunct  to  the  precious-metal  industries  no  less  than  as  an  independent  source  of  profit.  The  silver  product  yields 
above  a  miUion  per  year ;  and  the  coal-fields,  though  not  of  the  best,  furnish  a  large  part  of  the  supply  necessary 
for  home  consumption.  Asphalt  and  petroleum  are  obtained  in  small  quantities,  and  some  sulphur  and  borax  are 
extracted,  while  lead  is  reduced  only  as  an  incident  of  the  silver  industries,  and  copper  and  iron,  though  their  ores 
are  plentiful,  are  worked  on  a  small  ycii!(^  only.  Tin,  chromic  iron,  black  oxide  of  manganese,  and  other  usefiil 
minerals  also  occur  in  the  state,  but  ns  :a  :  contribute  little  to  its  commercial  prosperity. 

The  great  industrial  importance  of  t  A^old  production  of  Gnlifomia  has  drawn  the  attention  of  many  geologists 
and  engineers  to  the  geology  of  the  state,  and  the  literature  on  the  subject  is  comparatively  extensive.  The  Pacific 
railroad  survey,  Mr.  J.  A.  Phillips'  work  on  gold  and  silver,  the  reports  of  the  mining  commissioners,  the 
proceedings  of  the  California  Academy  of  Sciences,  and  the  scientific  journals  of  America  and  Europe,  all  contain 
contributions  to  the  subject;  but  the  chief  source  of  authority  is  the  volumes  of  the  state  geological  survey  of 
California,  conducted  under  the  charge  of  Professor  J.  D.  Whitney,  who  had  the  assistance  of  Messrs.  Clarence 
E[ing,  W.  H.  Brewer,  W.  M.  Gabb,  William  Ashburner,  W.  H.  Pettee,  and  others.  Unfortunately,  the  legislature 
ceased  to  appropriate  funds  for  the  survey  in  1874  before  a  single  geological  map  had  been  issued.  Professor 
Whitney,  however,  has  continued  to  work  up  the  material  collected,  and  has  issued  a  number  of  volumes  during 
the  last  eight  years.  The  census  reports  and  collections  also  fiirnish  some  information  of  value  from  a  geological 
point  of  view,  but  the  following  sketch  owes  most  to  the  data  collected  by  Professor  Whitney  and  his  assistants 
or  recorded  in  the  volumes  published  under  his  supervision. 

The  interior  of  California  forms  a  long,  oval  valley.  Its  greater  diameter  is  parallel  to  the  coast,  and  extends 
from  the  neighborhood  of  Fort  T^jon  to  Mount  Shasta,  a  distance  of  450  miles,  while  the  average  width  is  about 
40  miles.  This  valley  is  surrounded  by  mountains,  except  at  a  single  point,  where  San  Francisco,  San  Pablo,  and 
Suisun  bays  afford  an  outlet  for  the  drainage  gathered  by  the  Sacramento  river  from  the  north  and  the  San  Joaquin 
from  the  south. 

Though  the  mountain  ranges  inclosing  this  basin  unite  at  its  extremities,  the  Great  Valley  is  not  a  mere 
undisturbed  area  between  different  ranges  of  a  complex  chain ;  on  the  contrary,  the  Sierra  Nevada  to  the  east  and 
the  Coast  ranges  to  the  west  represent  upheavals  of  different  characters  and  widely  distant  eras.  The  Sierra 
Nevada  is  a  single  range  forming  the  western  rampart  of  the  elevated  plateau  of  the  Great  Basin,  and  was  raised 
in  post- Jurassic  times.  The  Coast  ranges  consist  largely  of  detritus  from  the  Sierra;  the^'  were  uplifted  for  the 
most  part  at  the  end  of  the  Miocene,  and  constitute  a  mountainous  belt  of  country  to  which  even  the  name  of 
chain  can  scarcely  be  applied.  No  term  answering  to  the  Coast  ranges  was  used  by  the  Spanish  settlers  of  the 
country,  but  they  gave  special  names  to  a  considerable  number  of  small  ranges  within  the  Cosist  belt,  aud  these  are 
still  in  use.  The  elevation  of  the  Coast  ranges  is  greatly  inferior  to  that  of  the  Sierra,  a  number  of  peaks  of  the 
latter  exceeding  14,000  feet,  while  none  of  the  culminating  points  of  the  Coast  ranges  appear  to  rise  more  than 
6,000  feet  above  sea  level. 

Both  the  Sierra  Nevada  and  the  Coast  ranges  are  greatly  metamorphosed  aud  contain  extensive  dei>osits  of 
useful  minerals,  and  the  alteration  of  the  strata  aud  the  deposition  of  ore  are  probably  in  each  case  related 
phenomena;  but  the  metamorphosis  and  ore-deposition  of  the  Coast  ranges  occurred  long  after  the  cessation  of 
similar  activity  in  the  Sierra,  and  led  to  widely  different  results.  The  more  remarkable  deposits  of  the  Coast 
ranges  are  cinnabar,  chromic  iron,  coal^  asphalt,  and  mineral  oil,  while  gold  and  copper  are  characteristic  of  the 
western  slope  of  the  Sierra,  lead  and  more  or  less  auriferous  silver  occurring  very  extensively  on  the  eastern  slojie. 
of  which  only  a  portion  lies  within  the  limits  of  the  state. 

The  backbone  of  the  Sierra  is  granitic,  the  higher  summits  and  a  large  part  of  the  western  slope  of  the 
range  being  of  this  rock,  except  in  the  northern  portion  of  the  state,  where  it  has  been  covered  by  basaltic  and 


8  •  PRECIOUS  METALS. 

andesitic  lavas.  The  granite  penetrates  some  of  the  accompanying  strata  in  dikes,  and  Professor  Whitney  regards 
it  as  beyond  question  of  eruptive  origin,  while  some  other  geologists  see  in  it  only  highly  metamorphosed  sedimentary 
material  reduced  to  a  plastic  state  tn  Htu.  Except  at  the  northern  end  of  the  Great  Valley,  near  Mount  Shasta, 
and  near  Owen's  lake,  no  Palseozoic  strata  have  been  identified.  In  the  Gray  mountains,  Shasta  county,  a  limited 
area  of  Carboniferous  limestone  occurs,  amply  identified  by  fossils.  A  small  amount  of  limestone  with  the  same 
external  characteristics  occurs  farther  south,  and  Professor  Whitney  regards  it  as  not  improbably  of  the  same  age. 
From  a  mining  point  of  view,  however,  it  is  insignificant,  carrying  little  gold.  The  principal  strata  on  the  west  flank 
of  the  Sierra  are  Jurassic  and  Triassic,  occurring  chiefly  and  characteristically  as  slates  and  shales.  They  are  highly 
metamorphic,  contain  few  fossils,  and  have  been  profoundly  disturbed,  showing  that  the  range  was  uplifted  since  their 
deposition.  These  are  the  main  gold-bearing  rocks,  and  will  be  more  particularly  described  further  on.  Near  the 
foot  of  the  range  are  areas  of  Cretaceous  and  Tertiary  beds,  chiefly  marine,  nearly  horizontal,  and  resting  unconform- 
ably  on  the  upturned  auriferous  slates.  Above  the  Mesozoic  slates  lie  fresh-water  auriferous  gravels,  mainly  of 
Tertiary  age,  and  these  toward  the  north  are  in  part  covered  by  flows  of  Tertiary  and  post-Tertiary  lavas.  Inyo  and 
Mono  counties  lie  to  the  east  of  the  Sierra.  The  metamorphic  slates  and  limestones  of  this  region  are  for  the  most 
part  Triassic,  though  the  Jurassic  is  probably  also  represented,  and  are  covered  to  a  great  extent  by  volcanic  rocks. 
Mr.  Gilbert  has  shown  that  the  eastern  edge  of  Inyo  county  reaches  the  Palaeozoic  area. 

The  Jura-Trias  strata  extend  to  the  east  of  the  Sierra  about  as  far  as  longitude  IIT^  30'.  They  rest  directly 
upon  Archaean  schists  and  granite,  and  the  long  interval  of  time  which  they  represent  seems  to  have  been  extremely 
quiet,  for  no  non-conformity  has  been  detected  in  the  series.  At  the  close  of  the  Jurassic,  however,^ the  whole 
area  from  the  western  foot  of  the  Sierra  to  the  middle  of  the  state  of  Nevada  was  raised  above  the  ocean  and 
compressed  from  west  to  east,  resulting  in  the  formation  of  a  number  of  parallel  ranges,  of  which  the  most  westerly 
were  the  Sierra  Nevada  and  the  Blue  Mountain  range  of  Oregon.  Ore  deposits  occur  on  the  eastern  aA  well  as  on  tiie 
western  flank  of  the  Sierra,  but  their  character  and  mode  of  occurrence  diJSer  from  those  prevailing  in  the  gold  belt. 

The  Coast  ranges,  or  the  western  mountainous  belt  between  Mount  Shasta  and  fort  T^jon,  are  for  the  most  part 
composed  of  more  or  less  altered  rocks  of  Cretaceous  and  Tertiary  age.  The  geologists  and  the  paleontologists  of  the 
state  survey  divided  the  Cretaceous  into  lower  and  upper,  and,  while  recognizing  the  later  divisions  of  the  Tertiary, 
failed  to  find  anything  certainly  corresponding  to  Eocene.  Of  late,  however,  it  has  been  shown  that  the  fossils  of  what 
had  been  considered  as  the  Upper  Cretaceous  exhibit  strongly  marked  Tertiary  affinities,  and  it  seems  by  no  means 
impossible  that  the  beds  in  question,  which  are  sometimes  called  the  T6jon  group,  and  include  the  Monte  Diablo 
coal-fields,  really  represent  the  Eocene.  Considering  that  differences  of  climate  must  always  have  existed,  whether 
more  or  less  marked  than  those  of  the  present  time,  it  is  not  strange  that  doubtful  cases  like  those  of  the  T^jon 
group,  the  Laramie  beds,  and  the  Australian  coal-bearing  rocks  occur,  but  rather  that  it  is  so  often  possible  to 
determine  the  correspondence  of  strata  in  widely  separated  areas. 

Though  the  Coast  ranges  here  and  there  show  granitic  rocks,  granite  is  of  only  local  importance,  and  does  not 
appear  to  form  the  central  mass,  as  is  the  case  with  the  Sierra.  The  body  of  these  ranges  is  made  up  of  crumj>led 
and  friM^tured  strata,  indicating,  according  to  Professor  Whitney,  sharp  and  sudden  elevations  and  depressions, 
extending  through  the  Pliocene  epoch.  To  the  southward  the  prevailing  rocks  are  Tertiary,  but  north  of  the  bay 
of  San  Francisco  these  almost  disappear,  the  Cretaceous  becoming  predominant.  Volcanic  rocks  are  not  widely 
spread,  most  of  the  known  occurrences  being  found  between  San  Francisco  and  Clear  lake. 

It  appears,  therefore,  that  the  elevation  of  the  coast  as  a  whole  wa«  comparatively  recent.  While  the  quartz 
veins  were  forming,  and  while  the  gravels  were  accumulating  on  the  west  flank  of  the  Sierra,  the  region  of  the 
Coast  ranges  and  the  Great  Valley  were  wholly  or  partly  under  a  gulf  or  sea,  shallow  in  parts  and  surrounding 
more  or  less  extensive  islands.  The  existence  of  this  shallow  sea  must  have  had  an  important  influence  on  the 
climate  of  the  Sierra,  for,  supposing  the  evaporation  to  have  been  the  same,  nearly  the  whole  amount  of  moisture 
now  distributed  through  the  Coast  ranges  and  the  interior  of  California  would  have  faUen  on  the  Sierra  in  addition 
to  its  present  rainfall.  But  evaporation  is  considerably  more  rapid  trom  shallow  seas  than  from  deep  ones,  and 
the  rainfall  on  the  Sierra  must  consequently  have  been  enormous.  The  chief  uplift  of  the  Coast  ranges  took  place 
at  the  close  of  the  Miocene,  and  the  great  metamorphism  and  ore  deposition  are  probably  for  the  most  part  referable  to 
the  same  i>eriod,  though  it  is  likely  that  the  still  later  volcanic  eruptions  induced  a  portion  of  them.  The  Pliocene 
or  post-Pliocene  disturbances  were  comparatively  gentle,  but  Professor  Whitney  regards  the  break  at  the  Golden 
Gate,  the  prevalence  of  volcanic  rocks  from  that  point  north  to  Clear  lake,  and  the  disturbances  of  the  Plioeene 
south  of  San  Francisco  bay,  as  connected  phenomena. 

The  region  south  of  fort  T^jon  has  been  much  less  investigated  than  the  central  portion  cf  the  state.  It 
appears  to  possess  some  extremely  interesting  geological  features,  but  also  to  present  unusual  difficulties.  The 
San  Gabriel  range  north  of  Los  Angeles  has  a  granitic  axis,  and  it  is  possible  to  trace  this  granite  ridge 
uninterruptedly  through  Los  Angeles,  San  Bernardino,  and  San  Diego  counties  into  Lower  California,  and  along 
the  peninsula  to  within  a  few  miles  of  the  old  mission  of  Santa  Gertrudis.  (a)  The  sedimentary  rocks  accompanying 
this  granite  ridge  are  for  the  most  part  highly  metamorphosed,  and  are  frequently  penetrated  by  dikes  of  granite. 
They  are  nevertheless  considered  by  both  Professor  Whitney  and  Mr.  Gabb  as  of  Cretaceous  and  Tertiary  age,  and 
he  uplift  is  referred,  like  that  of  the  Coast  ranges  proper,  to  the  close  of  the  Miocene. 

a  QtoiogUml  Smrvey  0f  CdHfomla,  U,  137. 
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Besides  the  bitainen  spriugs  of  Ventura  and  Los  Angeles  counties,  there  are  gold  mines  in  this  southern 
California  range,  but  few  details  have  been  published  as  to  their  occurrence,  and  their  geological  relations  are  still 
to  be  studied. 

The  character  of  the  rocks  of  the  Coast  range  shows  that  the  Cretaceous  and  Tertiary  sea  near  the  present 
coast  was  shallow,  but  there  is  evidence  that  the  Great  Valley  represents  a  former  depression  of  immense  depth. 
This,  however,  would  not  prevent  the  gulf  at  the  foot  of  the  Tertiary  Sierra  from  being  as  warm,  for  example,  as 
the  Gulf  of  Mexico,  for  the  temperature  of  the  water  of  a  land-locked  basin  depends  on  the  depth  of  the  inlet  to  it, 
and  if  this  is  small  the  water  of  the  basin  will  be  warm. 

In  Russia  and  Australia  the  Silurian  is  the  gold-bearing  formation,  and  Sir  Roderick  Murchison  enunciated  the 
somewhat  rash  generalization  that  gold  was  to  be  looked  for  only  in  the  Palseozoic.  In  California  it  is  amply  proved 
by  rare  but  characteristic  fossils  that  the  gold-bearing  sedimentary  rocks  are  Mesozoic.  Generalizations  similar  to 
Murchison's  have  been  attempted  with  reference  to  ores  of  other  metals,  but  the  simple  fact  seems  to  be  that 
eruptive  activity  or  metamorphism  is  usually  a  concomitant  of  the  concentration  of  ores  in  veins  and  other  allied 
deposits,  and  that  the  older  the  rocks  the  greater  the  general  probability  that  they  will  have  been  subjected  to 
action  of  this  description.  In  the  search  for  coal  the  fact  that  the  important  deposits  of  the  best  character  are 
confined  to  one  formation  has  been  of  great  economical  value.  The  geological  indications  accompanying  the 
occurrence  of  veins  are  to  be  sought,  not  in  the  age  of  the  rocks,  but  in  evidences  of  disturbance  and  of  certain  kinds 
of  decomposition  of  the  surrounding  country.  The  decomposition  or  alteration  of  rocks  in  the  neighborhood  of  ore 
deposits  has  been  but  little  studied  by  geologists  until  lately,  for  very  sufficient  reasons;  but  of  the  fact  of  a 
connection  between  it  and  the  deposition  of  ore  California  affords  excellent  examples.  The  ^^ bed-rock"  or 
auriferous  slates  of  the  gold  belt  is  characteristically  altered,  and  the  metamorphic  stratum  in  which  cinnabar  occurs 
are  at  once  recognized  by  those  familiar  with  them  as  ^^quicksilver  rock''. 

The  belt  of  metamorphic  rocks  which  incloses  the  greater  part  of  the  gold-quartz  veins  of  California  is  insignificant 
in  width  and  of  little  industrial  importance  south  of  the  southern  boundary  of  Mariposa  county.  To  the  north  of 
that  line,  however,  it  suddenly  widens.  Passing  northward,  the  breadth  of  the  belt  is  stated  at  about  25  miles 
in  Tuolumne  county,  24  miles  in  Calaveras,  12  in  Amador,  and  30  in  El  Dorado.  In  Placer  it  is  not  well  exposed, 
being  covered  by  gravel  and  volcanic  rocks.  North  of  Placer  county  the  metamorphics  occupy  most  of  the  western 
slojie  of  the  range  for  a  considerable  distance,  with  occasional  irregularly  distributed  patches  of  granite,  but  in 
Butte  county  the  edge  of  the  great  lava  fields,  which  occupy  much  of  the  surface  of  northeastern  California,  are 
encountered,  and  cut  off  the  central  mining  region.  The  same  gold-bearing  series  seems  to  reappear  in  the  north- 
western counties,  but  its  character  and  relations  are  less  well  understood,  and  its  industrial  importance  is  smaller 
than  in  central  California. 

As  illustrative  of  the  stnicture  of  the  gold  belt.  Professor  Whitney  describes  in  some  detail  the  important 
IKirtion  lying  between  the  Merced  and  the  Stanislaus  rivers.  Starting  from  the  west,  or  at  the  bottom  of  the  Sierra, 
the  first  rock  encountered  is  horizontally  stratified  and  undisturbed  Tertiary  sandstone.  To  this  succeeds  thb  belt 
of  Mesozoic  metamorphics  in  nearly  vertical  strata.  The  lower  edge  is  composed  of  talcose  and  chloritic  slates, 
weathering  irregularly,  and  locally  known  as  ^^grave-stone"  slates.  Next  comes  a  wide  belt  of  a  dark-grayish 
green,  somewhat  porphyritic,  material,  which  shows  a  sheeted  structure,  though  not  the  fine  lamination  of  clay 
slates.  This  was  known  to  the  state  survey  as  ^'porphyritic  green  slate",  but  Professor  Whitney  and  Mr. 
Wadsworth  are  inclined  to  regard  it  as  a  metamorphosed  diabasitic  tufa.  This  belt  incloses  another  of  argillaceous 
slate,  carrying  Jurassic  fossils,  with  which  is  associated  the  *' mother  lode",  or  the  ^^ great  quartz  vein". 
Accompanying  the  argillaceous  slate  and  the  mother  lode  is  a  band  of  serpentine,  (a)  In  the  southern  portion  of  this 
section  the  serpentine  is  confined  to  the  north'^ast  side  of  the  argillaceous  slate,  but  near  the  Stanislaus  river  it 
widens  out,  occurring  in  irregular  patches  and  on  both  sides  of  the  slates. 

The  strike  of  the  metamorphosed  rocks  is,  as  a  whole,  parallel  to  the  trend  of  the  Sierra,  but  there  are  many 
sharp  deflections.  The  dip  of  the  slates  in  the  southern  and  central  portion  of  the  gold  belt  is  nearly  vertical,  and 
usually  to  the  northeast;  but  in  the  northern  portion,  where  the  belt  widens  out,  the  dip  becomes  irregular,  and  over 
wide  areas  is  to  the  west,  becoming  flatter  as  the  distance  from  the  crest  of  the  range  increases. 

Though  not  confined  to  the  argillaceous  slates,  or  even  to  the  metamori>hic  strata,  the  gold-quartz  veins  of 
California  are  more  frequent  and  richer  in  the  argillaceous  slates  than  elsewhere,  many  fine  veins  beside  the 
*' mother  lode"  occurring  in  it.  The  veins  are  usually  parallel  to  the  stratification,  as  the  following  quotation 
shows:  (6) 

A  very  heavy  qnarU  vein  passes  a  little  sonth  of  Big  Oak  Flat,  Tuoluiuue  conuty,  cutting  the  strata  of  slate  in  which  it  is 
oontaiued  at  a  small  angle,  the  lines  of  bedding  of  the  wall-rock  appearing  to  run  nearly  northwest  and  southeast,  while  the  vein  of 
quartz  has  a  strike  of  N.  30^  W.;  it  dijM  to  the  east  at  an  angle  of  30^,  the  s]at<*s  themselves  standing  nearly  vertical.  This  is,  perhaps 
the  most  marked  instance  hitherto  observed  in  the  state  of  a  heavy  quartz  vein  differing  essentially  both  in  dip  and  strike  from  the 
inclosing  rucks. 

«  The  origin  of  serpentine  is  a  disputed  point.  If  it  is  a  fact,  as  eminent  mineralogists  have  maintained,  thai  it  oeoors  as  an  altenvtion 
•f  hornblende  and  pyroxene  as  well  as  of  olivine,  there  appears  tm  be  no  difficulty  in  accounting  for  its  presence  in  metamorphic  rooks. 
Chlorite  and  serpentine,  however,  are  occasionally  confounded. 
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'^  The  most  remarkable  primary  metalliferoas  deposit  of  California  is  the  mother  lode  already  referred  to.  Many 
of  the  great  mines  of  the  state  are  apon  it,  and  others  are  in  its  immediate  vicinity  on  veins  which  most  likely  have 
an  intimate  structural  connection  with  it.  It  extends  from  a  point  a  few  miles  southeast  of  the  Merced  river,  in 
Mariposa  county,  to  near  the  center  of  Amador,  a  distance  of  about  80  miles.  Though  the  croppings  are  in  places 
hidden  by  overlying  rock  or  detritus,  they  are  visible  for  a  great  portion  of  the  distance  at  such  frequent  intervals 
that  the  identity  of  the  lode  is  not  doubtful.  It  is  more  than  probable  that  it  extends  to  the  north  of  the  point 
indicated,  but  it  cannot  be  traced  with  absolute  certainty. 

This  powerful  lodo(a)  is, made  up  of  irregularly  parallel  plates  of  white  compact  quartz  aud  crystalline  dolomite  or  magne6ite(6) 
more  or  less  mixed  with  green  talc;  and  these  plates,  which  somewhat  resemble  the  **  combs"  of  ordinary  lodes,  are  either  in  contact  or 
separated  from  each  other  by  intercalated  layers  of  talcose  slate.  The  quartz  is  chiefly  developed  in  the  central  portion  of  the  vein ;  and, 
from  its  color  and  resistance  to  decomposition,  it  gives  rise  to  a  very  conspicuous  outcrop,  forming  the  crest  of  the  hills,  so  that  it  can  be 
readily  seen  from  a  distance  of  several  miles.  The  dolomitic  or  magnesitic  portion  decomposes  somewhat  readily,  and  it  becomes  a  kind 
of  *' gossan  "  or  cellular,  ferruginous  mass,  of  a  dark-brown  color,  often  traversed  in  every  direction  by  seams  of  white  quartz.  The  quartz 
is  the  auriferous  portion  of  the  lode,  although  it  is  far  from  being  uniformly  impregnated  with  gold.  Most  of  the  mines  which  have  been 
worked  between  the  Merced  and  the  Stanislaus  are  on  the  northeast  side  of  the  great  quartz  vein,  either  in  contact  with  it  or  in  some 
parallel  band  of  quartz  subordinate  to  or  at  a  little  distance  firom  it.  The  talcose-slate  bands  in  the  vein  are  often  themselves  more  or 
less  auriferous. 

Professor  Whitney  does  not  regard  it  as  by  any  means  proved  to  be  a  fissure  vein,  or  even  an  exclusively 
segregated  one;  on  the  contrary,  it  seems  to  him  most  likely  the  result  of  metamorphic  action  on  a  belt  of  rock  of 
peculiar  composition,  and  perhaps  originally  largely  dolomitic  in  character. 

Besides  the  quartz  veins  in  the  metamorphics  of  California,  there  are  also  many  in  the  granites  of  the  same 
region.  Though  of  less  importance  than  those  in  the  sedimentary  rocks,  many  of  them  have  been  worked  with 
profit,  but  no  careful  comparison  has  been  instituted  between  the  two  classes  of  veins.  In  some  instances  at  least, 
and  when  near  the  slates,  the  veins  in  the  granite  are  parallel  to  the  stratification  of  the  metamorphic  rocks,  and 
are  also  essentially  gold  veins.  It  is  probable,  however,  that  on  closer  investigation  they  will  be  found  to  present 
characteristic  differences. 

Gold  never  occurs  in  nature  unassociated  with  silver,  and  silver,  it  is  said,  is  never  wholly  f^ree  from  gold ;  but 
there  seems,  nevertheless,  to  be  a  natural  distinction  between  gold  veins  and  silver  veins.  In  Nevada,  Arizona, 
and  throughout  Mexico  gold  usually  occurs  only  in  minute  particles  entangled  in  sulpho-salts  of  silver  and  other 
metals,  except  near  the  surface,  where  atmospheric  action  has  decomposed  the  original  matrix.  Though  the  value 
of  the  gold  in  such  cases  sometimes  equals  or  exceeds  tiiat  of  the  accompanying  silver,  the  latter  usually  greatly 
surpasses  it  in  weight.  In  the  gold  belt  of  California,  on  the  other  hand,  the  gold  occurs  in  great  part  as  flakes  or 
even  as  masses,  often  not  immediately  in  contact  with  sulphides,  and  carrying  in  alloy  only  0.100  or  0.200  of 
metallic  silver.  As  a  rule,  the  gold  does  not  assume  a  crystalline  form  in  the  California  mines,  but  more  or  less 
perfect  octohedral  forms  have  been  found  at  Spanish  Dry  Diggings  and  at  Byrd's  valley.  Cubical  crystals  have 
not  until  lately  been  observed,  and  Professor  Whitney  notes  that  he  has  neither  seen  nor  heard  of  any  in  the  state,  (c) 

Sulphides  always  accompany  the  gold  in  the  veins,  though  these  minerals  are  not  always  found  in  contact  with 
the  larger  particles  of  the-metal.  So  general  is  the  association,  however,  that  when,  as  is  often  the  case  even  with 
rich  quartz,  the  gold  is  not  visible  to  the  naked  eye,  miners  judge  of  the  value  of  the  ore  by  the  quantity  of 
sulphurets.  Quartz  with  plenty  of  sulphurets  and  no  visible  gold  often  occurs  in  large  bodies,  and  is  apt  to  pay 
better  in  the  long  run  than  ore  with  very  coarse  gold,  or  "  specimen  quartz '^,  as  it  is  called  by  the  miners.  The 
minerals  embraced  under  the  term  ^< sulphurets"  are  considerable  in  number,  but  the  most  common  are  pyrite, 
mispickel,  zincblende,  and  galena.  Though  seldom  containing  the  greater  part  of  the  gold,  it  is  rarely  that  the 
sulphurets  do  not  include  a  portion  of  the  metal  in  such  a  way  Ihat  it  cannot  be  extracted  by  amalgamation. 
Concentration  of  the  sulphurets,  followed  by  chloridation,  is  then  the  readiest  means  of  extraction.  •  There  is  an 
occurrence  of  cinnabar  in  gold  quartz  veins  inclosed  in  slate  in  Calaveras  and  one  in  Mariposa. 

The  distribution  of  gold  in  the  veins  is  usually  very  irregular,  and  while  on  some  veins  it  will  pay  to  extract 
the  ore  from  wall  to  wall,  in  most  cases  certain  belts  or  chimneys  of  rock  only  are  remunerative. 

Had  the  veins  been  deposited  in  the  slates  before  they  were  raised  into  their  present  position  in  post-Jurassic 
times,  they  must  have  been  much  faulted  and  broken.  This  is  not  the  case,  nor  is  it  probable  that  veins  could 
have  formed  in  undisturbed  strata.  On  the  other  hand,  there  can  be  no  doubt  that  the  auriferous  gravels  have 
been  formed  at  the  expense  of  eroded  croppings  of  the  quart^z  veins;  and  the  veins,  or  most  of  them,  must  therefore 
have  been  deposited  before  the  gravels.  These,  according  to  Professor  Whitney,  were  accumulated  during  the  whole 
of  the  Tertiary  period,  while  Cretaceous  gravels  appear  to  be  entirely  absent.    The  range  was  above  water  during 


a  Professor  Whitney :  AuriferouB  Graveh,  p.  46. 

b  In  the  only  specimen  which  has  thus  far  been  chemically  examined  the  supposed  dolomitic  jiortion  proves  to  be  an  intimate  mixture 
of  quartz  and  magnesite. 

0  In  December,  1882,  however,  Mr.  James  Terry  purchased  a  specimen  of  gold  firom  Louis  Abraham,  Kearney  street,  San  Francisco, 
wliich  is  said  to  have  come  from  Eldorado  county,  between  Plumas  and  Plaoerville,  which  shows  a  number  of  fine  cubical  crystals  with 
ftiU  faces  and  sharp  edges.  The  same  specimen  also  shows  well-developed  dodecahedrons,  trapezohedrons  combined  with  the  cube  aud 
octohedron,  a  cube  the  corners  of  which  are  tmncated  by  a  trax>ezohedron,  and  possibly  other  combinations. 
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the  CrotaceouH,  uiid  such  fresh- water  deposits  as  accumalated  on  its  west  slope  seem  to  have  been  swept  away 
dnriug  the  succeeding  period.  The  natural  inference  would  seem  to  be  that  the  iormation  of  the  veins  occurred 
between  the  end  of  the  Jurassic  and  the  beginning  of  the  Tertiary,  and  that  it  was  intimately  connected  with  the 
upheaval  of  the  Sierra  and  the  metamorphism  of  the  strata  of  preceding  epochs. 

Substantially  coincident  with  the  area  of  gold  veins  is  that  of  the  auriferous  gravels  of  California.  In  the 
gold-bearing  regions  of  all  countries  secondary  deposits  of  the  metal,  associated  with  gravel  or  sand,  have  played  a 
large  part,  because  the  gold  may  be  sepamted  from  such  loose  material  at  a  low  cost.  In  California,  however,  the 
gravels  h^ve  proved  particularly  important  because  of  the  invention  and  development  there  of  the  peculiar  system 
of  hydraulic  mining,  which  consists  in  washing  the  gravels  into  sluices  provided  with  quicksilver  by  the  aid 
of  powerful  jets  of  water.  The  great  importance  of  this  system  is  due  to  the  fact  that  it  is  among  the  least 
costly  methods  of  handling  material,  if  it  is  not  the  very  cheapest  known.  It  costs  under  favorable  circumstances 
but  live  cents  per  cubic  yard,  or,  say,  three  cents  per  ton,  and  sometimes  even  less.  It  thus  renders  deposits 
of  gravel  valuable  which  under  most  conditions  would  be  absolutely  worthless.  Several  conditions,  however,  are 
necessary  to  the  successful  prosecution  of  hydraulic  mining,  among  which  the  most  important  are  a  deep  gravel 
bank,  abundance  of  water  with  a  great  head,  and  some  available  valley  at  a  lower  level  than  the  bank,  into  which 
the  gravel  from  which  the  gold  has  been  extracted  may  be  washed.  The  topographical  and  climatic  conditions  in 
the  Sierra  are  peculiarly  favorable  for  this  process,  while  in  Australia,  where  gravel  is  abundant,  circumstances 
rarely  permit  the  application  of  this  method  of  extraction. 

The  gravel  consists  of  bowlders  and  pebbles  of  various  rocks,  with  silt,  clay,  and  volcanic  ash.  The  gold  occurs 
as  nuggets  and  fine  particles,  free  or  nearly  free  from  rock,  but  also  as  fragments  of  gold  quartz,  and  is  accompanied 
by  a  variety  of  other  heavy  substances,  as  magnetite,  garnet,  and  zircon;  rarely  and  locally  also  by  cinnabar, 
platinum  and  iridosmine,  diamonds,  native  copper,  and  other  substances  of  high  specific  gravity.  One  of  the  striking 
features  of  most  deep  gravel  banks  is  the  so-called  ^^blue  lead''.  This  name  is  applied  to  the  lower  portions 
of  banks,  which  are  generally  somewhat  closely  compacted  and  possess  the  color  of  the  blue  clays  occurring  all  over 
the  world.  Although  the  ^'  blue  lead  "  has  led  to  wholly  untenable  theories  as  to  the  character  of  the  gravel  deposits, 
its  nature  is  very  readily  accounted  tor.  Loose  materials  n^ar  the  earth's  surface  are  everywhere  impregnated  with 
a  small  amount  of  organic  matter  carried  down  from  the  surface  by  water  and  filtered  from  it  by  the  porous  strata. 
This  organic  matter,  in  the  absence  of  free  oxygen,  exercises  a  slow  but  inevitable  reducing  action  on  ferric  oxide 
and  on  some  ferric  compounds,  and  gives  the  soil  the  bluish  color  characteristic  of  the  presence  of  iron  in  the 
ferrous  state.  Close  to  the  surface,  however,  oxygen,  either  gaseous  or  in  aqueous  solution,  more  than  counterbalances 
the  reducing  action  of  the  organic  matter,  and  above  a  certain  line  the  gravel  is  consequently  reddened  by  ferric 
oxide.  In  shallow  deposits  the  gravel  is  usually  reddened  to  the  bottom,  but  of  course  this  does  not  aecessarily 
imply  that  such  gravels  have  a  different  origin  from  those  of  a  bluish  tint. 

To  a  very  large  extent  the  deep  gravels  are  covered  by  a  capping  of  volcanic  material,  sometimes  as  solid  black 
basalt,  and  sometimes  as  loose  volcanic  '*  ash";  and  while  some  banks  are  not  thus  covered,  these  are  rarely  at  any 
great  distance  from  volcanic  capping.  The  volcanic  material  has  protected  the  gravels  in  many  cases  from  erosion, 
but  there  is  also  a  connection  in  their  dex>osition.  The  gravels  occur  in  ancient  river  beds,  which  formed  the  natural 
channels  for  the  flow  of  lava  as  well  as  of  water.  Volcanic  eruptions  occurred  during  the  period  of  the  gravel 
formation,  as  well  as  at  its  close,  and  sheets  of  ash  or  even  of  solid  lava  are  found  in  the  banks  as  well  as  upon 
them.  When  the  lava  cap  is  thick  and  solid  the  gravels  can  only  be  mined  by  drifting,  and  are  not  workable  by 
the  hydraulic  process. 

Besides  the  deep  gravels,  which  date  from  a  period  prior  to  the  volcanic  eruptions,  there  are  many  accumulations 
of  recent  origin.  The  bars  of  the  present  river  system  have  yielded  great  quantities  of  gold,  and  there  are  many 
shallow  placer  deposits  which  are  no  doubt  due  to  the  modem  erosion  of  quartz  croppings,  while  others  are  a 
consequence  of  the  erosion  of  older  gravels.  The  modem  gravels,  however,  are  trifling  in  quantity  as  compare<l 
with  the  older  deposits.  Some  of  the  shallow  placers  are  no  doubt  mere  remnants  of  deeper  Tertiary  gravels  which 
have  not  been  wholly  carried  away  by  the  erosion  of  the  present  epoch. 

The  bed-rock  of  the  gravel  deposits  varies  in  character,  being  either  limestone,  granite,  or  metamorphic  slate; 
but  the  last  is  the  rule,  and  few  important  deposits  occur  far  from  the  slate  l)ed-rock,  which,  as  has  been  explained, 
is  the  main,  though  not  the  exclusive,  habitat  of  the  gold  veins.  In  nearly  all  cases  the  gravel  rests  in  local 
depressions,  early  recognized  by  the  California  miners  as  the  beds  of  former  streams.  Many  of  the  gravels,  it  is 
true,  are  high  above  the  present  drainage  system,  and  even  form  the  tops  of  hills ;  but  this  is  due  to  the  erosion  of 
the  present  stream-beds,  which  have  been  cat  down  to  a  great  depth  since  the  gravel  period.  The  bed-rock  is 
usually  rough,  consisting  of  nearly  vertical  Slates,  and  the  natural  crevices,  or  '^  riffles",  large  and  small,  thus  formed 
often  contain  extremely  rich  gravel.  As  might  naturally  be  supposed,  the  greater  part  of  the  gold  is  generally 
found  near  the  bed-rock,  for  as  gold  is  about  seven  times  as  heavy  as  ordinary*  rock  every  disturbance  of  a  gnive! 
bar  in  a  stream  tends  to  shift  the  gold  to  a  lower  level.  Sometimes,  however,  rich  gravel  is  again  dei)Osited  over  a 
comparatively  firm  stratum  in  the  gravel,  and  occasionally  gold  is  quite  uniformly  disseminatecl  through  a  whole 
hank. 
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An  idea  has  been  cnrreut  in  the  mining  regiou  that  by  some  process  masses  of  gold  in  the  gravel  have  increased 
in  size.  For  this  there  is  absolutely  no  valid  evidence.  The  rounded  masses  of  gold  found  could  not  have  been 
deposited  from  solution  in  that  form  or  with  such  a  surface.  They  have  been  beaten  and  worn  into  shape,  much  as 
the  accompanying  pebbles  have  been  formed,  the  only  difference  being  due  to  the  fact  that  gold  is  malleable. 
Professor  Whitney  believes  it  probable  that  the  higher  croppings  of  the  gold  veins  were  richer  and  contained  larger 
masses  of  gold  than  the  lower  portions  of  the  veins  still  in  place,  and  if  there  was  any  difference  at  all  it  was 
probably  of  that  character.  As  Professor  Newberry  (a)  points  out,  however,  the  gravels  represent  vastly  more 
vein-quartz  than  has  been  extracted  by  deep  mining,  and  the  proportion  of  large  masses  of  gold  met  w\tb  iti  the 
veins  probably  bears  as  great  a  ratio  to  the  total  weight  of  quartz  extracted,  as  do  the  nuggets  in  the  gravels  to  the 
qaartz  from  which  their  metallic  contents  were  derived. 

The  investigations  of  the  state  survey  have  shown  that  the  deep  gravels  were  deposited  by  rivers  which 
headed  in  the  high  Sierra  and  ran  in  a  westerly  direction,  emptying  into  the  sea,  which,  in  Tertiary  time,  occupied 
the  great  valley  of  California.  Although  all  the  details  of  the  former  river  system  cannot  now  be  traced  out,  the 
courses  and  relations  of  the  channels  developed  by  hydraulic  mining  seem  to  establish  this  point  beyond  a  question. 
There  were  two  great  rivers  in  the  Pliocene  epoch,  one  corresponding  to  the  American  and  the  other  to  the  Yuba; 
but  the  Bear  river  of  that  time  probably  emptied  into  the  American  at  a  considerable  height  above  the  valley. 

The  gravels  cannot  possibly  have  accumulated  under  the  present  conditions  of  precipitation.  A  far  greater 
erosive  power  than  that  exhibited  by  the  California  streams  of  to-day  must  have  been  exerted  at  the  time  in 
question,  as  no  one  can  doubt  who  has  ever  visited  the  gold  belt.  For  a  long  time  past  the  present  rivers  have 
merely  been  deepening  their  narrow  courses,  and  when  freshet«  occur  they  merely  serve  to  sweep  the  caiions  clear 
of  dSbriSy  but  cannot  alter  the  course  of  the  stream.  The  width  of  the  old  channels,  as  well  ns  the  character  of 
the  deposits,  shows  that  the  old  rivers  were  tumultuous  streams  of  great  volume,  which  frequently  burst  their  bounds 
and  formed  new  beds. 

The  evidence  of  enormous  erosive  power  during  the  deposition  of  the  gravel  has  been  so  apparent  to  all 
observers  that  some  of  them  have  called  in  the  action  df  great  glaciers  to  account  for  the  occurrence  of  the  deposits. 
According  to  Professor  Whitney  this  is  incorrect ;  indeed,  he  holds  that  the  former  glaciers  of  the  Sierra  did  not 
come  into  existence  until  after  the  greater  part  of  the  gravels  occupied  their  present  position.  The  bed-rock  which 
the  gravels  cover,  and  which  they  have  protected  not  only  from  erosion  but  even  from  atmospheric  action,  shows 
no  traces  of  glacial  polishing  and  scratching.  This  is  in  marked  contrast  to  the  higher  regions  of  the  range,  where 
the  glacial  markings  are  almost  b»  fresh  as  in  the  Alps.  Nor  are  occurrences  frequent  which  can  possibly  be 
confounded  with. moraines,  while  the  fossils  found  indicate,  according  to  Mr.  Lesquereux,  a  climate  a  few  degrees 
wanner  than  that  of  the  present  time. 

Professor  Whitney  believes  the  great  precipitation  necessary  to  account  for  the  large  rivers  of  the  Tertiary  in 
California  to  have  been  mainly  due  to  the  prevalence  of  higher  temperatures  at  that  period  and  to  the  accompanyi.g 
increased  evaporation  from  the  surface  of  the  ocean.  It  is  at  least  conceivable  that  the  climate  should  have  been 
something  like  that  of  the  Khassia  hills,  upon  parts  of  which  the  hot  winds  from  the  bay  of  Bengal  deposit  some 
500  inches  of  rain  yearly.  The  presence  of  a  sea  at  the  foot  of  the  range  must  have  largely  increased  the  rainfall, 
as  has  been  pointed  out.  It  is  to  be  inferred  from  Professor  Whitney's  remarks  that  he  supposes  the  climate  of 
the  Sierra  to  have  been  too  warm  for  glaciers  during  the  Tertiary.  He  regards  the  present  climate,  on  the  other 
hand,  as  too  dry  to  permit  of  their  formation,  though  there  can  be  no  doubt  of  their  existence  in  the  higher  2>art  of 
the  range  above  the  gold  belt  up  to  within  a  comparatively  short  time.  A  few  small  glaciers  on  the  northern 
sloi)es  of  mount  Shasta  are  now  the  only  remnant  of  the  former  ice  system  of  the  state.  The  Sierra  glaciers  were 
of  the  mountain  type,  however,  comparable  at  their  greatest  extension  with  those  of  modern  Switzerland,  and 
nothing  like  a  general  glaciation  or  a  diluvial  period  ever  existed  in  California. 

The  following  sections  of  auriferous  gravel  deposits  are  selected  from  a  large  number  furnished  by  the  reports 
of  the  special  experts  to  illustrate  the  mode  of  occurrence  of  the  gravels  in  various  portions  of  the  state : 

BONANZA  MINE. 
HOKELUMlfE  HILL  DISTRICT,  CALAVERAS  COUNTY,  CALIirORNIA. 


I 

n 
in 


Lav*  cap  in  pUoes. 

Alternating  fine  and  ooane  sand  with  pebbles  (chiefly  quArts) 

Cement.    A  qoarUEoee  (also  granitic  and  slaty)  conglomerate,  cemented  with 
sesqoiozide  of  iron. 

IV  I  Bed-rock,  slate. 


>-liaximnm,  125  feet;  aveiage,  75  feet. 


{ 


Richent  portion  nsnally  lower  15 
feet  above  bed-rook.  In  placet 
gold  nearly  evenly  disseminated 
tnronghont  deposit. 


The  ancient  channel  on  which  this  mine  is  located  is  traceable,  with  intermittent^reaks,  for  10  miles.    The  ohaimel  is  600  feet  wide,  the  outer  edges  barren, 
and  the  pay  channel  is  800  feet  wide. 


a  Sokool  of  Mines  Quarterl/^,  November,  1881. 


\ 
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LAGRANGE  HYDRAULIC  MINE. 
LAGRANGE  DISTRICT.  STANISLAUS  COUNTY,  CALIFORNIA. 


I     RedsMid - 

n     CoMse  red  fenTd,  oontainingpebUMof  granito,  etc 

in     Red  cement  ("  hard-i>an  *') 

rV     White  siliceouoUy 

V   i  Red  cement  (sMneuIII) 

VI  j  Sand  with  pebblea 

Yn      Loose  yellow  sand 

vni      Dark-colored  grayel,  containing  dibrii  of  granite,  argillaceona  slate,  '*  ser- 
pf-ntine,"  etc.,  with  some  quarts. 

IX   '  Bed-rock  at  Laffrange  *  *  diorite  and  slate  ";  at  BatricksTille  '  *  basaltic  tufa' ' 
(no  specimen). 


►  Marinmm, 800  feet;  average,  40  ftet 


LowMt  0  feet  8  inches  riohest 


QoArts  forms  bat  a  small  proportion  of  the  gravel,  which  is  chiefly  granite,  etc.  Generally  the  npper  worUnga  do  not  pay,  90  per  cent,  of  the  gold  being 
obtained  fh>m  near  the  bed-rock  ;  bat  sometimes  the  npper  horizon  is  the  richest.  At  Patrlcksville,  gravel  is  overlaid  by  tofa ;  not  mnch  tofaeeons  cropping  at 
Lagrange.  Ancient  river  bed.    Deposit  in  patches  for  1  mile  wide  by  2^  miles  long. 


LYON  DRIFT  MINE. 
PLACBRVILLE  DISTRICT,  EL  DORADO  COUNTY,  CAL&ORNIA. 


I  *'  Lava  "  or  a  consolidated  sediment  of  volcanic  origin . 

II      Mountain  gravel 

IK      Granitic  sand,  in  places  consolidatod 

rV     Gravel 

Y  Bed-rock,  slate. 


60-180  feet. 

0-M  feet. 

0-20  feet 

ICaximum,  20  feet ;  average,  8|  feet. 


Three  benches  of  ancient  river,  overlaid  with  volcanic  matter,  60  to  130  feet  wide,  ore  here  traceable  for  8,000  feet. 

ORION  MINE. 
IOWA  HILL,  PLACER  COUNTY.  CALIFORNIA. 


I     Sand  and  fine  gravel )  C 

n      Coarser  blue  gravel « 1  >  Maximum,  180  feet;  average.lO<^Bet<      AUpays.  Bieliest  near  bed-rook. 


ni      Bed-rock,  black  slate,  rough. 


No  lava ;  no  quicksand.    Ancient  river  bed,  said  to  be  2,000  feei  wide,  traceable  2|  miles. 

VAN  EMMONDS^  MINE. 
MICHIGAN  BLUFFS,  PLACER  COUNTY,  CALIFORNIA. 


I      Very  little  lava. 

n  i  Fine  gravel,  alternating  with  sand  strata 
lU  :  Blue  gravel 


1 


IV   i  Wbitegravel > Maximum,  50 feet :  average,  30  feet. « 

V   !  Bed-rock,  rough  slate j 


All  pays;  but  white  gravel 
bed-rook  best 


Petrified  wood,  leaves  of  oak,  pine,  etc.,  found  in  sand  strata.  It  is  unusual  to  meet  white  gravel  beneath  the  blue. 

MORRIS  RAVINE  MINE. 
MORRIS  RAVINE  DISTRICT,  BUTTE  COUNTY,  CALIFORNLA. 


I      Hard,  solid  lava  cap  in  places. 

II   I  Fine  quartz  gravel ! 

Ill      Rotten  bowlders i [^  Maximum,  160  feet ;  aver- 


rV      Blue  gravel 

V      Bed-rock,  chloritic  and  clay  slates,  rough  and  decomi>oeed. 


a-20  feet. 


age,  40  feet. 


A  little  gold  throughout  Blue  gravel 
richest 


Pipe-clay  occuth  irregularly  throughout  deposit.     Quicksand  met  with. 


SPRING  VALLEY  MINE. 
CHEROKEE  DISTRICT,  BUTTE  COUNTY,  CALIFORNIA. 


I  Lava  cap  over  part  of  claim. 

II   i  Fine  quartz  gravel 2S-150  feet.  1  | 

ni   .  ICittcn  bowlders  of  yellow  slate  mixed  with  qmirtz  gravel ....  S-15    feet,  f  fe^t;  a  "e™igc*20o'feet.  (    Kest  pay  in  III  and  IV  on  bed-rock. 

IV   I  Blue  gravel    15-80    feet.)  i 


V   .  iVd  rock,  where  exposed,  described  oa  "basalt"  like  the  cap,  probably 
metamorpbic.    Soirounding  country  lock  is  slate. 


Water  and  quicksand  found  in  large  quantities  at  the  depth  of  300  feet.    Barren  pipe-clay,  25  to  150  feet  in  places,  as  a  rule  overlying  rioh  gmvel. 


14 


PRECIOUS  METALS. 


HUNGARIAN   HILL  MINE. 
PLUMAS  COUNTY,  CALIFORNIA. 


I 

n 
m 


Soil 

Loose  gravel,  mmeobarftcter  from  BarfiMe  to  bed-rock  

Generally  soft  alate  bed-rock;  in  places  bard  siliceous  slate.    Kougli,  with 
pTcJecting  points  in  some  places  rising  nearly  to  sarfaoe. 


? liazimnm,  110  feet;  arerage.  76 fiMt. 


Gold  tbrougbont  graveL    AH  pays. 


RiTer  bed,  with  rim-rock  on  each  side,  250  feet  wide;  traceable,  3|  miles.    No  larn.  water,  or  quicksand. 

CARROLL  DRIFT  MINE. 
McADAil'S  CBEBK  DISTRICT,  SISKIYOU  COUNTY,  CALIFORNIA. 


I 
II 

ni 

IV 

V 

VI 

vn 
vm 


Loam —   4  feet. 

LooMO  tailiD;^s 6  feet. 


10  feet. 

18  inches  to  4  feet 


Wash  gravel,  with  clay  and  sand 

Compact  yellowish-white  clay  (water  level) 

Coarse  yellowish  gravel  (bulk  of  deposit) 

Qnartxose  matter ...     3-0  inches. 

Greenish  gravel «. 12  feet .... 

Bed-rock,  rotten  brown  slate  and  hard  flne-grained  blue  slate. 


^Maximum,   115  < 
feet ;  average 
73  feet. 


None  barren,  but  only  a  small  portimi 

Cays  for  drifting.     The  pay  streak 
1 200  feet  wide  and  length  of 


Good  pay. 

Best  pay  on  bed-rock  and  in  bed-rook 
to  a  depth  of  2  feet. 


Bed  of  HoAdam's  creek.    Mining  is  carried  on  over  a  length  of  3|  miles  by  a  width  of  150  to  600  Haet. 

OAK  GROVE  DRIFT  MINE. 
McADAM^S  CREEK  DISTRICT,  SISKIYOU  COUNTY,  CALIFORNIA. 


I 
II 

in 

IV 

V 

VI 

vn 
vm 


Loam 

Loose  tailings 

Wash  gravel,  with  day  and  sand 

Compact  yellowish  clay  (water  level) 

Coarse  yellow  gravel 

Qnartzose  matter 

Yellow  gravel -. 

Bed-rock,  brown  slate,  ridgy  and  Mamy  in  places;  in  others  soft  and  oi>en. 


4  feet. 

6  feet. . 

10  feet. 

18  inchrs  to  4  feet. 

4  to  6  inches. 


Average,  85  feet. 


None  of  the  gravel  is  barren. 


Groodpay. 

The  best  pay  is  1  to  3  feet  on  bed-roek 
and  1  to  3  feet  in  bed-rook. 


PACIFIC  MINE. 
HUMBUG  DISTRICT.  SISKIYOU  COUNTY,  CALIFORNIA. 


I 

n 
m 

IV 

V 

VI 

VII 


Loose  wash  gravel 

Coarse  yellow  gravel,  containing  many  large  bowlders 

Fine  sand 

Yellow  gravel 

Dark  yellow  gravel 

Bine  grarel 18  inches  to  1 0  feet 

Bed-rook,  blue  slate.  , 


5  feet 
8  feet 

6  inches  to  2  feet 
20  feet 

Ifoot 


I  Maximum,  50  feet; 
'     average,  45  feet 


Contains  bnt  little  gold. 


>  None  barren. 


!  >  Best  pay. 


River  bed  traoed  for  1  mile,  average  50  feet  wide. 


BUNKER  HILL  MINE. 
DEL  NORTE  COUNTY,  CALIFORNIA. 


I 

n 
ni 
rv 


Red  loam  mixed  with  fine  gravel 

Loose  gravel : 

Gray  cement  streak,  60  feet  wide.    Large  bowlders  in  best  ground 

"Serpentine"  bed-rock  easily  piped,  having  blue  slate  under  it  (Leavens). 
Specimen  determined  as  highly  metamorphic  dioritic-looking  rock. 


15  feet.  1 
15  feet 
20  feet 


Maximum  depth  of  bank,  125 
^  feet;  average,  80 feet.  Maxi- 
'  mumdepth  of  gravel,  50  feet; 

average,  80  feet. 


None  of  the  gravel  is  barren,  bnt  Uie 
I     richer  pornon  is  near  bed-rook. 


/      Channel  one-half  to  three-quarters  of  a  mile,  150  feet  long;  course  a  little  west  of  north. 

Large  deposits  of  copi)er  ores  have  been  found  in  the  auriferoas  slate  series,  especially  in  Calaveras  county. 
Gopperopolis  is  the  principal  i)oint,  but  there  are  a^so  deposits  at  Campo  Seco,  and  again  further  north  near  lone 
City.  Prospects  have  also  been  found  on  the  same  line  beyond  this  point.  The  ores  are  native  copper  and  carbonates 
near  the  surface,  replaced  by  a  mixture  of  iron  and  copper  pyrite  below  the  water-line.  The  deposits  have  the  same 
dip  and  strike  as  the  inclosing  chloritic  slates.    Extensive  shipments  were  made  in  former  years. 

Mono  and  Inyo  counties,  though  politically  united  to  California,  considered  from  a  physico-geographical  point 
gf  view,  form  a  portion  of  the  Great  Basin.  The  sedimentary  rocks  of  Mono  county  appear  to  be  Mesozoic,  but  the 
western  edge  of  the  great  Palaeozoic  area  which  covers  the  eastern  portion  of  the  Great  Basin  crosses  the  California 
line  about  due  south  of  Columbus,  Nevada,  passing  near  Owen's  lake  and  then  diverging  to  the  southeast.  Grcfbt 
quantities  of  lava  are  met  with  in  both  counties,  as  throughout  the  Great  Basin.    The  deposits  of  these  counties  also 
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bear  a  much  closer  resemblance  to  those  of  Nevada  than  to  those  of  central  Calii'oniia.  The  best  known  mining 
localities  are  Bodie,  Cerro  Oordo,  and  Panamint,  bat  none  of  them  have  formed  the  subject  of  any  detailed  geological 
investigation. 

The  bullion  of  Bodie  is  usually  regarded  as  gold,  because  its  silver  contents  are  much  less  valuable  than  the 
accompanying  gold.  Reports  made  to  the  director  of  the  mint  for  the  year  1880  show  that  fW)m  5  to  63  per  cent, 
of  the  value  of  the  bullion  produced  by  the  various  mines  was  silver,  which  also  formed  17.91  per  cent,  of  the  value 
of  the  total  product  ($3,063,699  13).  It  follows  that  from  45.7  to  96.5  per  cent,  of  the  weight  of  the  bullion  from 
different  mines  and  77.72  per  cent,  of  the  total  weight  was  silver.  In  1879,  when  a  smaller  portion  of  the  colorados 
were  worked  out,  silver  only  formed  65.2  per  cent,  of  the  entire  weight.  Bodie  metal  may  therefore  very  properly 
be  regarded  as  a  highly  dor6  silver  bullion,  similar  to  that  of  the  Gomstock  lode,  and  as  essentially  different  fW)Ui 
that  of  the  gravel  and  slate  region  ordinarily  known  as  the  gold  belt. 

The  Gomstock  was  at  first  worked  for  gold.  The  Bulwer,  the  Syndicate,  and  the  Standard  Consolidated,  which 
show  but  little  silver,  are  on  top  of  a  hill  where  the  water-level  is  far  fW)m  the  surface  and  the  quartz  is  reddened 
to  a  great  depth ;  the  Bodie  Consolidated,  Noonday,  and  others  are  at  lower  elevations.  The  sulphurets  of  these 
mines  are  not  oxidized,  and  the  bullion  shows  a  large  amount  of  silver. 

The  gangue  minerals  of  these  deposits  are  base  sulphurets,  quartz,  and  calc-spar.  They  are  inclosed  in  extremely 
decomposed  rock,  bearing  clear  signs  of  solfataric  action.  The  rock  is  so  highly  altered  that  tolerably  fresh 
specimens  are  not  obtainable  near  the  mines.  Slides  of  the  fireshest  specimens  collected  are  not  decisive  as  to  the 
character  of  the  rock.  They  show  plagioclase,  and  apparently  some  orthoclase,  accompanied  by  mica  and  a  little 
hornblende;  the  ground  mass  also  contains  quartz.  Only  a  detailed  examination  in  the  field  will  decide  what  name 
the  rock  should  bear. 

The  mines  of  Cerro  Gordo  were  not  in  operation  during  the  census  year.  The  deposits,  which  at  one  time  were 
very  productive,  were  masses  of  argentiferous  lead  ores  occurring  in  limestone,  and  consisting  for  the  most  part  of 
carbonate,  sulphate,  and  other  decomx>osition  products  of  galena.  Schists  and  slates  were  also  met  with  in  the  mines,  as 
well  as  a  granite-porphyry.  This  is  said  to  occur  as  a  dike  in  the  Union  mine  and  elsewhere,  and  is  locally  called  syenite, 
though  it  is  quartzose  and  micaceous.  Panamint  was  for  a  short  time  a  ver^"^  flourishing  camp,  its  prosperity 
being  derived  from  veins  in  limestone  carrying  chiefly  argentiferous  gray  copper  ore  or  freibergite,  associated  with 
galena  and  zincblende.  Mining  is  still  being  carried  on,  but  the  richer  deposits  were  soon  worked  out  The  age  of 
the  limestones  of  Cerro  Oordo  and  Panamint  is  unknown.  Both  districts  lie  near  the  contact  between  the  PalsBOzoic 
and  the  Mesozoic,  and  may  belong  to  either;  but  limestones  are  exceptional  in  the  Trias  and  Jura  of  the  Sierra  region, 
while  they  predominate  in  the  Palseozoic  area. 

Gold  has  been  found  at  a  great  number  of  points  in  the  Coast  ranges  proper  and  in  the  western  ranges  of 
southern  California.  No  doubt  large  individual  profits  have  been  made  at  certain  localities,  and  it  is  by  no  means 
•impossible  that  as  good  or  better  veins  than  those  found  await  discovery.  It  is  scarcely  likely,  however,  that  after 
thirty  years  of  skillful  prospecting  any  important  gold-mining  region  ha8  escaped  observation.  A  few  years  since 
great  hopes  were  raised  by  the  prospects  on  veins  in  the  slates  and  on  the  contact  between  slates  and  granite  in 
the  Julian  and  Banner  districts  near  San  Diego,  but  they  have  fallen  short  of  the  expectations  excited. 

The  so-called  Gold  Bluffs  along  the  coast  of  the  northern  counties,  es|>eciall3'  near  the  mouth  of  the  Klamath 
river,  are  bluffs  which  contain  extremely  small  quantities  of  gold,  and  seem  to  be  beds  of  detritus  left  by  the 
shifting  of  the  river  channels.  The  sea  encroaches  upon  them,  and  when  the  surf  strikes  the  beach  in  certain 
directions  and  with  a  certain  strength  the  gold  is  concentrated  in  comparatively  rich  sands,  which  are  gathered 
and  treated  in  apparatus  of  various  designs  by  amalgamation. 

The  only  quicksilver  ore  of  great  importance  is  cinnabar,  although  metaciunabarite,  the  black  sulphide,  in 
rather  abundant  in  a  few  mines,  and  metallic  quicksilver  sometimes  accompanies  the  deposits  of  its  compounds. 
The  metaciunabarite  described  by  Dr.  G.  E.  Moore  was  amorphous,  but  according  to  Mr.  Groodyear  it  also  occurs 
as  minute  crystals.  Ci|)nabar  is  found  in  a  great  number  of  localities  in  the  Coast  ranges  for  100  or  150  miles  north 
and  south  of  San  Francisco,  always,  so  far  as  known,  in  nietamoq>hic  rocks  of  Cretaceous  age.  The  character  of 
the  metamorphism  is  generally  x>eculiar,  and  the  so-called  quicksilver  rock  is  readily  recognizable.  It  is  asilicified 
chert  like  material,  often  reddened  by  iron  oxide,  and  usually  accompanied  by  sen>entine  or  serpen tinoid  matter. 
In  almost  all  cases  pyrite  or  marcasite  and  bituminous  matter  accompany  the  cinnabar,  and  mispickel  and  co[)per 
pyrite  are  reported  in  a  few  instances.  At  Sulphur  Banks,  on  Clear  lake,  native  sulphur  occurs  in  great  quantities 
with  the  quicksilver  ore,  and  native  gold  has  been  found  in  water- worn  masses  of  cinnabar  not  far  from  the  same 
locality.  The  converse  occurrence  of  cinnabar  in  two  of  tiie  quartz  veins  of  the  Sierra  gold  belt  has  already  been 
noticed.  Stibnite  is  reported  as  occurring  with  cinnabar  at  the  Lake  mine  near  Enoxville.  The  usual  gangue 
minerals  are  quartz,  calcite,  and  magnesite. 

Cinnabar  does  not  occur  in  well-marked  veins,  but  generally  in  irregular  bodies  distributed  through  the  rock. 
In  the  New  Almaden  mine,  which  has  been  much  more  extensively  woiked  than  any  other  in  the  state,  these  bodies 
appear,  firom  a  model  constructed  by  the  owners,  to  lie  on  a  curved  surface,  indicating  a  geometrical  relation  between 
the  positions  of  the  several  ore-bodies,  though  an  obscure  one.  At  this  mine  the  masses  of  ore  are  usually  connected 
by  tiny  seams  of  the  same  material.  There  is  a  strong  similarity  between  this  mode  of  oooorrenoe  and  that  of 
many  kad-ote  despotitM  in  limestone,  and  it  may  be  that  tiie  problem  of  their  tme  character  is  thAiac&ib* 


16 


PRECIOUS  METALS. 


The  quicksilver  coantry  Dorth  of  San  Francisco  is  a  volcanic  region,  while  to  the  soath  volcanic  rocks  are 
subordinate  in  some  localities  and  wanting  in  others.  To  the  south,  too,  there  is  no  indication  of  any  recent 
deposition  of  the  ore,  while  to  the  north  deposition  is  still  actually  in  progress.  No  general  inference  as  to  the 
genesis  or  the  age  of  the  deposits  can  therefore  be  drawn  without  further  investigation,  while  the  great  similarity 
in  the  association  of  minerals  suggests  a  similar  origin  for  most  of  them. 

The  Sulphur  Banks,  on  Clear  lake,  forms  the  subject  of  a  recent  paper  b^^  Professora  Le  Gonte  and  Rising,  (a) 
At  that  point  cinnabar  with  pyrite  and  some  bituminous  matter,  as  well  as  free  sulphur,  is  now  being  deposited. 
The  hot  waters  rising  to  the  surface  are  charged  with  sulphides  of  ammonium  and  of  the  fixed  alkalies,  and  appear 
to  carry  in  solution  cinnabar  and  pjTite,  which  are  deposited,  in  the  opinion  of  the  authors,  by  reduction  of 
temperature  and  pressure,  probably  assisted  by  neutralization  through  the  percolation  of  free  sulphuric  acid  from 
the  surface.  The  deposition  of  sulphur  is  a  surface  phenomenon.  It  may  also  have  attended  the  formation  of  the 
deposits  to  the  south  of  San  Francisco  and  have  been  subsequently  removed  by  erosion. 

The  only  Californian  coal-fields  of  great  importance. are  those  near  Monte  Diablo,  which  occur  in  sandstones  of 
the  Upper  Cretaceous  or  Tejon  group.  According  to  Rrofessor  S.  F.  Peckham's  examination,  (b)  these  coals  carry 
from  5  to  11  per  cent,  of  ash,  4 J  to  5J  per  cent,  of  sulphur,  and  from  11 J  to  13  per  cent,  of  water.  The  refuse  dumps 
of  these  mines  frequently  take  fire  spontaneously  from  the  oxidation  of  pyrite.  Coal  of  the  same  age  occurs  under 
less  favorable  conditions  at  Corral  Hollow,  in  the  Monte  Diablo  range.  Seams  are  found  here  and  there  all  along 
the  Coast  ranges,  but  they  are  usually  thin,  and  even  when  of  a  workable  thickness  are  so  faulted  and  broken  as 
to  be  of  small  value. 

Lignite  of  Pliocene  age  is  found  at  lone  valley,  Amador  county,  and  is  used  along  the  line  of  the  railroad  to 
some  extent  at  Dog  creek,  near  the  Truckee  river. 

In  southern  California  there  are  Viist  quantities  of  bitumen,  from  which  asphalt  and  a  certain  quantity  of 
illuminating  oils  are  obtained.  The  bitumen  occurs  in  shales  of  the  Miocene,  which  are  in  large  part  too  much 
disturbed  to  permit  of  the  accumulation  of  pressure  necessary  to  induce  flowing  wells.  Many  of  these  bitumens, 
though  thin  as  they  issue  from  the  ground,  oxidize  and  are  converted  into  hard  asphalts.  According  to  Professor 
Peckham,  the  California  bitumens  are  composed  of  a  difierent  series  of  hydrocarbons  from  those  which  make  up 
the  petroleums  of  Pennsylvania. 

AMADOR  COUNl'Y. 

This  county  lies  directly  across  the  main  gold  belt.  Quartz  mining  takes  the  first  rank,  though  there  are  gravel 
deposits,  and  hydraulic  mining  is  carried  on  to  a  considerable  extent.  The  gold  in  the  veins  is  associated  with  iron 
and  copper  pyrite,  marcasite,  mispickel,  and  small  quantities  of  galena.  The  gangue  is  chiefly  quartz,  but  some 
calcite  is  occasionally  found  in  the  veins.  The  country  rocks  are  slate  and  granite,  the  former  being  predominant, 
but  a  greenstone  also  occurs,  which,  though  much  decomposed,  is  probably  a  diabase  or  proterobase.  The  mothei; 
lode  has  been  traced  with  certainty  from  Mariposa  to  about  the  center  of  Amador.  Copper  is  found  in  the  western 
portion  of  the  county,  but  it  is  not  at  present  worked,  and  a  lignite  occurs  at  lone  City  which  is  of  considerable 
local  importance. 

AMADOR. 
[NOTB. — Detemiin»tions  in  parontheses  are  giyen  on  theantbority  of  the  ezperta.] 


Mine. 


Ore  and  gangae. 


WALLS. 


Foot. 


Hanging. 


Character  of 
deposit. 


AMADOB  CITT. 

1 

I 
Keystone i  (Gold,  chalcopyrite,  galena),  pyrite  and  quartz Proterobase  (?)  * 

JACKSON.  j 

I  j  • 

Monte  Richard '  (Gold),  iron-stained  quartz (Greenstone  or  augite-por- 

I  P^yy*  called  gnmite.) 

Oncidu ;  (Gold,  galena,  chalcopyrite,  and  marcasite).  pyrite  ,  Greenstone,  probably'  an S.u- 

'      and  quartz.  gite-porphyry. 


Proterobase  (1)*. 


Proterobase 
...do 


Zcilc (Gold,  pyrite,  rarely  galena  and  chalcopyrite,  quartz) .    (f ) 

PLYMOUTII. 


Qnartzite 


Pacific     Mining    Company  .  (Gold),  indeterminable  bluck  snlphurets  and  quartz  . 
(Empire,  etc.,  mines). 

SUTTBU  CBEEK. 

Consolidated  Amador (Gold,  f:alona,  chalcopyrite,  mispickel).  pyrite  and     (Clay  mica  slate) . 

quartz. 

VOLCANO. 

Madeira (Gold),  galena,  calcite,  and  quartz. 


(Talcose  slate) 


Vein. 

Vein. 
Do. 

Do. 

Vein. 

Vein. 


Examined  microscopically. 


a  American  Journalj  vol.  34,  p.  23,  1882. 


b  Geological  Survey  of  California :  Geology,  II,  p.  44. 


GEOLOGICAL  SKETCH  OF  THE  PACIFIC  DIVISION, 


17 


BUTTE  COUNTY. 

A  large  part  of  Batte  county  lies  in  the  Great  Valley,  and  produces  no  gold;  but  the  eastern  portion  contains 
extensive  gravel  deposits,  which  are  continuations  of  those  of  Plumas  and  Yuba.  Much  of  the  gravel  is  covered 
by  a  cap  of  basalt,  and  the  bed-rock  is,  in  all  the  cases  reported,  sandstone  or  metamorphic  slate. 

BUTTB. 
(Non.~I>eterminAtioni  in  parentheMt  are  given  on  the  Mithority  of  the  experts.] 


VfaA. 


Big  Batte  creek 

CBSBOI 

Spring  Vall^ 


Oreandgangne. 


(Qoldgmvel). 


(Gold  gravel) 


WAUA 


Foot 


(Sandetone) 


Altered  diabaae* 


Hanging. 


Baaaltoap* 


Character  of 
deposit. 


Do. 


*  Examined  mioxoooopioally. 


CALAVERAS  COUNTY. 

« 

Both  quartz  And  gravel  mining  are  actively  pursued  in  this  county,  which  lies  across  the  gold  belt.  The 
auriferous  quartz  carries  iron  and  copper  pyrites,  mispickel,galeDa,  and  zincblende.  The  wall  rocks  in  all  the  cases 
reported  are  metamorphic.  The  mother  lode  crosses  this  county.  The  gravel  is  of  the  ordinary  character,  and, 
as  usual,  is  accompanied  by  more  or  less  basaltic  lava.  Gopper  deposits  occur  below  or  to  the  west  of  the  gold 
belt  at  and  near  Gopperopolis. 

CALAVEBAS. 
[MfOTK.->I>etenninations  in  parentheses  are  given  on  the  anthority  of  the  experts.] 


KInes. 

Ore  and  gangoe. 

• 

WALLS. 

Character  of 

Foot 

Hanging. 

deposit. 

AXORL'S. 

Potter  ProsDOct 

Goldi  flfalma,  and  nnartis  . , 

Vein. 

MOKELUMNK  Hnj^ 

Gwin 

(Goid,  mispickel,  sine  blende),  pyrite,  dialoopyrite, 
and  quartz. 

(Black  slate) 

(Black  slate) 

Do. 

DEL  NORTE  COUNTY. 

Auriferous  gravels  are  the  chief  metalliferous  deposits  of  this  county,  the  bed-rock  consisting  of  slate  and 
other  sedimentary  strata.    Beach  sands  are  also  worked  to  a  small  extent  oof  the  coast 

'\ 

DEL  NORTE. 
[Note. -"Determinations  in  parentheses  arc  giyen  on  the  authority  of  the  expert.] 


Mine. 

Ore  and  gangne. 

WA 

Foot. 

LLB. 

1 

Character  of 

naD^g. 

1           deposit. 

1 

Bunker  Hin 

(Gkdd  sravel) 

MetamorDUc  dioritic  rook . . 

"Plnnj»r- 

China  Creek 

do 

Schist  and  shale  - .  - , ,  ^ , 

Do 

Del  Norte 

....do .- 

Slato 

Do. 

H>ppT  Camp 

...  .do 

....do... .................... 

Do. 

Mnc-a-muc ......••• 

....do .-- 

Shale 

Do. 

Wingate 

....do 

SI»Ui .T- ...... 

Do. 

VOL 
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EL  DORADO  COUNTY. 

• 

El  Dorado  lies  across  the  gold  belt,  and  contains  a  great  deal  of  gold  quartz,  while  the  placers  are  comparatively 
insignificant  Some  of  them,  however,  baried  under  heavy  caps  of  lava,  are  profitably  worked  by  drifting.  The 
gold  quartz  carries  the  usual  sulphurets,  pyrites,  mispickel,  and  zincblende.  The  country  rook  is  chiefly  slate. 
Oopper  ores  also  occur  in  the  western  part  of  the  county. 

EL  DORADO. 
[ITan.— Determinations  in  parentheses  are  given  on  (he  aathoilty  of  the  experts.] 


Kine. 

Ore  and  gangne. 

WALUL 

Character  of 

Foot. 

Hanging. 

deposit. 

PLACBBTILLI. 

(Grold  ffraTel) 

Slate 

LaT»  cap,  basalt,  pomioe* .. 

(G^reenstone  and  slate) 

(Slate) 

Plaoer. 

Plaoerville 

(Gk)l<l.  DYTite).  talc  and  ooarts    

(Greenstone  and  alate) 

(Rlate) 

VfdiL 

SpringHeld 

lena). 

Do. 

• 

*  Bzamined  microscopically. 


FRESNO  COUNTY. 


Fresno  extends  from  the  crest  of  the  Sierra  to  the  Coast  ranges.  It  lies  to  the  south  of  the  main  gold  belt,  but 
contains  a  few  gold  quartz  veins  in  the  Potter  ridge  district  and  elsewhere,  carrying  the  usual  sulphurets,  and 
being  inclosed  in  slates.  At  the  western  edge  of  the  county  is  the  famous  New  Idria  quicksilver  mine,  in  which 
cinnabar  is  accompanied  by  pyrite  and  bituminous  matter.  According  to  Mr.  Goodyear,  the  ore  does  not  occur  in 
a  vein,  at  least  of  the  typical  character,  but  in  irregular  bodies,  distributed  in  metamorphic  sandstone  and  shale. 


FBESNO. 
[Non.— Determinations  in  parentheses  are  giren  on  the  aaihority  of  the  experts.] 


^^J       — . 

Ore  and  gangne. 

WALUI. 

Character  of 

Mine. 

Xot. 

Hanging. 

deposit. 

BAH  CARLOS. 

Kew  Idria 

Cinnabar,  (pyrite,  chalcopyrite,  and  bitumen) 

(Gold.  snlDhnretii.  and  nnartz) ...»- ..^r--. 

Sandstone  and  shale 

(Slate) 

Sandstone  and  shale 

(Slate) 

Vein. 

POTTBB  BIDGB. 

Do. 

Jk  A  VOMV  ^HMMKVrt  fft.  M^nj   ••••••••••• 

HUMBOLDT  COUNTY. 


There  is  no  gold-quartz  mining  in  Humboldt,  and  the  placer  mines  are  not  extensive,  compared  with  those  of 
the  central  counties.  The  gravels  appear  to  represent  modern  river  bars  of  the  Klamath,  along  the  banks  of  which 
they  are  found,  in  some  cases,  however,  at  a  very  considerable  elevation  above  'the  present  stream.  As  in  Del 
Norte,  there  are  auriferous  beach  sands,  which  can  be  worked  with  profit  when  certain  combinations  of  wind  and 
waves  have  effected  a  preliminary  concentration  of  the  auriferous  material. 


INYO  COUNTY. 

The  most  important  mines  in  this  county  carry  argentiferous  lead  ores  with  calcareous  gangue.  They  occur 
either  in  limestone  or  in  limestone  associated  with  granite  and  schist.  The  deposits  are  chimneys,  or  bodies  of  an 
irregular  form,  such  as  lead  ores  frequently  assume  elsewhere.  Copper  ores,  associated  with  those  of  lead,  also 
occur.  Where  copper  is  the  principal  constituent  the  gangue  is  usually  siliceous.  The  copper  veins  occur  in 
limestone  or  In  granite,  or  on  the  contact  between  the  two.  The  lead  ores  are  galena,  cerussite,  anglesite,  and 
probably  lead  ocher,  accompanied  by  argentite  and  other  silver  minerals.  The  copper  ores  are  chalcopyrite, 
stromeyerite,  tetrahedrite,  bomite,  and  carbonates.  They  are  usually  argentiferous.  In  addition  to  the  gangue 
minerals  mentioned,  fluorite  is  found  in  the  Defiance  mine,  in  a  silver-lead  deposit  between  granite  and  limestone. 
There  are  also  gold-quartz  veins  in  granite  in  the  county,  and  some  small  gold  placers.  At  the  Lee  mine  argentite 
and  horn-silver  are  reported  as  occurring  in  limestone. 
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INYO. 
[KOTB.— Betermiiifttioiii  in  parentheMt  are  given  on  the  authority  of  the  ex]>ert8.] 


lUne. 


CSBBO  GOBDO. 


Ignacio  — 
Jefferson . . 
San  Folipe. 


Union  Conaolidatei. 


coeo. 


Defiance 


Josephine 

New  Coso  Company  (indnd- 
ing  Lucky  Jim  and  Christ- 
mas Gift). 

liariposa 

Pbcuiix 


KKABRABIW. 


Hemlook. 


LOOBOUT. 

ICodoe  Consolidated. 

BUM.     . 


Brown  Monster. 


Golden  Wreath 
Alabama , 


Lee 


Ore  and  gangne. 


(Milling  ore),  quarts 

Galena,  cerussite,  andanglesite 

Polybasite  and  copper  stains  and  quarts 


Galena  and  limonite 


Galena,  cerussite.  ohaloopyrite,  malachite,  fluorspar, 
oalcite,  and  pyrite. 


(Gold  quartz) 

Galena,  cerussite,  calcite,  and  (anglesite) 


(Gold,  auriferous  pyrite,  and  quarts) 
Cerussite  and  anglesite 


Cerussite,   micaceous  iron,  limonite,  (tetrahedrlte, 
eerargyrite,  and  argentlte),  quarts. 


Stromeverite,  (tetrahedrlte^  galena,  pyrite,  and  sine- 
Uenoe),  quarts. 


(Cerussite,  carrving  gold  and  silver,  with  arsenic  and 
antimony ;  oalcite,  mm  oxide,  and  manganese  min- 
erals.) 


(Cerussite,  galena,  bomite,  malachite,  pyrite,  and 
quarts.) 


WALU. 


Foot 


Hanging. 


(White  limestone) 
Marble 

....do 

f  ..do 

c  Granite,  porphyry  dik 


Schist  (white  limestone). 

Marble. 

do. 


ike*.l  •  •• 


.do 


(Granite) 


...do... 
Granite. 


(Grai^te).. 

Limestone  and  schist 


Granite*. 


(White  limestone) 


(Gold,  auriferous  pyrites,  and  quarts) 
(Gold  quarts) 


(Hom-aUTer,  argentlte,  and  quartsf 


(Blue  limestone) 


Granite.. 
(Granite) 


(Limestone) 


Siliceous  limestone 


(Granite) 

Limestone  (containing  bari- 
um). 


(Granite) 

Limestone  and  schist 


Granite*. 


(Blue  limestone) 


(Blue  limestone^. 


Granite.. 
(Granite) 


(Limestone) 


Chaiaoterof 
deposit. 


Vein. 


Vein. 

Do. 
Do. 

Do. 
Bedded  rein. 


Vein. 


Bedded  Ttin. 


Vein. 


Flat  Tein. 

Veint    also  small 


plaoer. 
Deposits. 


•  Examined  microscopically. 


KEBN  COUNTY. 


Eem  connty  lies  sontb  of  the  main  gold  belt ;  it  nevertheless  contains  some  gold-quartz  veins  in  its  northeastern 
portion,  in  the  Sierra  range,  as  well  as  some  shallow  placer  gravels. 

LAKE  COUNTY. 

The  only  important  mineral  deposits  of  Lake  county  are  those  of  quicksilver,  which  occur  at  a  number  of  points 
in  considerable  quantities,  accompanied  by  pyrite,  sulphur,  bituminous  matter,  and  quartz.  The  inclosing  rocks  are 
metamorphic.    The  deposits  are  associated  in  some. cases  with  basalt. 


LAKI-:. 
[NOTK.— Determinations  in  parentheses  are  gireuon  the  authority  of  the  czpertD.] 


Mine. 

Ore  and  gangue. 

1 

WALI^. 

1 

Cliaractor  of 

r 

Poot. 

1 

-    — 

Hanging. 
Metamorphic 

Sandstone  and  basalt 

deposit. 

1 

Great  Western 

Cinnabar,  pyrite,  bitumen,  and  quarts 

(Cinnabar,  natire  sulphur,  bitumen,  pyrite,  borax, 
alum,  and  quarts.) 

• 

1 

'   'M'Af  am Arphic  -  t  , »  t  -    ... 

..."  Vein. 

KAST  LAMM. 

Snlphur  Banks 

Saudbtone  and  basalt. . 

1 
Irregular  deposit. 

1 
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LASSEN  COUNTY. 

This  county  contains  gold-qnartz  mines.  The  veins  are  associated  with  rocks  which  are  in  part  metamorphic 
and  probably  also  in  part  emptive,  but  the  specimens  in  the  collection  are  so  decomposed  as  to  be  indeterminable. 
Enormons  quantities  of  lava  cover  much  ground  in  this  part  of  the  state  that  would  probably  otherwise  be 
remunerative. 

LASSES'. 
[KoT».^D«tennlnalimi«  in  pnoitliMat  ara  (lyeii  on  the  Mitiioiiity  of  the  exports.] 


Hlnei 


BATDBI  BILL. 


BnuhHill.... 
QoldenXegle. 


Ore  and  gangne. 


(Gold^qnarti 
do 


Jfbot. 


loideteiinineble . 
-..do , 


Hanging. 


IndetenninaiUe 
....do 


Ohaiaeterof 
dipoait. 


Vein. 
Do. 


LOS  ANGELES  COUNTY. 

There  is  some  silver  mining  in  this  county.  Antimonial  silver  ores  and  argentiferous  galena  occur  with  pyrite, 
copper  ores,  and  quartz  inclosed  between  wall  rocks  which  are  chiefly  sedimentary,  but  probably  in  part  eruptive. 
Asphalt,  petroleum,  and  coal,  as  well  as  salt,  are  also  found  in  the  county. 


[KoTS.— Detenninationa  in  paien 


/  LOS  ANGALE8. 


are  giren  on  the  aatbority  of  the  ezperta.] 


Mine. 

Ore  and  gangae. 

e 

WALU. 

Charaeterof 

Foot 

Hanging. 

deposit. 

BILVBllADO. 

BlneLiffht 

Qid^Dft.  write,  uid  avArtSr ...«. t -»..... 

Limestone  and  qnariaite — 
Qi^t^rtaite 

Shale. 
Probably  dioiite. 

y«in. 

T>nnlap 

Galena,  slnoldende,  pyrite^  (antimony  and  copper 
stains). 

do 

FhOmiXT  .  ,--»-, r,--TTr-T 

Probably  diorlle...... ...... 

MAKIPOSA  COUNTY. 

ff 

This  is  the  most  southerly  county  on  the  gold  belt,  and  contains  many  gold-quartz  veins  inclosed  in  slate. 
Argentite,  proustite,  and  (it  is  said)  silver  telluride  are  also  found.  The  southern  end  of  the  mother  lode  is  in  this 
county  on  the  famous  ^^ Mariposa  estate". 

HAEIPOSA. 
fNOTB.~DeterminatioDs  in  parentheses  are  given  on  the  aathority  of  the  experts.] 


Hine. 


ICABIF06A. 


Hiti. 


BBBASTAPOL. 


liodesta. 


Oro  and  gangne. 


(Free  gold,  galena,  copper  pyrite,  occasionally  gold; 
pyrite.  zmoblende  quartz,  tollaiide  ore.) 


Proustite,  argentite,  and  quarts,  (telluride  ore). 


Coe (Free gold  quarts). 


WALU. 


Foot 


Oiaphitio  aUte. 


Hangiif);. 


Qraphitio  date. 


(Slate). 


Charaeterof 
deposit 


Vein. 


Probably  TeliL 
Vein. 


NAPA  COUNTY. 


In  this  as  in  the  adjoining  county,  Lake,  the  principal  usefhl  mineral  found  is  cinnabar,  which  occurs  in  the 
usual  serpentinoid  and  arenaceous  metamorphic  strata.  The  Bedington  mine  is  one  of  the  most  important 
quicksilver  producers  in  the  state. 
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KAPA. 
[lfon.»I>6teniiiDatioiit  in  psNittheset  are  i^iTen  on  the  aatlioiity  of  the  experts.] 


ICne. 

Ore  and  gangne. 

• 

• 

WALLA. 

1 

Character  of 

Foot. 

Hanging. 

deposit. 

OAT  HILL.                   I 

IfMft  CoBfolldntfd  . . . . .  T  T  -  -  - 

ClnnalMr,  with  sandstone  and  day,  (bitaminons  mat- 
ter). 

Cinnabar,    metaoiiinabarite,     marcasite,    bitomen, 
qoarti,  (mispickel). 

Sandstone 

Sandstone 

Yein. 

fiedfaiffton ....«r.T..»*-- 

Rerpf^ntin© 

8ohist , ..r. 

Irregular  bodies. 

MONO  COUNTY. 

This  coanty  seems  to  contain  two  classes  of  deposits.  The  highly  dor6  silver,  or  low-grade  gold  of  Bodie,  is 
found  in  eruptive  rocks  of  as  yet  undetermined  character.  A  portion  of  the  gold  is  free,  but  a  large  part  of  it  is 
associated  with  complex  silver  sulphides,  accompanied  by  quartz  and  calcite  as  gangue  minerals.  The  other  districts 
are  granitic  and  carry  chalcopyrite,  copper  glance,  and  carbonates,  with  galena,  zincblende,  argentite,  and  other 
silver  minerals. 

MONO. 
[NoTB.— Detetminations  in  parentheses  are  given  on  the  authority  of  the  experts.] 


Mine. 


BLIKD  BPBDIQw 

Com«D0he 


Diana  and  Kerrioh. 


Modoo. 


BODB. 

Bechtel  ConaoUdated 
Bodie  Consolidated  .. 
Boston  Consolidated. 
Balwer 


MoClinton 

Noonday 

Oro 

Standard  Consolidated. 

Defiance 

Ooodshaw 

Jnpiter 

HomB. 


Maybell.... 
MayLondy. 


IXDIAH. 


Illinois. 
Tower.. 


Ore  and  gangne. 


Copper  glance,  chaloopTrite,  sincblende,  probably 
tetrahMrite,  ohrysooolla,  (partsite,  malachite,  clay, 
and  quartz). 

Copper  glance,  ohrysocolla,  copper  carbonates,  limo- 
nite  (partsite  and  malachite),  with  earthy  and  (de- 
oomposed  granitic  gangne). 

Copper  {dance,  chrysocoUa,  copper  carbonates,  (ga- 
lena and  hom-silver). 


(Oold  and  silver  beSing  qosrts) 

do 

(Gold  and  silver  bearing  iron-stained  quarts) 

((^uartzose  and  feldspathio  vein  matter  canying  gold 
and  silver.) 


(Gold  and  silver  bearing  quarts) 

do 

(Pyrargyrite  and  pronstite) 

(Grold  and  silver  bearing  quarts) 

(Gold,  silver,  quartz,  ond  feldspathic  matter) . 

(Auiiferous  quarts) 

(Argentiferous  gold  quarts) 


WALLS. 


Foot 


Granite 


...do. 


(Porphyry) 


(Birdseye  porphyry). 


(Porphyry) 

...do 

Indeterminable  (volcanic) . 

(Porphyry) 

(Volcanic) 


(Grold,  silver,  iron  pyrite,  galena,  and  quarts) . 
, do 


(Quartz-porphyry  (f ) . 
Granite 


Tetrahedrite,  zincblende,  and  quarts 

Galena,  zincblende,  native  silver,  tetrahedrite,  (pyrar- 
gyrite, pyrite,  and  quartz). 


(Granite  and  porphyry). 
do 


Hanging. 


Granite 


.do 


(Porphyry) , 


(Birdseye  porphyry) . 


(Porphyry) . 
...do 


(Porphyry) . 
(Voloanic).. 


Quartz-porphyry  f 
Granite 


(Granite  and  porphyry). 
...do 


Character  of 
deposit. 


Vein. 
Do, 


Vein. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Vein. 
Do. 


Vein. 
Do. 


NEVADA  COUNTY. 

Nevada  has  always  been  one  of  the  most  productive  counties  in  the  state,  both  the  quartz  and  the  placer 
mines  yielding  very  large  amounts.  The  quartz  mines  are  for  the  most  part  in  the  slates  characteristic  of  the  main 
gold  belt,  but  some  of  them  are  in  granite,  and  some  of  them  are  on  the  contact  between  granite  and  slate.  The 
gold  is  accompanied  by  iron  and  copper  pyrites,  mispickel,  galena,  and  zincblende.  As  elsewhere  in  the  gold  belt, 
the  proportion  of  silver  is  extremely  small,  even  by  weight.  Though  the  larger  part  of  the  gold  is  free,  the  sulphorets 
are  ordinarily  much  richer  than  the  qi^artz  taken  as  a  whole,  and  it  usually  pays  to  concentrate  them  and  subject 
them  to  the  Plattner  chloridation  process.  The  placer  deposits  are  in  part  covered  by  volcanic  rocks,  chiefly  basalt. 
The  cap  over  a  large  area,  however,  is  not  so  deep  as  to  prevent  the  gravel  from  being  worked,  as  it  does  to  a 
considerable  extent  in  the  counties  further  north,  while  the  amount  of  volcanic  material  has  been  sufficient  to  protect 
the  gravel  firom  extensive  erosion.  One  of  the  great  Tertiary  rivers  flowed  through  this  county  in  a  southwesterly 
direction  and  gave  rise  to  the  large  gravel  accumulations. 
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MBVADA. 
[Kon.— DetonninatloiM  in  paieatheaas  are  gtven  on  tho  MitboTit7  of  the  expert*.] 


lOne. 

Ore  and  gaague. 

WALLS. 

Charaeter  of 

Foot 

Hanging. 

deposit. 

ORAfiS  VALLXT. 
Tfl*Tio 

Free  gold,  galena,  iron  and  oopper  pyrites,  and  some- 
times sinoUende,  qnarts. 

pyritc). 

(Gold),  pyrite,  (sineblende,  galena,  iron,  and  copper 
pyrite),  qnarts. 

Pyrite  and  qnarts. 

(Gold),  pyrite,  (galena,   oopper,  and  iron  pyrite), 
quarts. 

(Grold,  iron,  and  oopper  pyrite,  galena,  slnoblende,  and 
qnarts.) 

• 

Magnesian      metamorphio 
rook. 

Slate 

Magnesian      metamorphio 
rook. 

Slate 

Vein. 

New  York 

Do. 

Booky  Bar 

liTetaxnomhin 

• 

"If  Af AmArnlilc , 

Do. 

NiVADA  cnr. 
Herrifield 

6ranite...ir.  T.r.....w....r 

Oranfte .....r.rT  .. 

ICnrohie , 

Vein. 

Provlctoiico  ••••••••■•.•••»... 

Slate 

do 

Do. 

PLACBB  COUNTY. 


Placer  lies  (directly  across  the  gold  belt,  and  is  one  of  the  principal  producing  counties.  The  gold-quartz  veins 
occur  for  most  part  in  slates,  though  some  are  found  in  granite,  and  they  present  the  usual  association  of  sulphurets. 
The  auriferous  gravels  have  been  sufficiently  protected  by  volcanic  material  to  escape  radical  erosion  without  being 
so  deeply  covered  as  to  be  inaccessible.    Iron-ore  deposits  are  abundant. 


PLACER. 
[NOTS.— Determinations  in  parentheses  are  given  on  authority  of  the  experts.] 


Mine. 

Ore  and  gangne. 

WALLS. 

a., — 

Character  of 

Foot 

Hanging. 

deposit. 

OOLVAX. 

Bising  Sun 

(Gold  quarts) .. 

(Granite) 

/aranitA) 

Vein. 

PLUMAS  COUNTY. 

The  gold  belt  in  the  latitude  of  Plumas  county  is  not  so  sharply  defined  as  further  south.  Deposits  of  the 
precious  metal,  however,  are  abundant,  both  as  veins  and  in  gravel.  The  association  of  sulphurets  accompanying 
the  gold  is  the  same  as  in  Nevada  county.  The  wall  rocks  are  either  slates  and  other  metamorphio  rocks  or  granite 
or  both.  The  slates  are  sometimes  so  intersected  by  auriferous  quartz  as  to  give  the  veins  a  reticulated  character. 
Although  the  production  of  the  placer  mines  is  considerable,  a  large  part  of  the  gravel  is  supposed  to  be  inaccessible 
through  the  presence  of  heavy  overlying  sheets  of  basalt. 

PLUMAS. 
[NOTB.— Determinations  in  parentheses  are  given  on  the  anthority  of  the  experts.] 


Mkie. 

Ore  and  gangne. 

WALLS. 

Character  of 

Foot 

Hanging. 

deposit. 

CHRBOKKR. 
Plnmaa  Eureka .............. 

(Gold),  iron  and  oopper  pyrites,  galena,  quarts 

(Gold) ,  slate  and  ouartz 

MetfOmorphio  diorite  * 

Slate 

Metamorphio  diorite  * 

Slate..*    

Vein. 

GEXSSEE  VALLKY. 

C^encBce  ............... ...... 

Keticulated  vein. 

INDIAN  VALLEY. 

Gold  Striue 

1 

(Gold  generally  free  from  sulphurets),  quarts 

(Gold,  nvrite).  Quarts 

(Slate) 

OnurfzltA 

Vein. 

Green  Mountain 

(Decomposed  granite) 

(Granite) 

(Decomposed  granite) 

(Slate) 

Do. 

Monitor 

Gold,  quarts 

Do. 

(Quartrr),  pyrite  and  mispickel -  r 

Slate 

Slate : 

Do. 

SENECA. 

Saveroool 

• 

(Clav  slate) 

(Clav  slate) 

Vein. 

Bnnnvside  Gmvel 

(Auriferous sravels) 

Rasalt  nan 

Plaoer. 

*  Examined  miorosoopioally 
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SACRAMENTO  COUNTY. 

The  deposits  of  Sacramento  county  are  mainly  gravels,  atid  are  confined  to  its  eastern  and  northern  bordersi 
where  it  ac^oins  Placer,  El  Dorado,  and  Amador.  These  gravels  are  in  fact  the  western  extremities  of  the  extensive 
fields  occurring  in  the  more  eastern  counties.  A  larger  product  is  usually  accredited  to  the  county  than  jt 
actually  yields,  much  bullion  being  shipped  within  its  borders  which  is  produced  elsewhere.  This  is  a  consequence 
of  the  commercial  importance  of  several  towns  of  the  county,  among  which  is  the  capital  of  ttie  state. 

SAN  BERNARDINO  COUNTY. 

There  are  veins  in  granite  in  this  county  which  carry  gold,  copper,  silver,  and  lead.  There  are  also  copper 
veins  in  limestone.  Tin  ore  deposits  are  found  at  Temescal,  where*  the  ore  is  of  an  unusual  character,  but  these 
are  not  now  worlled.    Platinum  sand  is  said  to  occur. 


SAN  BERNABDINO. 
[KOTC— DetenniiiationB  in  paxentlieaes  are  given  on  the  anthority  of  the  experts.] 

Mine. 

Ore  and  gangae. 

WALLB. 

Character  of 

«                   Ma. 

Foot. 

Hanging. 

<* 

deposit. 

OLkUL 
AIW 

f  Anrfnttiferona).  atromeTerlte. 

Limestooe 

Limestone.  ....^....t.r 

Vein. 

TTMWHh 

(limeatone). 

(Argentiferoiis),   strameyerlte,    copper  carbop«tea, 
(limeatone). 

(SilTer  ore),  limonite.  and  anarts 

Limestone,  prohahly  dolo- 
mitie. 

....do 

Limestone,   prohably  ddlo- 
mitic 

da 
(Granite) 

Do. 

■■■'■■■*■"■■•'"•  i  •■■■  •■  .•••«••• 

linle  nollook 

DBT  LAn. 
DeMct  Chief. 

(Granite) 

Vein. 

Orifleinine 

Kree mid. limonite.  Mid onarts 

ProbaUy  vein. 

r 

Vein 

■ILVSS  MOWtAEM, 

(Gold),  stromeyerite,  malachite,  lead,  and  qnarti 

Casaiteiite  and  qnarta. 

Granitic  or  dioritic  sand,  aaid  to  carry  platinnm. 

(Granite) 

(Granite)          ..-,„,-, 

SAV  jAcnrio. 

SAN  DIEGO  COUNTY. 

There  are  some  gold-quartz  veins  in  San  Diego  occurring  in  metamorphic  rocks  and  granite, 
one  of  the  resources  of  this  county. 

SAN  DIEGO. 
[NoTS.»Determinations  in  parentheses  are  giren  on  the  authority  of  the  eoEperts.] 


Salt  also  forms 


Iffner 

Oreandgangne. 

WALLS. 

Character  oC 

Foot 

deposit 

Odd,  anlphnxets,  and  quarts • 

Slate 

Bute .., . 

HabbMd 

Vein. 

rDnoATB. 
Odd  State .' 

(Gdd.  ooDperand  silrer  tn  traces),  auarts 

(Granite  and  slate) 

(Granite  and  slate) 

Do. 

OABOO  MIOBAOBO. 

Madre,    Padra   and  Oargo 
ICnonaoiio  niinea. 

(Tteemid).  cnuurts 

Ifetamomhic 

M etamomhie 

Da 

SAN  LUIS  OBISPO  COUNTY. 

There  are  several  occurrences  of  cinnabar  in  metamorphic  rocks,  which  api>ear  to  be  similar  to  the  more  northern 
deposits  of  this  ore.    Ohromic  iron  is  found  in  considerable  quantities. 


SAN  LUIS  OBISPO. 


Mine. 


SAV  LuiB  OBnra 


VIortt  Iran... 
I^ondoB  Iran*. 


Orasndgangne. 


Ohromic  iron. 
do 


CinnalMr,  sni^hnr. 
OimwbTi 


WALLA. 


Foot 


Handnc. 


Angitic  porphyry. 
Metamorphic  * 


Sandatone. 


Augitio  porphyry. 
Metamorphic* 


(Shale). 


Character  of 
deposit 


ImpregnaUoB. 


*  lOdOscopteally  examined . 
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SANTA  BARBARA  COUNTY. 


'So  imi)ortant  deposits,  except  of  bitamens,  are  fonnd  in  this  county. 


SANTA  BARBARA. 
[Ifon.— Detenninatioiii  in  pttrsntheMt  are  giren  on  the  enthoritj  of  the  ezperti.] 


• 

mne. 

Ore  and  gugne. 

WALLS. 

OhMMitarof 

Vwfi. 

• 

depoeit* 

AAFTA  VAItlKAIU. 

• 

f OfniiAWr.  ehrome  iron) ...... ....**....-r*..,.....,r-^- 

(Sfffpeutlne)  ...wtttttti- 

Lm  PrifltM.    X 

Impregnation. 

SANTA  CLARA  COUNTY. 


The  chief  mineral  resources  of  this  county  are  the  cinnabar  deposits  of  the  New  Almaden  and  Ouadalniie 
mines.    They  form  irregular  deposits,  in  many  cases  connected  by  veinlets  of  ore.    The  cinnabar  is  accom] 
by  pyrite,  csdcite,  magnesite,  and  bitumen.    Dolomitic  limestone,  shale,  and  serpentine  are  the  inclosing  rocks. 


SANTA  CLARA. 


Kine. 

Ore  and  gangae. 

WALU. 

Chaneftar  «f 

Voot 

Hanging. 

deposit. 

Wirar  AlmsilMn     . 

Cinnabar,  mercnry,  bitumen,  oaloite,  magneeite,  and 
pyrite. 

Clxmabar  (and  calo^ar), bitomen,  magneaite,  qoarti  . 

and  dolomite. 
Serpentine 

Yein. 

OnadalniM. .....T......r  ...t.t 

Seraentine. .....rr.-...-.... 

Do. 

SHASTA  COUNTY. 

There  are  veins  in  the  schists  and  granites  of  this  county  which  carry  silver  ores  and  gold  associated  with  iron 
and  copper  pyrite,  galena,  and  zincblende.  A  very  remarkable  occurrence  is  that  of  the  Mad  Ox  mine,  where 
native  gold  is  found  in  calcite.  The  deposit  is  reported  as  a  2^-foot'vein.  The  foot  wall  is  schist  and  the  hanging 
wall  a  siliceous  limestone.  Quartz  and  pyrite  also  occur  in  this  vein  as  gaugue  minerals.  Shasta  contains  some 
gold-placer  mines. 

SHASTA. 
[NoTB. — Determinationa  in  parentheses  are  given  on  the  authority  of  the  experts.] 


Mine. 


Ore  and  gangne. 


IBOH  MOUMTADf. 

Loot  Confldenee 


HBAB  100. 

Dry  Creek,  or  Hardsorabble 

PITTBBUBOH. 

Potter  liining  Co 

SOUTH  FOBK. 

Chicago 

WRUKTCBUX. 

Mad  Ox 


(Silver  and  gold.)  The  silver  is  probably  present  as 
chloride,  limonite,  copper,  pyrite,  marcaate  (argen- 
tite ;  the  pyrite  is  rich),  qoartz. 


(Gold) 


WALLS. 


IPoot 


Sohist 


Hanging. 


Character  of 
deposit* 


Sohist 


Slate  bed-rook *. A 


Copper    oxide,    sulphide  and   carbonate,  limonite, 
pyrite,  (aUveranasincblende). 

Oalena,  pyrite,  quarts,  (chaloopyrite,  antimony,  ruby 
ailver,  native  silver,  gold,  and  sincblende). 

Native  sold  in  calcite,  limonite,  quartz,  pyrite,  (sul* 
phniets  and  talcose  schist). 


Slate  (porphyry  and  slate) . . 


(Granite) 


Schist 


Vein. 


Slate  (porphyry  and  date). 


(Granite) 


Siliceous  limestone 


Vein. 


Da 


SIERRA  COUNTY. 

Sierra  county  lies  between  Nevada  and  Plumas,  and  shares  the  geological  character  of  those  counties.  Bot& 
its  placer  and  quartz  mines  produce  largely,  bat  present  no  characteristics  not  shared  by  those  of  the  adjoining 
I^gions. 
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SISKIYOU  COUNTY. 

Siskiyou  county  contains  gold-quartz  veins  occurring  in  metamorphio  rocks  and  accompanied  by  pyritCi 
mispickel,  etc.  Greenstone  is  reported  as  the  hanging  wall  of  the  Black  Bear  and  the  Klamath,  but  no 
specimens  of  this  rock  have  been  received,  and  it  is  therefore  impossible  to  pronounce  with  certainty  as  to  its 
character.  The  principal  product  of  the  county,  however,  is  derived  from  the  placers,  many  of  which  are  worked 
as  drift  mines. 

SlSKiyOXT. 
[NOTC— DetenninAtions  in  paroiihMM  ara  glTon  on  the  aaUiority  of  tho  oaEperta.  ] 


Mine. 


IHDL4HUUUL 

BftyCity 


C<^yote  Gnlflh. . 
WiOinne  Drift 

If  ADAMS 


CarroU  Drift. 
Dnncen  Ci 

HudeenbUe 

HiyoaOnkh 

LJiKwIn,  Hart^  *  Hieniy. 

OakGroT^ 

Siwaah 


OBOfUOi 

John  Yooag 


yovt  Goff  Greek 


PeDet  and  Tmitt 

aouTH  rOBK  SALIKn. 


■  BAB. 


Ore  and  gangoe. 


(Auritowma  gravel). 


.do 
.do 


(Aniiftvoos  gi»Tel|. 

...do t. 

...do 

...do .... 

...do 

....do 

...do 


( Amfteooa  grsret) . 


Gold,  limonite,  and  qnarti. 


( Anriftiooa  giaTel) . 
...do 


( Aorifteoas  grarel) . 


(Gold,  adeplekel,  and  qnazta). 


.^  (Gold,  pyrite^  and  qoarts) 


WALLS. 


Foot 


ArgiUaoeoaa  limeetooe  bed- 
rock. 

lietamorphiebed-fook 


.do 


Slate  bed-roek . 

do 

do 

Shale  bed-roek. 

do 

do 

do 


Slate  bed-roek 


Breoelated     metamorphJe 
rock. 


Sehiat  bed-roek. 
do 


Schiet  bed-rock. 


Hanging. 


I 


(SiUeeoas  lUte  and  quarts-  .  (Greenatone) 
ite). 


(SiUceona  elate) (Oreenetone) 


OharMterof 
depodt 


Placer. 

Do. 
Do. 


Placer. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Placer. 

Vein. 


Do. 


Da 


Vein. 


Dei 


STASmLAVH  COUNTY. 


This  county  lies  to  the  southwest  of  Tuolumne  and  Calaveras.  The  mining  interests  are  not  large,  and  consist 
principally  of  placer  deposits  in  its  northeastern  portion,  near  the  boundaries  of  the  counticH  just  mentioned.  The 
gifivels  of  Stanislaus  form  an  extension  of  those  of  the  adjoining  counties. 


SONOMA  COUNTY. 


The  only  ores  found  are  thoee  of  quicksilver,  the  chief  mine  being  the  Oreat  Eastern.  As  usual,  the  ore  is 
associated  with  pyrite  and  bitumen,  the  accompanying  rocks  being  sandstone,  limestone,  and  a  rock  so  faigbly 
metamorphosed  as  to  resemble  basalt  until  seen  under  the  microscope. 


SONOMA. 

are  giren  on  the 


aathcrlty  or  the  esyevte.] 


Ore 


« 


(PJiitrt 


▼ete. 
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TBIKTIT  COUNTY. 

■ 

Thoagh  gold-qnartz  veins  occur,  placers  form. the  principal  deposits  of  the  coonty.  The  bed-rock  in  all  the 
cases  report^  is  sedimentary,  and  is  osnally  slate.  The  Johnson  mine  shows  beantifiil  occurrences  of  radial 
marcasite. 

TBIKITY. 
[Kan.— DetorminAtkms  In  paraithesM  ue  ghnen  on  the  anthoritj  of  the  experts.] 


Mine. 


CAtOVCBBBK. 


DOUOLAB  CITT. 

Smith's  Flat 

nrDIAN  CBBIK. 

t 

Johnson 

BBD  HILL. 


Mammoth 

Center  Placer. 

Chapman 

Lewiston 

Trinity 

Weaver  Basin 
Wiltshire 


CIHKABAB. 


AAoona. 


Oieandgangne. 


(Anrifanms  gravel) . 

( Anxiferoos  gravel) . 

(Anriferons  grav^ . 

( Anriferons  gravel) . 

...do 

...do 

...do 

...do 

...do 

...do 


Cinnabar  and  qnarts 


WALLS. 


VooL 


Schist  bed-rook. 


Slate. 


Slate. 


Slate 

Sedimentary. 

Slate 

...do 

....do 

Slate 


Serpentine. 


'^mng^ng. 


OhMnakerot 
deposit. 


Placer. 

Plaoer. 

Plaoer. 

Plaoer. 
Do. 
Do. 
Do. 
Do. 
Da 
Da 


TUOLUMNE  COUNTY. 

Tuolnmne  county  lies  across  the  main  gold  belt.  Though  placer  deposits  occur,  the  mineral  wealth  of  this 
county  is  chiefly  in  the  form  of  gold-quartz  veins,  which  are  found  both  in  the  slates  and  the  granite.  The  minerals 
accompanying  the  gold  appear  to  be  indei>endent  of  this  difference  in  the  character  of  the  wall-rocks,  and  present 
the  usual  association  of  quartz  with  iron  and  copper  pyrites,  galena,  etc.  The  mother  lode  runs  entirely  across  this 
county. 

TUOLUMNE. 
[Nora.— Determinationa  in  parentheses  are  given  on  the  anthority  of  the  experts.] 


Mfn^ 

Oreandgangne. 

WALLS. 

Charaoterof 

Foot 

Hangings 

deposit. 

ooHvmnroB. 
Conildence rrT^r^Tr 

(Gold,  salena.  vvrfta  and  onarts) 

(Granite) 

(Granite) 

Vein. 

JAMB8T0WH. 

Harris  ft  HesUp  . . .  r 

(Goldanarta) 

(Slate) 

(Slate) 

Vein. 

SOKORA. 

GeldenOate 

(Gold,   galena,    ohaloopyrite,   pyrite,   caldte,   and 
quarts.) 

(Gkild.  ffalena,  Dvrito,'and  onarti) 

(Slate) 

(Slate) 

Vein. 

BOULABTVILLB. 
80fn1a1>V T ,.  r ........ . 

(Granite) 

(Granite) 

Vein. 

VENTURA  COUNTY. 

Bitumens  yielding  oil  and  sulphur  deposits  are  found  in  Ventura. 

YUBA  COUNTY. 

Though  there  are  quartz  veins  in  this  county,  the  principal  deposits  are  placers,  which,  though  they  were  among 
the  first  worked  in  the  state,  still  yield  largely.    Comparatively  little  of  the  gravel  is  covered  by  lava. 


OTHER  COUNTIES. 


Alpine,  Colusa,  Mendocino,  Merced,  Tehama,  and  Tulare  counties  all  produce  precious  metals,  though  not  in 
large  quantities,  and  very  little  is  known  of  the  details  of  th^  occurrence,  but  there  is  nothing  to  lead  to  the 
supposition  that  the  character  of  the  deposits  differs  essentially  from  that  of  the  quartz  veins  and  placers  of  the 
letter  known  regions  adjoining  them. 
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GEOLOGICAL  SKETCH  OP  OREGON  AND  WASHINGTON  TBRRITOEY. 

The  topography  of  Oregon  and  Washington  territory  bears  a  general  resemblance  to  that  of  California.  Near 
the  coast  are  low  ranges,  separating  from  the  sea  a  long  valley,  to  the  east  of  which  rise  important  chains.  The 
mean  rainfalL  in  the  western  portions  of  this  region  is  very  great,  and  mnch  conntry  is  covered  by  dense  forests. 
To  the  east  ^  the  great  ranges  the  climate  and  physical  character  of  these  two  political  divisions  are  similar  to 
those  of  the  adjoining  territory  of  Idaho.  Both  Washington  territory  and  Oregon  produce  coal  in  important 
qnantities,  but  the  precioius-metal  production  of  the  more  northern  area  is  very  small,  while  Oregon  yields  above  a 
million  a  year  in  gold.  ^ 

Extremely  little  is  known  of  the  geology  of  these  areas,  which  have  been  examined  almost  exclusively  with 
reference  to  their  bearing  on  doubtful  points  in  the  geology  of  regions  to  the  south  and  southeast.  Mr.  King,  in  his 
Systematic  Oeology^  gives  the  main  facts  known  on  the  subject  ]  and  some  information  regarding  it  is  to  be  found 
in  the  Pacific  railroad  reports  and  in  the  American  Journal  of  Science, 

As  has  been  mentioned,  the  Sierra  Nevada  mountains  were  formed  during  a  great  post*  Jurassic  upheaval.  The 
Cascade  range,  however,  is  more  recent,  although  from  a  topographical  point  of  view  it  might  be  regarded  as  a 
continuation  of  the  great  Sierra.  The  real  northern  representative  of  the  Sierra  is  the  Blue  Mountain  range  of  eastern 
Oregon,  for  both  are  due  to  the  same  orographical  cause.  The  coast  of  the  Pacific  ocean  of  the  Cretaceous  period, 
therefore,  bent  eastward  to  the  north  of  California,  and  followed  the  Blue  Mountain  range  northward.  The  Blue 
mountains  are  composed,  like  the  Sierra,  of  granite  and  metamorphic  strata,  and  in  the  latter  Mr.  King  found 
Triassic  fossils.  It  is  probable  that  nearly  or  quite  all  of  the  metamorphic  rocks  of  Oregon  east  of  the  Blue  range 
are  Triassic  or  Jurassic.  The  Cascade  range  contains  marine  upx>er-Cretaceous  beds,  (a)  but  so  far  as  is  known  none 
of  later  date,  and  it  was  probably  raised  above  water-level  at  the  close  of  the  Cretaceoas.  It  was  certainly  uplifted 
before  the  Miocene,  for  during  this  epoch  a  freshwater  lake  occupied  the  interval  between  it  and  the  Blue  mountains. 
West  of  the  Cascade  range,  and  near  the  coast  on  the  other  hand,  Cretaceous  and  Tertiary  strata  predominate  both 
in  Washington  territory  and  in  Oregon,  and  it  is  probable  that  the  coast  ranges  of  Washington  and  Oregon,  like 
those  of  California,  were  elevated  chiefly  by  a  post- Miocene  disturbance. 

Throughout  the  Miocene  immense  volumes  of  lava  reached  the  surface  in  Oregon  and  Washington  territory, 
and  the  area  occupied  by  it  perhaps  forms  the  largest  lava  field  in  the  world.  It  spared  an  irregular  belt  along  the 
coast  and  failed  to  cover  the  northeastern  comer  of  Washington  and  part  of  eastern  Oregon,  but  buried  the  rest  of 
the  country,  in  part  to  a  great  depth. 

Besides  grauite,  the  principal  massive  rock  of  Oregon  and  Washington  is  basalt,  but  andesites  also  occur  in 
great  quantities.  The  bed-rock  of  the  Wickaiser  mine,  Ochoco  district,  Wasco  county,  Oregon,  is  shown  by  a  slide 
in  the  census  collection  to  be  diorite,  proving  at  least  that  earlier  eruptive  rocks  are  not  entirely  absent.  The  ore 
deposits  are  chiefly  veins  in  granite  or  metamorphic  strata,  and  do  not  appear  to  be  associated  with  volcanic  rocks. 

Much  the  most  important  mining  region  of  Oregon  is  Baker  county,  which  lies  in  the  southeastern  corner  of  the 
state  and  adjoins  Idaho.  The  gold  veins  of  this  region  are  in  granite  and  metamorphic  slates  in  and  near  the  Blue 
mountains,  and  may  thus  be  considered  as  occurring  on  a  continuation  of  the  gold  belt  of  California.  They  are 
aooompanied  by  auriferous  gravels,  which  are  of  much  local  importance,  though  of  greatly  inferior  volume  to  those 
of  California  and  Idaho.  The  same  arguments  which  are  held  to  prove  the  Tertiary  age  of  the  gravels  of  California 
would  probably  apply  to  these  also,  but  detailed  information  bearing  upon  the  point  is  not  available.  Trias- Jura 
strata  are  also  exposed  in  the  Cascade  range  at  a  few  points  where  the  overlying  material  has  been  removed  by 
erosion,  and  a  little  gold  quartz  and  gravel  have  been  discovered  in  such  localities  ]  for  example,  in  Lewis  county. 

In  the  northern  part  of  California,  as  has  been  mentioned,  the  gold-bearing  rocks  have  a  wide  distribution,  and 
are  not  confined  to  a  comparatively  narrow  belt,  as  they  are  in  the  middle  of  the  state.  Similarly  the  gold  mines  of 
Josephine  and  Jackson  counties,  which  adjoin  California  and  lie  to  the  west  of  the  Cascades,  do  not  seem  to  bear 
a  direct  relation  to  the  main  ranges ;  but  it  is  noteworthy  that  this  region  of  scattered  deposits  in  the  two  states  is 
also  that  in  which  the  Sierra  and  the  Coast  ranges  meet,  and  are  so  entangled  that  as  yet  no  one  has  succeeded  in 
discriminating  the  two  systems.  The  geological  relations  of  the  Skagit  mines,  in  Washington  territory,  on  the 
upper  waters  of  the  Skagit  river,  are  not  known  further  than  that  the  gold  is  found  in  the  bed  of  the  present  streams 
and  that  the  surrounding  country  is  mainly  granitic.  Auriferous  sands  are  found  on  the  southern  coast  of  Oregon, 
as  in  northern  California,  and  are  worked  as  wind  and  tide  permit. 

Coal-beds  are  frequent  in  the  belt  of  country  west  of  the  Cascade  range.  Of  these  the  most  important  are  found 
at  Coos  bay,  in  Oregon,  and  at  Bellingham  bay,  in  Washington  territory.  The  age  of  the  Bellingham  bay  seams  is 
^nown  to  be  the  same  as  that  of  the  Monte  Diablo  coal  or  Upper  Cretaceous,  and  those  of  Coos  bay  are  probably 
also  of  this  period.  Iron  ore  is  abundant,  and  has  been  smelted  to  a  small  extent,  but  undejr  the  disadvantage  of 
high  rates  for  labor.  Quicksilver  is  found  at  the  New  Idrian  cinnabar  mine,  Douglas  county.  Its  occurrence  seems 
to  be  similar  to  that  of  the  California  mines,  aad  it  represents  the  northern  end  of  the  series  of  deposits,  the  southern 
eoctremity  of  which  is  in  San  Luis  Obispo  eounty,  California.  It  would  be  incorrect,  however,  to  characterise  this 
entile  aerieU  as  a  '^  belt",  for  toward  the  north  the  known  occurrences  are  at  long  intervals. 

a  These  are  of  the  T^on  group,  and  may  prove  to  be  Eooene. 
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Whatcom  and  Yakima  connties  are  the  only  ones  in  Washington  territory  from  Fhich  gold  mines  are  reported, 

though  small  quantities  of  gold  are  also  obtained  from  the  sands  of  the  Columbia  river,  while  King  and  Thurston 

counties  produce  coal.    Oregon,  Baker,  Grant,  Wasco,  Douglas,  Josephine,  Jackson,  and  Umatilla  counties  are 

reported  as  containing  gold  mines.    Coos  yields  auriferous  beach  sands  and  coal,  Clackamas  iron,  and  Douglas 

cinnabar.  1^ 

OREGOK  9 

BAKEB  COUNTY. 
[Kan.— Detenniiuitions  in  paraitliMM  ai«  gXTVu  on  the  aathoxlty  of  tlio  exports.  ] 


OoldBldge 

COHHIB  CB»BE. 

Conner  Creek 

WASBIB  OULCH. 

nmclsGhilch 

POCAHOHTAB. 

Bailey 

Lew.  Cooper  St  Co.... 

Salmon  Creek 

Tom  Payne 

Sn  YALUKT. 

PowenftCo 

ByeTaUey 

BHASXA. 

Iffanadns 

KLYER  OBMMK, 

Califonla 

WILXX>W  CB»BE. 


BoaweU 
Yirtoe.. 


Ore  and  gangne. 


Qoarta,  gold,  and  pyrite. 


Qoarta,  limonite,  (gold  and  tulphoreta) . 


(Anriftvons  grayel). 


(AnriiiDroiLi  gravel) 

...do 

...do 

Quarts,  gold,  (and  iron  and  oopper  pyrite) . 


(Anriferona  gravel) 

Qoarts,  itromererite,  oopper  carbonates,  (antimonide 
of  silyer  and  iron  pyrite). 


( AnrifeKoas  gravel) . 


(^arts,  miaplckel,  pyrite,  (stephanite,  gold  aod  silver 
bearing  pyrite). 


(▲nriferoos  gravel) 

Quarts,  gold,  (iron  and  oopper  pyrite) 


WALLS. 


Jf9Qlt. 


Granite. 


Slate,  basalt  dike*. 


Oranite. 


Granite 

Argillaoeoos  sandstone 

Granite 

Slate 


Sandstone. 
Granite... 


Gneiss 


(Unknown) 


Slate 
Shale 


Hanging. 


Granite 


Slate,  basalt  dike*. 


Slate. 


Granite 


Granite 


Shale 


Character  of 
depoaii. 


T«n. 

Da 

Plaosr. 

Da 
Da 
Da 
Tein. 

Placer. 
Tein. 

Placer. 

Vein. 


Placer. 
Vein. 


*  Examined  microecopioally. 
COOS  COUNTY. 


DOUGLAS  COUNTY. 


New  Idrian. 


Oin&abar,  limonite,  (feldspar,  manganese  oxide) . 


Sandstone 


Vein. 


GBANT  COUNTY. 


ELK  CBSBK. 


Deep  Creek. 
Elk  Creek... 


OBAinTB. 


Bafblo 

Bame&Lnoas — 
Klopp  &  Johnson. 
Monnmental 


Trail  oreek 


( Anriferons  gravel) . 
...do 


Galena,  pyrite,  qnarts,  (stephanite  and  mispickel)  — 
(Aoriferoos  gravel) 


.do 


Tetrahedrite.  polvbasite,  ohaloopyrite,  pyrite,  quartz, 
(mispiokei  ana  sincblende). 

(Anriferons  gravel) 


Slate. 


Qoartsite 
Shale  .... 
....do.... 
Granite.. 


Granite 


SUte. 


Granite 


Placer. 
Da 


Vein. 
Placer. 
Da 
Vein. 

Placer. 


JACKSON  COUNTY. 


APPLIOATS. 

Chapel&Co 

Grand  Applegate  — 

uxioirrown. 

Gin  Lin 

BTBBLOrO. 

Starting 


(Anriferons  gravel) . 
...do 


(Aoriferons  gravel) . 


(Anriferons  gravel) . 


SUte. 
...do 


Slate. 


Slate. 


Placer. 
Da 


Placer. 


Placer. 
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J08BPHIKB  COTTirTY. 


Ifino. 

OBAVB  CRl^^P 

HtaMwBeer 

SifirPfaie 

OOBOOO. 

Wlekiiaflr&Co... 


Ore  and  gaagae. 


(▲nriferons  gnvel) . 


GktouK  nrrito,  ohaloopyrito,  and  qnarts. 


WALLS. 


JPOOta 


SUto. 


Hanging. 


Character  of 
depMit. 


Flaoer. 


WASCO  COUNTY. 


(▲nziferooa  graTol). 


Dlorite*. 


Flaoer. 


*  Sxamined  mloroaoopioally. 

WASHINGTON. 


[Kan.— DetorminAtlooa  in  paientheaee  aro  given  on  tke  anthority  of  the  expert] 


Qniirti,  (gold),  and  pyrite. 


(▲nriferooa  grarel). 


Hetamorphic 


Sandstone  (and  alate) 


Xetamoiphio 


Tein. 


Flaoer. 


GEOLOGICAL  SKETCH  OF  NEVADA. 

That  portion  of  the  wMe  area  included  between  the  Sierra  Nevada  and  the  Wahsatch  range,  the  drainage  of 
which  does  not  find  its  way  to  the  sea,  was  called  the  Great  Basin  by  Fr6mont.  The  name  has  passed  into  general 
nse,  bat  with  a  somewhat  extended  signification,  and,  as  commonly  employed,  includes  to  the  south  the  desert 
region  lying  between  the  southern  California  ranges  and  the  Colorado  plateau,  and  to  the  north  so  much  of  Oregon 
as  lies  east  of  the  Blue  Mountain  range  and  a  somewhat  indefinite  portion  of  Idaho.  The^tate  of  Nevada,  with 
the  western  half  of  Utah,  constitutes  the  larger  and  more  important  part  of  the  Great  Basin. 

Leaving  the  mountains  out  of  consideration,  the  basin  n^ft  be  considered  as  a  high  plain  with  an  average 
elevation  of  perhaps  4,500  feet;  but  the  central  portion  is  highCT  than  the  edges,  the  belt  of  country  next  west  of 
the  Wahsatch  and  that  next  east  of  the  Sierra  being  about  4,000  feet  above  sea-level,  while  near  the  middle  of 
Nevada  the  elevation  is  about  6,000  feet  above  tide- water. 

The  Great  Basin  is  strikingly  characterized  by  rather  short  mountain  ranges  with  nearly  meridional  trend, 
separated  by  valleys  a  few  miles  wide.  The  culminating  peaks  rise  from  2,000  to  6,0(K)  feet  above  the  level  of  the 
surrounding  country,  and  the  ranges  often  present  an  imposing  appearance,  though  they  are  greatly  inferior  to  the 
Sierra  and  the  WaJisatch  as  topographical  features.  Many  of  the  valleys  are  totally  devoid  of  vegetation,  and 
present  a  surface  of  alkaline  salts  (mostly  sodium  chloride,  carbonate,  or  sulphate),  but  the  greater  portion  of  the 
country  is  thinly  clothed  with  ^'  sage  brush",  low-growing  shrubs  with  dull  gray-green  foliage,  the  most  abundant 
of  which  is  Artemisia  tridentata;  on  the  higher  portion  o{  the  mountains,  where  a  certain  amount  of  moisture  is 
supplied  by  the  slow  melting  of  the  scanty  snowfall,  nut-pines,  junipers,  and  mountain  mahogany  grow  to  a  limited 
extent.    The  few  streams  are  also  fringed  with  narrow  belts  of  vegetation. 

The  principal  rivers  of  Nevada  are  the  Humboldt,  the  Carson,  the  Truckee,  and  the  Quinn.  All  of  these  streams 
dwindle  after  reaching  comparatively  level  ground  by  evaporation  and  absorption,  and  at  last  empty  into  small  salt 
lakes  which  have  no  outlets.  The  alkali  deserts  unquestionably  mark  the  positions  of  similar  lakes  now  completely 
« dried  away. 

Though  there  are  many  contributions  to  the  geology  of  Nevada,  no  complete  survey  of  it  has  ever  been  made. 
The  exploration  of  the  fortieth  parallel,  however,  covered  a  belt  of  100  miles  in  width  and  extended  across  the 
state  from  east  to  west,  beside  taking  in  some  outlying  districts  of  importance;  and  most  of  the  statements  as  to 
the  general  geology  of  Nevada  in  this  account  are  derived  from  the  publications  of  that  survey. 

The  ArchsBan  is  exposed  at  a  large  number  of  points  along  the  crests  of  the  mountain  ranges  of  Nevada,  and 
these,  taken  in  connection  with  the  overlying  strata,  show  that  prior  to  the  Pal»ozoic  era  a  mountain  system  covered 
the  area  of  Nevada  and  extended  to  the  east  as  far  as  the  104th  meridian.  This  system,  however,  seems  to  have 
been  entirely  suboceanic,  for  the  ranges  were  extremely  lofty,  yet  they  presented  broader  and  smoother  surfaces 
than  subaerial  erosion  is  ever  known  to  produce. 

During  the  Pal»ozoic  a  continent  occupied  western  Nevada  and  most  of  California,  its  eastern  shore  intersecting 
the  4Dth  parallel  in  longitude  IIT^  30^  (a  few  miles  west  of  Austin)  and  trending  nearly  north  and  south.  The 
iedimentlB  ftom  this  westtm  continent^  as  well  as  from  comparatively  unimportant  islands,  accumulated  thxQi<a.^gc>ssQ^» 
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the  PalsBOzoic  era  on  the  sea-bottom,  which  subsided  as  the  load  increased,  until  the  strata  reached  the  enormous 
Miickness  of  40,000  feet  near  the  shore,  thinning  out  to  the  eastward.  The  Palaeozoic  was  an  era  of  extreme  quiet, 
so  that  the  geologists  of  the  fortieth  parallel  were  able  to  detect  no  unconformity  in  its  strata.  During  the 
Carboniferous  period  the  Palaeozoic  sea  was  for  the  most  part  so  deep  that  the  sediments  were  alm^^  exclusively 
limestones,  in  which  it  is  hopeless  to  look  for  coal.  Near  the  shore,  however,  land  plants,  ^Bi^iated  with 
carbonaceous  beds,  occur  in  a  single  horizon,  but  even  this  is  underlaid  and  overlaid  by  calcareouydeposits  and 
is  of  limited  extent.  At  the  close  of  the  Palaeozoic  era  the  land  and  the  sea  changed  places.  The  sea-bottom,  from 
longitude  111^  30'  to  and  including  the  Wahsatch,  rose  above  the  surface  of  the  water,  while  the  continent  which 
had  stretched  to  the  west  sank  and  formed  an  ocean  tioor,  upon  which  the  sediments  from  the  new  continental  area 
were  deposited.  The  Triassic  and  Jurassic  periods  were  also  extremelj^  quiet,  and  the  strata  are  conformable 
throughout. 

At  the  close  of  tho  Jurassic  age  the  wcsteru  occau,  with  its  original  lloor  of  Archusan  ranges  overlaid  by  twenty  odd  thoosand  foot  of 
conformable  Trias-Jnra  sediments,  suffered  abrupt  orographical  uplift,  resulting  in  the  formation  of  a  series  of  sharp  folds  and  elevating 
a  portion  of  the  ocean  area,  extending  from  the  eastern  shore  outward  and  westward  as  far  as  the  present  west  base  of  the  Sierra  Nevada, 
making  an  addition  to  the  continent  of  200  miles,  the  Sierra  it«elf  constituting  the  most  we8t«m  and  most  elevated  of  the  newly-formed 
mountain  ranges.  The  character  of  the  orography  of  this  period  of  disturbance  is  that  of  tangential  compression,  in  which  the  gentler 
action  was  close  to  the  old  shore  in  the  meridian  of  117^  and  most  powerful  in  the  crumpled  western  slope  of  the  Sierra  Nevada,  where  the 
Triassic  and  Jurassic  series  have  their  enormous  thickness  crushed  into  a  mass  of  almost  indistinguishable  folds,  the  rocks  thrown  into 
vertical  dip  and  crowded  together,  making  a  belt  of  strata  about  fifty  miles  broad.  This  orographical  action  continued  southward  as  far 
as  the  defined  range  of  the  Sierra  Nevada  extends  and  northward  along  the  whole  shore  of  the  Pacific,  probably  as  far  as  the  Alaskan 
I>enin8n]a.  Passing  northward  from  the  region  of  the  fortieth  parallel,  where  the  new  addition  to  the  continent  measured  about  200 
miles  from  east  to  west,  the  zone  of  crumpled  Mesozoic  was  depressed  so  that  the  new  ocean  shore  at  the  beginning  of  the  Cretaoeous  age 
touched  the  west  base  of  the  Jurassic  fold  of  the  Blue  mountains  of  eastern  Oregon,  (a) 

It  is  not  certain  that  the  whole  system  of  Basin  ranges  dates  from  the  post-Jurassic  disturbance,  for  the 
corrugation  of  the  Palaeozoic  area  east  of  117^  might  have  accompanied  its  uplift  immediately  after  the  Carboniferous. 
There  are  considerable  grounds,  however,  for  supposing  that  uplift  to  have  been  comparatively  quiet,  and  it  is  on 
the  whole  probable  that  all  the  ranges  were  raised  by  the  same  movement  which  crumpled  the  Trias- Jura  strata  of 
the  Sierra. 

The  views  of  the  various  geologists  who  have  studied  the  basin  ranges  are  not  uniform  as  to  the  character  of 
the  dynamical  action  which  resulted  in  the  upheaval  of  these  mountains.  The  geologists  of  the  fortieth  parallel 
regard  the  ranges  as  composed  of  synclinal  and  anticlinal  folds  more  or  less  obscured  by  longitudinal  compression 
and  by  faulting  long  siibsequent  to  their  upheaval.  Pfaff  (6)  and  others  hold  that  faults  are  the  extreme  results  of 
forces  tending  to  form  folds  in  an  imperfectly  elastic  material,  and  that  folds  consequently  frequently  pass  over  into 
faults ;  and  as  long  ago  as  1870  Mr.  Emmons  (o))j(binted  out  a  case  of  this  kind  in  the  Toyabe  range.  Messrs. 
Powell  and  Gilbert,  on  the  other  hand,  from  investigations  made  mainly  to  the  south  of  the  fortieth  parallel  belt, 
maintain  that  many  of  the  uplifts  are  purely  monoclinal  in  character. 

The  Cretaceous  is  wholly  wanting  in  the  state  of  Kevada  as  well  as  in  the  great  Sierra.  This  area  was  certainly 
Above  sea-level  during  that  epoch,  and  if  any  fresh- water  deposits  formed  they  were  swept  away  before  Tertiary 
strata  covered  and  protected  them.  Professor  Whitney  considers  the  absence  of  Cretaceous  fossils  in  the  Sierra  as 
so  remarkable  that  he  infers  the  possibility  that  this  area  was  unsuited  to  animal  and  vegetable  life,  {d) 

The  Tertiary  and  the  Quaternary  eras  in  Nevada  were  characterized  by  the  presence  of  lakes,  which  occupied 
different  localities  as  orographical  disturbances  altered  the  drainage  system.  The  present  period  of  desiccation, 
during  which  evaporation  has  so  increased  and  precipitation  so  diminished  that  the  lakes  no  longer  overflow  and 
the  salts  brought  into  them  by  the  streams  are  retained  in  nearly  saturated  solution,  has  not  been  a  long  one 
from  a  geological  standpoint^  and,  according  to  Professor  Whitney,  it  is  shorter  than  that  during  which  man  has 
been  an  inhabitant  of  the  Pacific  coast.  Mr.  King  presents  evidence  to  show  that  there  has  been  more  than  one 
period  of  desiccation  in  the  Quaternary. 

The  massive  rocks  of  the  Great  Basin  are  very  numerous,  and  are  referable  to  three  distinct  eras  of  eruptive 
activity.  The  granites  are  found  only  associated  with  Archsean  rocks,  and  never  penetrate  overlying  strata. 
Imx)ortant  eruptions  of  diorite  and  diabase  accompanied  the  post- Jurassic  upheaval;  while  in  the  Tertiary  and 
Quaternary  andesites,  rhy elites,  and  basalts  were  ejected  in  great  quantities,  usually  reaching  the  surface  along  lines 
of  disturbance  established  in  the  Mesozoic  era.  The  crests  of  a  large  portion  of  the  Nevada  ranges  are  still  covered 
by  these  lavas,  among  which  rhyolite  predominates.  Propylite,  which  had  been  supposed  to  exist  at  a  number  of 
poiuti9  in  the  Great  Basin,  does  not  appear  to  be  an  independent  rock,  but  to  represent  a  certain  stage  of 
decomposition,  (e) 

Becent  advances  in  the  microscopical  study  of  rocks  tend  to  show  that  sanidin  feldspar  is  of  much  rare 
occurrence  than  has  hitherto  been  supposed.    A  recent  revision  (/)  of  the  fortieth  parallel  collection  by  Messrs. 


a  ExplaraUan  of  the  Fortieth  Parallel,  vol.  i,  p.  537. 

h  Mechanigmue  der  OelnrgebUding, 

0  Sxplarathn  of  ihe  FoHieih  ParaUel,  vol.  iii,  926. 


d  Auriferous  Gx^"^^*  P*  319. 

e  Monographs  United  States  Geological  Survey,  vol.  ill. 
/  Third  Annual  Bepart  of  the  United  States  Geological  Sitrveg. 
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Hague  and  Iddings,  to  the  resalts  of  which  the  writer  has  had  access  in  advance  of  their  pnblicationy  shows  that 
there  are  probably  no  true  trachytes  among  the  rocks  hitherto  collected  from  the  Great  Basin. 

Ore  deposits  occur  at  a  great  number  of  points  in  Nevada,  carrying  gold,  silver,  lead,  copper,  and  other  useful 
minerals.  They  are  not  limited  to  rocks  of  any  age.  The  Archaean  granite  of  Austin,  the  PalsBozoic  strata  of  Eureka 
and  White  ^^i  and  the  Mesozoic  rocks  of  Washoe  are  sufficient  examples  of  this  fact.  The  deposits  occur  in  the 
mountains,  ^^s  usual  the  world  over,  and  as  the  Nevada  mountains  are  disposed  in  parallel  ranges,  of  course  the 
mines  also  occur  in  parallel  belts.  There  is  a  perceptible  tendency  to  the  development  of  the  same  minerals  at 
different  points  on  the  same  belt,  though  there  are  no  ore-bearing  zones  comparable  in  continuity  with  the  gold  and 
the  quicksilver  belts  of  Galifomia.  The  possibility  that  the  deposits  of  Battle  mountain,  Austin,  Oandalaria,  etc., 
form  a  continuation  of  the  Arizona  belt  has  already  been  adverted  to. 

In  most  cases  it  is  impossible  to  determine  the  age  of  the  deposits,  yet  there  are  many  phenomena  indicating  a 
connectiou  between  them  and  eruptive  activity,  and  they  are  probably  for  the  most  part  referable  either  to  the  post- 
Jurassic  i>eriod  of  upheaval  or  to  that  of  the  more  recent  volcanic  eruptions.  The  gold  veins  of  California,  as  has 
been  explained,  are  post- Jurassic;  and  the  Idaho  gold  veins  are  probably,  at  least  in  part,  of  the  same  age.  It  is 
difficult  to  suppose  that  the  similar  physical  conditions  prevailing  in  Nevada  during  the  same  period  were  not 
attended  by  similar  mineralogical  results.  The  Oomstock,  however,  is  probably  very  recent  and  a  concomitant  of 
volcanic  eruptions  in  its  immediate  neighborhood.  Mr.  King  drew  attention  (a)  to  the  fact  that  no  ore  pebbles  have 
been  found  in  the  Tertiary  lake  beds  of  Nevada,  and  this  statement  stiU  remains  valid  so  far  as  the  exploration  of 
the  fortieth  parallel  is  concerned.  Nor  are  prospectors  known  to  have  found  any  indications  of  ore  in  these  beds. 
This  negative  evidence  is  all  in  favor  of  the  supposition  that  the  deposits  are  mainly  Tertiary  and  post-Tertiary. 

The  Gomstook  lode. — ^The  Oomstock  lode  is  situated  in  Storey  county,  about  10  miles  from  the  eastern  limit 
of  the  Sierra,  and  lies  on  the  east  flank  of  the  Virginia  range.  In  twenty-one  years  it  has  produced  a  little  over 
$306,000,000  worth  of  bullion,  of  which  $132,000,000  was  gold.  The  mines  on  this  lode  are  the  deepest  in  America, 
reaching  a  distance  of  over  3,000  feet  from  the  surface,  and  containing  185  miles  of  galleries.  The  lode  is  extremely 
wide  in  places,  and  has  been  traced  horizontally  for  about  4  miles.    It  dips  east  at  an  angle  of  about  45<^. 

The  Washoe  district  is  almost  entirely  made  up  of  eruptive  rocks  of  post- Jurassic  and  Tertiary  age.  These 
are  in  large  part  highly  decomposed,  and  both  their  character  and  the  structural  relations  of  the  vein  have  given 
rise  to  much  difference  of  opinion  between  observers.  According  to  the  latest  investigation,  (b)  the  most  productive 
portion  of  the  lode  is  associated  with  a  hanging  wall  of  diabase,  while  the  foot  wall  in  Virginia  City  is  diorite,  and 
in  Gold  Hill  metamorphic  slate.  To  the  north  and  south  of  the  most  productive  portion  of  the  lode,  which  has 
hitherto  been  between  the  Union  ^and  Overman  mines,  the  vein  ramifies,  only  its  northeastern  branch  remaining  in 
oontact^with  the  diabase.  ^ 

A  great  fault  attended  the  opening  and  filling  of  the  v^i  Its  throw  was  nearly  3,000  feet  at  the  middle  of 
the  lode,  diminishing  in  each  direction  toward  the  extremities.  The  faulting  action  resulted  in  the  formation  of  a 
system  of  fissures,  which  divides  the  country  rock  on  each  side  into  a  series  of  parallel  sheets.  By  this  means  the 
east  wall,  which  was  depressed  by  the  fault,  assumed  near  the  surface  the  shape  of  a  sharp  wedge,  and  the 
projecting  edge  was  broken  through,  giving  rise  to  a  secondary  fissure,  forming  an  angle  of  30^  to  45^  with  the  lode 
plane.  The  lode  was  charged  with  ore  and  quartz  by  lateral  infiltration  from  the  east  or  hanging  side,  these 
materials  being  deposited  wherever  there  was  an  open  space  or  a  space  filled  with  loose  fragments  to  receive  them. 
Of  such  spaces  the  secondary  fissure,  or  ^'east  vein",  as  it  has  been  called,  afforded  a  large  number,  while  below 
the  junction  of  this  fissure  with  the  main  lode  such  openings  were  comparatively  infrequent.  The  fault  mentioned 
did  not  take  place  all  at  once,  and  probably  consisted  of  a  great  number  of  small  movements,  all  in  the  same 
direction,  extending  over  the  whole  period  of  ore  deposition.  Although  small,  these  movements  took  place  with 
irresistible  force,  and  crushed  such  ore  bodies  as  crossed  the  lines  of  motion  to  such  an  exteut  that  their  substance 
resembles  ordinary  commercial  salt  in  texture  and  appearance. 

As  is  usually  the  case  in  silver  veins,  the  distribution  of  ore  in  the  quartz  was  by  no  means  regular;  a  fact 
probably  depending  on  the  irregularity  of  the  leaching  process.  While  very  little  of  the  quartz  is  free  from  traces 
of  precious  metals,  only  certain  spots  contain  ^ nough  to  pay  the  expense  of  extraction,  and  are  hence  known  as 
*'  bonanzas",  (c)    These,  however,  commonly  occur  in  the  largest  quartz  masses. 

Though  the  Oomstock  is  not  just  now  in  a  flourishing  condition,  there  seems  to  be  no  reason  why  large  ore 
bodies  should  not  yet  be  met  with.  The  first  condition  for  an  ore  body  is  a  space  to  receive  it.  The  existence  of 
such  openings  depends  upon  mechanical  conditioDS  which  are  likely  to  be  repeated  at  almost  any  depth,  though 
a  series  of  bonanzas  on  one  level,  such  as  was  found  in  the  ^<  east  vein  ",  is  not  likely  to  recur. 

It  is  highly  probable  that  the  depth  to  which  the  Oomstock  can  be  explored  will  be  limited  by  the  extraordinary 
heat.    The  Gold  Hill  mines  have  been  flooded  with  water  of  a  temperature  of  170^  F.,  and  as  the  temperature  of 

the  rock  and  the  water  increases  on  the  whole  in  direct  proportion  to  the  depth  boiling  water  may  be  met  at 

— — ^ —  # ^_^__^__.^__ 

a  ExploratUm  of  the  Fortieth  Parallel^  vol.  iii,  p.  7. 

h  Monograpk$  United  StaUe  Qeol&gical  Survey,  vol.  iii. 

0  A  Spanish  temi;  the  nearest  equivalent  of  which  la  "pay  zook  ". 
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almost  any  time  after  the  49000-foot  level  is  reached.    The  heat  of  the  water  and  the  rock  is  a  remnant  of  volcanic 
action. 

Austin. — ^The  property  of  the  Manhattan  Mining  and  Milling  Company  is  situated  at  Austin,  Lander  county,  (a) 
It  is  famous  for  its  steady  yield  of  above  $1,000,000  of  silver  a  year  from  very  rich  but  also  very  rebellious  ores. 
The  Toyabe  range,  on  which  Austin  lies,  is  near  the  western  edge  of  the  Palaeozoic  area  which  occupju^e  eastern 
half  of  the  Great  Basin.  It  has  a  granitic  axis  flanked  by  Palaeozoic  strata,  and  is  capped  to  a  consiHroble  extent 
by  rhyolite.  Other  eruptive  rocks  occur  in  the  range,. which  must  be  for  the  present  regarded  as  of  uncertain 
character.  The  most  important  mineral  deposits  are  found  as  veins  in  the  granite,  chiefly  on  the  southern  slope  of 
Lander  hill. 

The  outcrops  on  the  hillside  are  very  namerons,  and  many  locations  have  heen  made ;  some  within  10  or  20  feet  of  each  other.  Some 
of  these  outcrops  have  heen  proved  hy  actual  development  to  he  well-defined  and  i>ersistent  fissures;  others  are  prohahly  mere  seams  or 
hranohes  that  pinch  out  or  unite  with  stronger  veins  in  depth ;  and  that  many  must  disappear  in  this  manner  seems  apparent,  from  the 
fiMst  that  the  numher  ef  veins  or  fissures  cut  in  the  deeper  oroes-cuts  and  shafts  in  various  parts  of  the  hill  hear  a  very  small  proportion 
to  the  numher  of  outcrops  at  the  surface  in  their  immediate  vicinity,  which,  if  persistent,  would  appear  below. 

The  developments  on  Lander  hill  show  that  within  this  mineral  helt,  running  north  and  south,  there  prevails  a  ssone  more  favored 
than  the  rest,  within  the  limits  of  which  the  northwest  and  southeast  veins  traversing  it  are  especially  rich  in  ores  of  high  value,  and 
beyond  which  the  proportion  of  base  metals  is  greatly  increased.  This  zone,  so  far  as  understood,  also  has  a  north  and  south  direction. 
On  Lander  hill  it  may  he  from  a  quarter  to  a  half  mile  in  width.  Its  western  limit  is  thought  to  pass  through  the  Diana  and  the  Savage 
mines,  so  that  in  passing  from  the  southeastern  to  the  northwestern  portions  of  those  claims  a  perceptible  diminution  of  the  richer  and 
purer  silver-bearing  minerals,  and  an  increasing  predominance  of  baser  metals,  such  as  lead,  copper,  zinc,  antimony,  and  iron,  take  place, 
Ftoceeding  still  further  west,  the  proportion  of  rich  silver  minerals  to  the  baser  compounds  becomes  still  less,  until  the  ore  is  quite  too 
poor  to  pay  for  extraction.  (6) 

The  veins  are  comparatively  very  narrow,  none,  so  far  as  reported,  exceeding  3  feet.  Many  of  them,  however, 
are  so  rich  that  they  can  be  worked  with  proflt  when  showing  only  3  inches  of  ore.  The  ore  mina:als  are  pyrargyrite, 
proustite,  stephanite,  polybasite,  tetrahedrite,  argentiferous  galena,  zincblende,  and  iron  and  copper  pyrites.  The 
amount  of  gold  is  said  to  be  so  small  as  not  to  pay  for  separation.  The  gangue  minerals  are  chiefly  quartz, 
manganese-spar,  and  calcite.  Near  the  surface  the  veins  carried  the  silver  as  chloride,  but  at  a  depth  of  150  feet 
this  facile  ore  was  replaced  bv  the  rebellious  compounds  above  mentioned.  There  can  belittle  doubt  that  the 
chloride  was  formed  by  the  decomposition  of  the  more  complex  minerals. 

The  granite  at  a  distance  from  the  veins  is  extremely  hard  and  tough,  but  near  the  ore  it  is  much  softer  and 
shows  signs  of  decomposition.  A  slide  of  this  rock  in  the  census  collection  shows  that  it  is  a  normal  biotite 
granite  which  has  been  subjected  to  the  action  commonly  known  as  solfataric.  The  mica  has  been  in  part  converted 
into  chlorite,  and  in  this  latter  mineral  bunches  of  epidote  crystals  have  developed,  evidently  at  the  expense  of 
the  chlorite,  while  the  feldspar  is  scarcely  affected.  iChis  fact,  taken  in  connection  with  the  relations  of  the  altered 
rocks  and  the  whole  character  of  the  occurrence,  lefls  to  the  supposition  that  the  veins  were  deposited  by  lateral 
secretion.  All  the  veins  are  faulted  to  the  north  for  a  distance  of  about  200  feet,  and  Mr.  Emmons  considers  it  not 
improbable  that  this  dislocation  accompanied  the  eruption  of  the  rhyolite  which  forms  mount  Prometheus. 

The  age  of  formation  of  the  veins  is  uncertain.  The  fact  that  faults  have  taken  place  since  the  ore  was  deposited 
is  at  least  compatible  with  the  supposition  that  the  deposits  are  post- Jurassic ;  but  were  this  the  ca^e,  eruptive 
rocks  of  the  same  age  would  probably  be  formed  in  the  neighborhood,  while  none  such  have  been  recognized.  The 
formation  of  the  veins  is  naturally  connected  with  the  metaphorism  of  the  sedimentary  rocks  of  the  range,  which 
seems  to  be  due  to  later  volcanic  eruptions.  The  fact  that  the  number  of  croppings  occurring  at  the  surface  was 
larger  than  that  of  the  veins  found  at  a  comparatively  slight  depth  would  also  lead  one  to  suppose  that  this 
multiplicity  of  outcrops  was  a  surface  phenomenon,  and  that  no  great  erosion  had  taken  place  since  the  ore  was 
deposited.  It  is  not  impossible  that  the  lines  of  fracture  were  established  in  post- Jurassic  times,  and  that  the  filling 
of  the  veins  and  their  dislocation  occurred  much  later. 

The  mines  of  the  Manhattan  Company  covers  large  extent  of  ground,  more  than  a  square  mile,  but  the  greatest 
depth  reached  is  only  900  feet.  The  small  size  of  the  veins  makes  mining  extremely  expensive  however,  a  very 
large  amount  of  waste  being  necessarily  extracted  in  stoping  the  veins.  The  richness  of  the  ore  is  indicated  by  the 
fact  that  it  is  mixed  for  roasting  so  as  to  give  a  tenor  of  $250.  ^The  milling  process  consists  in  crushing  dry, 
roasting  with  salt  in  a  Stetefeldt  furnace,  and  amalgamation  in  pans. 

Eureka  district. — The  value  of  the  ore  deposits  of  Eureka  was  not  determined  until  the  year  1870,  since 
which  time,  however,  this  has  been  one  of  the  most  important  lead-  and  silver-producing  districts  of  the  country. 
It  now  produces  about  $4,600,000  of  gold  and  silver,  and  nearly  or  quite  12,000  tons  of  lead  annually. 

It  is  remarkable  geologically  as  affording  a  very  extensive  section  of  Palaeozoic  strata.  It  has  recently  formed 
the  subject  of  a  detailed  investigation  by  Mr.  Arnold  Hague,  whose  monograph  on  the  Geology  of  the  Eureka 
District  will  appear  about  the  same  time  as  this  volume.  He  has  kindly  given  permission  to  print  the  accompanying 
section,  showing  the  average  thickness  and  the  succession  of  the  rocks,  and  indicating  by  a  double  line  a  non- 
conformity in  the  Silurian,  the  first  thus  far  discovered  in  the  Palaeozoic  of  the  Great  Basin. 


a  Mr.  8.  F.  Emmons  has  reported  on  the  geology  of  the  Toyabe  range,  and  Mr.  J.  D.  Hague  on  the  mining  and  milling  at  Reese  river. 
Exploration  of  the  Fortieth  Parallel,  yoI.  iii. 

h  Exploration  of  the  Fortieth  Parallel,  vol.  iii,  p.  351. 
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GEOLOGICAL  SECTION  OF  THE  EUREKA  DISTRICT. 


By  Mr.  Arnold  Hague. 


\ 


» 


Upper  ooAl  fliMWOTCt. 


500     LightKMlored  blue  and  drab  limeetonee. 


Weber  conglomerate. 


2, 000  '  Coarse  and  fine  coD^^Iomeratee,  with  angular  fragmonte  of  ohert ;  layers  of  roddish-yellov  sandstone. 


Lover  ooal  meaeoxea. 


S,800 


Heavy  bedded  dark*blae  and  gray  limestone,  with  intercalated  bands  of  chert ;  argillaceous  beds  near  the 
base. 


Diamond  Peak  qnartdte. 


S,000 


Massive  gray  and  brown  quartalte,  with  brown  and  green  shales  at  the  summit. 


White-piae  shala 


2.000 


Black  argillaceous  shales,  moro  or  less  arenaceous,  with  interoaUitionA  of  red  and  reddish-brown  fHable 
sandstone,  ehanging  rapidly  with  the  locality.    Plant  Impressions. 


Nevada  Umeatone. 


8,000 


Lower  horizons  indistinctly  bedded,  snooharoidal  textore,  gray  color,  passing  up  into  strata,  distinctly  bedded, 
brown,  reddish- brown,  and  gray  in  color,  ftvqnently  finely  striped,  producing  a  variegated  apx>earance. 
The  upper  horizons  are  massive,  well  bedded,  and  bluish-black  in  color.    Highly  fossiliferous. 


I 


3 


Lone  Mountain  UmMtone. 


Black  gritty  bods  at  the  base,  passing  into  a  light-gray  siliceous  rock,  with  nil  traces  of  bedding  obliterated. 
Trenton  fossils  at  ihe  base.    HalloyHites  in  the  upper  portion. 


500    Compact,  vitreous  quartsite,  white,  bluish,  passing  into  reddish  tints  near  the  base ;  indistinct  bedding. 


Pogonip  Umeatona. 


2,700 


Interstratified  limestone  argilliies  and  arenaceous  beds  at  the  base,  passing  into  purer,  fine-grained  limestone 
of  a  bluish-gray  color,  distinctly  bedded.    Highly  fossiliferous. 


I 


I 


Hamburg  ihale. 


850 


Yellow  argillaceous  shale  layers  of  chert  nodules  throughout  the  bed,  but  more  abundant  near  the  top. 


Hambozf  Umastone. 


1,200 


Dark-gray  and  granular  limestone.    Surfaee  weathering  rough  and  ragged ;  only  slight  traces  of  bedding. 


Secret  CaAon  ahala  (ovarliea  the  ore- 
bearing  roek). 


1,600 


Yellow  and  gray  argillaceous  shales,  passing  into  shaly  limestone.    Near  the  top  interstratified  layers  of 
shale  and  thinly-bedded  limestone. 


ProspeetMoQntainllmMtone(inoloae8      3,050 
the  ore  deposits) . 


Gray  compact  limestone,  lighter  in  color  than  the  Hamburg  limestone,  traversed  with  thin  scams  of  calcito. 
Bedding-planes  very  imperfect. 


Prospect  Mountain  qoartaite  (ander>  I    1, 500 
lies  the  ore-bearing  rock).  , 


Bedded  brownish-white  quartzites,  weathering  dark-brown  ;  ferruginous  near  the  base.    Intercalated  thin 
layers  of  arenaceous  shales.    Beds  whiter  near  the  summit. 


It  appears  from  this  table  that  the  ore  deposits  lie  in  the  lower  horizons  of  the  Cambrian.  When  they  were 
forme<l  is  quite  another  question.  The  district  shows  a  number  of  massive  rocks,  viz :  Archaean  granite  and 
Tertiary  or  post-Tertiary  andesites,  dacite,  rhyolite,  and  basalt.  The  eruptions  most  closely*  associated  with  the 
mines  were  rhyolite,  and  a  connection  between  this  rock  and  the  ore  may  fairly  be  suspected ;  but  the  dei)0sit8  are 
still  under  investigation,  and  something  more  satisfactory  regarding  their  nature  and  genesis  than  any  speculation 
which  could  be  offered  here  will  i>robably  soon  be  ready  for  pitblication. 

The  ores  of  liuby  Hill  are  argentiferous  galena,  accompanied  by  its  decomposition  products.  Indeed,  the  larger 
part  of  the  ore  thus  far  mined  is  carbonate,  mixed  with  some  sulphate  and  ocher,  as  well  as  with  miinetite  and 
wnlfenite,  the  occurrence  of  which  indicates  the  presence  of  considerable  quantities  of  other  metalliferous  mineral 
besides  galena  prior  to  decomposition.  The  ore  bodies  are  irregular,  kidney-shaped  masses  distributed  in  limestone. 
This  rock,  though  highly  metamorphosed,  is  distinctly  stratified  in  parts,  and  has  been  proved  by  Mr.  Hague's  party 
to  carry  fossils  which  determine  its  age  as  Cambrian.  The  nature  of  these  ore  deposits  has  formed  the  subject  of 
repeated  lawsuits,  and  the  many  well-known  geologists  and  mining  engineers  who  have  given  testimony  on  the 
subject  have  expressed  very  discordant  views,  some  holding  them  to  be  pipe  veins  in  the  limestone,  while  others 
regard  the  whole  limestone  formation  between  the  quartzite  and  the  shale  as  ore-bearing,  the  barren  portions 
answering  to  the  bone  in  coal  seams.  While  the  one  party  consider  the  small  seams  of  ore  sometimes  found 
connecting  the  ore  bodies  as  the  rake  vein  corresponding  to  the  pipes,  the  other  party  attributes  these  seams  to 
the  accidental  presence  of  fissures,  and  ascribes  no  significance  to  them.  The  diversity  of  opinion  developed  as 
regards  the  de;  osits  of  Ruby  Hill  appears  to  indicate  merely  that  large  financial  interests  are  involved  in  the  title 
to  this  property,  and  not  that  there  is  anything  exceptional  in  the  character  of  the  deposits  themselves.  Lead  ores 
are  more  often  found  in  limestone  than  elsewhere,  and  when  so  found  almost  always  exhibit  great  irregularity  in 
form  and  distribution.  The  fact  is  that  little  is  definitely  known  with  reference  to  the  modm  operandi  of  tin* 
depositioii  of  galena.    As  Mr.  Emmons,  (a)  in  discussing  the  deposits  of  Leadville,  has  pointed  out,  if  the  hypothesis 
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often  advauced  that  this  oi-e  has  beeu  deposited  iu  pre-existing  caves  were  correct  concentric  structure  would 
neces^^arily  result.  He  regards  it  as  more  probable  that  the  ore  has  been  deposited  by  substitution  for  limestone.' 
If  this  ciin  be  shown  conclusively,  lead  deposits  of  this  character  would  have  to  be  regarded  as  veins  diflFering 
from  the  usual  type  merely  in  the  extreme  irregularity  of  the  walls ;  for  an  ordinary  vein  is  merely  an  opening  in 
the  rocks,  which  is  always  limited  in  horizontal  extent,  and  probably  also  in  depth.  Into  such  a  fissure  metalliferous 
solutions  percolate  and  deposit  ore  minerals,  precipitation  being  due  to  chemical  or  physical  causes.  Usually 
the  walls  of  veins  ai*e  chemically  inert,  and  hence  do  not  lose  their  original  form ;  but  if  the  substance  of  the  walls 
of  a  vein,  instead  of,  e.  ^.,  infiltrations  of  organic  matter,  were  to  induce  pi*ecipitation,  that  fact  certainly  would  not 
deprive  the  resulting  deposit  of  its  character  as  a  vein,  though  the  shape  of  the  walls  might  be  strangely  modifiinl. 
A  very  remarkable  feature  of  the  Eureka  deposits,  shared  to  a  givater  or  less  degi-ee  by  many  others  in  the 
Great  Basin,  is  the  great  dei)th  to  which  decomposition,  involving  an  accession  of  oxygen,  has  proceeded.  The 
mines  are  between  1,200  and  1,300  feet  deep ;  yet,  although  some  water  has  been  met  of  late,  the  permanent  water- 
level  has  not  been  reached,  and  the  amount  of  galena  in  the  ore  is  scarcely  more  than  enough  to  prove  that  tlie 
original  lead  mineral  was  the  sulphide.  The  conversion  of  the  galena  to  carbonate  and  sulphate,  which  must 
clearly  be  ascribed  to  the  agency  of  atmospheric  oxygen,  could  take  place  to  such  a  depth  only  in  an  extremely  dry 
country  such  as  the  Great  Basin  now  is,  and  the  decomposition  must  therefore  have  been  accomplished  since  the 
early  Quaternary. 

CHURCHILL  COUNTY. 

The  product  of  this  county  has  for  the  most  part  been  confined  to  borax,  but  there  are  quartz  veins  in  the  IXL 
district  occurriug  in  granite  and  on  the  contact  between  granite  and  limestone.  They  carry  silver  and  galena,  but 
were  not  worked  during  the  census  year. 

ELKO  COUNTY. 

The  deposits  of  the  Tuscarora  district,  in  this  county,  are  silver  ores,  including  light  and  dark  ruby  silver^ 
stephanite,  argentite,  and,  near  the  surface,  horn-silver.  They  are  accompanied  b}'  pjTite.  often  argentii'erous,  and 
form  veins  in  highly  decomposed  eruptive  rock.  This  was  formerly  considered  to  be  propylite,  but  from  the  slides 
and  specimens  of  the  census  collection  and  of  the  fortieth  parallel  collection,  and  from  known  occurrences  in  the 
neighborhood,  it  is  probable  that  the  rock  should  be  regarded  as  an  altered  hornblendeandesite. 

ELKO. 
[NOTS. — Det«nniDatioxi8  in  parentheses  are  BJiren  on  the  anthority  of  the  experts.] 


Mine. 


I 


WALLS. 


TU8CAB0BA. 

Bellolsle 


Ore  and  gangne. 


Stephanite ;  gangne  quarts,  pyrite,  and  ohalcopyrite. . 

Argenta .  Hom-silTt>r,  dark  and  light  raby  silver,  and  probably 

•     stephanite ;  gangun  country  rock. 

Grand  l*rixe ■  Light  and  dark  mby  silvt* r,  argentite.  horn-silver  near 

surfaco;  eaDgne  quartz,  iron  and  copper  pyrite, 
and  ziucbiende. 

Independence i  Horn-silver,  (sulphides  on  lower  levels),  (quartz) 

Navi^o !  Chloride;  ganguo,  (quartz  and  spar) .' 

North  Belle  Isle ;  (Chloride,  luby,  and  argentiferous  pyrite;  gangue, 

:      spar,  and  quartz.) 

Silver  Star ,  ( Antimonial  ruby  and  argentiferous  pyrite ;  gangue, 

i      spar,  and  quartz.) 


Foot 


Hanging. 


Probably  andesite*. 
do 


..do 


Probably  andesite* 
...do 


Character  of 
deposit 


.do 


I 


..  do 

Aodesite* 

(Birdseye  porphyry). 

(Porjihyrj*) 


...do 

Andesilc* 

(Birdseyo  porphjTy). 

(Porphj-ry) 


Vdn. 
Do. 

Do. 

Do. 
Do. 
Do. 

Do. 


*  Microscopically  examined. 


ESMERALDA  COUNTY. 

Most  of  the  mines  of  this  county  exploit  deposits  in  the  metamorphic  slates  and  schists.  These  arc  broken 
through  at  numerous  points  by  volcanic  rocks,  especially  basalt,  to  which  the  solfataiic  action  attending  the 
formation  of  the  ores  is  possibly  due.  The  ores  resemble  some  of  those  found  in  Inyo  county,  California,  carrying 
sulphantimoiiides  of  silver,  argentiierous  galena,  tetrahedrite,  copper  and  iron  pyrite,  zincblende,  and  pyrolusite,  iu 
a  quartz  gangue.  There  are  also  gold-quartz  veins  in  granite,  similar  to  those  of  California.  In  the  Columbus 
district  there  is  a  nickel  vein. 

The  Northern  Belle  mine  is  sunk  on  a  series  of  irregular  deposits,  forming  a  belt  which  is,  in  general,  conformable 
to  the  slates  in  which  it  lies.    There  is  ii!iuch  basalt  in  the  immediate  neighborhood.    Most  of  the  ore  is  oxidized, 
but  a  few  bunches  of  sulphurets  are  left,  (tari'ying  galena,  tetrahedrite,  etc    The  Northern  Belle  produces  about  a. 
million  a  year. 
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Mine. 


OOLDMBUB. 

KovntPotod 


Nickel 

Monte  Diablo.. 
KortbernBollo. 

• 

Tiotor 


BSMEBALDA. 
[Note.— DeteiioiDations  iu  parenthese*  an  giycn  on  the  authority  of  the  oxiierts.] 


Ore  and  gaogne. 


WALLS. 


Foot. 


Hanging. 


Gold  and  calcareoas  ocber,  (lead,  said  to  carry  sllrer 
and  gold);  gaogno  quarts;  (antimonial  componnda). 

Nickel  in  an  indeterminable  form. 

(Same  as  Northern  Belle.)  ' 

Horn-silver,  malachite,    galena,    and   tetrahedrite ;     Slate  (called  porphyry) 
gansno,   iron  oxide,   pyroiusite,   pyrite,   quartz,  j 
(zincblende).  . 

(Horn-silver,  malachite,  galena,  and  .antimonial  all-    

ver) ;  ganguo  quoitz.  and  iron  oxide. 


(Porphyry) 


Heal  del  Monte :  Gold,  (copper) ;  (;angue  quarts  and  iron  oxide. 

1 

OSBOTA. 


Slate.. 
(Slate) 


Indiaa  Queen i  Galena  and  chakopy  lite,  (small  quantities  of  sulph- 

antimonides  of  silver) ;  gangne,  pyrite,  quailx,  and 
i      aincblende. 
WILSOV. 


Wflaon  .. 
Wheeler. 


(Gold)  (  gangne  quarts,  iron  and  copper  pyrites. 
do 


MicMchlst 


Granite 
...do... 


Mica^schist 


Rhyolite  and  limestone 
...do 


Character  of 
deposit. 


Vein. 


Da 
Do. 

Vein. 

Vein. 


Mineral  belt 
Do. 


EUREKA  COUNTY. 

The  chief  deposits  of  this  coanty,  those  of  Baby  Hill,  have  been  sufficiently  enlarged  upon.  Most  of  the  others 
are  also  of  lead  ores,  and  occur  either  in  or  close  to  limestone,  but  some  of  them,  those  for  instance  of  Gortez  district, 
are  accompanied  by  copper  minerals,  native  silver  and  mfspickel,  and  some  have  more  or  less  quartz  as  gangne. 
These  are  of  e8i>ecial  value  in  smelting  the  prevailing  extremely  basic  ores. 

£IJB£XA« 
Pfon.— Detenninations  in  paieutheaea  are  given  on  the  authority  of  the  experts.] 


Mlna. 

Ore  and  gaagne. 

WALLS. 

Character  of 

Foot 

deposit 

ooxnti. 
Oanisen 

Chloride,   galena,   tetrahedrite,  liative   ailTer.  and 
malschite;   gangne,   siDcblendOi   and    misplckel, 
(quartz). 

Cemssite,  (gold  and  silyer,  gaugue  quarts  and  iron 
oxide.) 

(Carbonate,  silyer  and  gold,  ganguo  quarts  and  iron 
oxide.) 

Argentiferona  aalena,  cemssite,  anglesite,  miroetite, 
i      wulfenite,  with  limonite  and  aragonite  gangne. 

I 

(Limestone) 

(Limestone) 

(T/im^fftoBe) 

1 
IziegBlar  depoelt 

BURIEA. 

AlnaDdrfe 

> 

(Umeatone). 
Limestone. 

....do 

• 

IDdfiraido  Vo. 2......-r.^ 

Limestone .................. 

Sueka  Cooaolidated 

JTafilrMni ................ 

• 

. . .  do 

Iiiegular  bodies  or 

> 
'VI^'hinnfMl 

...  .do  ...... .. ............... 

...  do 

pipe  Teins. 

I^tunaf  T                    ...........< 

MeeonCity 

SIHerLiek 

tmcwxt  caSok. 

'  (Cemasite  containing  gold  and  silver,  gangne  quarts, 

i     and  iron  oxide.) 

i  r^f>iiBii{tA   miifiiFnA  nnnrtf,  ^nil  iron  nvrite 

Iiregolar  mass. 

Shale. 

• 

T-^iPf'rtone ••... 

1 « 

Limestone ....... ........ 

Irregular  mass. 

1     oxide. 

BUBBKA. 

• 

tutwmr  c*.^wnk0'V                         '  OalMia  <*«*!  alteration  nroducts  (tellnride) 

Limestone 

1 

HUMBOLDT  COUNTY. 


Most  of  the  veins  are  in  the  Mesozoic  slates,  and  carry  mby  silver  and  stephanite  with  iron  and  copper  pyrite 
and  mispicke]  in  a  qnartz  gangne.  Near  the  croppings  the  silver  takes  the  form  of  chloride.  Some  of  the  veins  in 
the  slates  are  worked  for  gold,  bnt  of  these  a  part  will  probably  be  fonnd  to  carry  more  silver  than  gold  when  the 
water-level  is  passed.  The  Ptide  of  the  Monntain,  Winnemncca  district,  is  reported  to  be  on  a  contact  between 
d»te  and  granite. 
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HUMBOLDT. 
[Nan.— DetenniiiAtiont  in  parenthMes  are  given  on  the  authority  of  the  experts.] 


.1 


Ifine. 


MOUNT  B08B,  OB  PAEADIBB. 

BigNiok 

Bullion  of  Paradise 


Ore  and  gangne. 


WALLS. 


Foot 


Han^ng. 


Live  Yankee 

Unmns 

BIEBRA,  OB  DUH  OUDI. 

Lang  Syne 


Lncky  Boy 

wnrmEJcuocA. 
Pride  of  the  Moontain. 


Chloride,  gangne  quarts. 


Slate. 


Chloride,  pyargyrite,  (mbyand  stephanite);  gangne   do, 

quarts,  pyrite,  mispickel,  chalcopyrite,  and  iron 
oxide. 


Slate. 
...do 


I 


Same  as  Big  Niok 
do 


do. 
.do. 


do. 
.do. 


Chanotarof 
depodt 


Vein. 
Do. 

Do. 
Do. 


Gold  with  quarts  gangue Silicifled  sedimentary  rock  >  Siliolflod  sedimentary  rock 


Copper-stained  quartz,  (gold) 


I      (called  porphyry). 
"  (Slate) 


(Snlphurets  and  antimonial  silver  minerals,  with 
quarts  gangne.) 


(Slate) 


(called  porphyry). 
(Slate) 


Tein. 
(Granite) Contact  vein. 


LANDEK  COUNTY. 

Besides  the  Austin  mines,  sufficiently  described  above,  there  are  veins  of  ruby  silver,  etc,  in  quartzite,  and  of 
galena  with  quartz  gangue  in  Palaeozoic  slate. 

LANDER. 
[NoTB.— Determinations  in  parentheses  are  given  on  the  authority  of  the  experts.] 


WALLS. 


Mine. 


Ore  and  gangue. 


Foot 


BATTUE  MOURTAHf. 


Hanging. 


Character  of 
deposit. 


Galena,  gangue  pyrite  and  (quarts) Slate. 


Slate Vein. 


LBWW.  j  j 

Starr  &  Grove Buby  and  sulphnrets  with  (quarts  gangue) ()naTtr.ite Quartsite '  Vein. 


BBB8E  BITBB. 

Manhattan  or  Curtis. . 


Dark 


ark  and  light  ruby  silver,  stephanite,  polybasiteL     Granite*. 

totrahedrite,  galena,  iron  and  copper  pyrites,  ana 

quartz. 


I 
Granite* ,  Vein. 


Microscopically  examined. 


LINCOLN  COUNTY. 

This  county  shows  several  classes  of  deposits.  There  is  a  considerable  number  of  occurrences  of  galena  and 
its  decomposition  products  in  limestone  similar  to  those  of  Eureka  and  elsewhere,  and  which  seem  es}>ecially 
abundiuit  in  the  Palseozoic  limestone  of  the  Great  Basin.  Tlie  Meadow  Valley  and  Kaymond  &  Ely  are  also  in 
metaniorphic  strata ;  but  tLise  are  quartzites,  not  limestones,  and  the  characttr  of  the  ore  is  correspomlingly  different. 
Below  the  \\ater-levcl  the  ore  consists  of  suli>hurets  of  unspecified  composition;  above  the  water-level  it  carries 
horn-silver,  some  gold,  a  little  lead,  and  manganese.  In  the  Eldorado  district  there  are  mines  in  a  massive  rock, 
probably  diorite,  which  carry  argentiferous  copper  minerals.  ^ 

LINCOLN. 
[NOTE.^DetennlnatiuiiB  in  parentheiH^a  arc  given  ou  the  authority  of  the  ozpurtH.] 


WALLS. 


Mine. 


Oio  und  ^anuuo. 


Foot. 


Hanging. 


Character  of 
deposit. 


I 


BRISTOL. 

HillHidc  Galona  and  cernsHilo  ami  (HineHUm*-) >  Lini(iAt4ine '  Linu-Btone. 

Independence I  Qunrtz-pori>byryand  shale..    Gr.mltv. 

Hendbn '  Gnlonn  nnil  «l«-<:nuipositum  pntduets !  Linieetnuv. 

ELDORADO.  I  > 

January ( Horn-Mil vrr),  ii on  oxide i  Probably  diorite ProbaMy  dioriti*. 

Savago  ■  StTonioyciitr,  «|uurt/,.  :iud  rnU'ito ■  Granite* CJi-anitc* 

JACK  KAIIBIT. 

Day ArgcntifcronM  gab^na  and  lo.id  cnrbonato,  rod  t-opper     Limeatonn LimcHtont* . 

ol'ti  and  niabtciiiLr,  ni:iniriuit>ft«>  oxiilo,  (ciiic-spar  and  ; 
irouoxidi-). 

BLT.  '  j 

Meadow  Valley i  (Gtdd,  honi-ailvor,  quurtz,  iron  oxitb-,  and  manganrKC     f Quartzitc) !  (Qnurt zitiO 

I      oxi«le.) 


Baymond  &,  Ely 
Brooklyn 


do 


Galeua,  zincblende,  iron  pyritr-st,  (nDtiinouial  nilvor 
and  quartz). 


—  do ■ do 

SiliciHms  limestone Siliceous  li  meat  one. 


Vein. 
Pockets. 

Vein. 
Do. 


*  Mirroflcopii'ally  examined. 
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NYE  COUNTY. 

Argentiferous  lead  ores,  inclosed  in  limestone  in  the  usual  irregular  masses,  veins  of  silver  and  copper  ores, 
accompanied  by  slate  or  granite  as  well  as  limestone  as  wall  rocks,  and  veins  of  arsenical  and  autimouial  silver 
ores,  inclosed  in  quartz-porphyry,  are  all  found  in  Nye.  The  famous  Belmont  mine  is  on  a  vein  in  Silurian  slate 
which  lies  between  granite  and  limestone.  The  vein  is  confoimable  with  the  slate,  and  carries  sulpho-salts  of  copper, 
silver,  and  lead. 

NYE. 
tNoTB.~Detenni]iations  in  poientheaes  are  given  on.  the  anthority  of  the  experta.] 


Mine. 


BKUfoirr. 


Betanont 


MOBXY. 


Bay  State. 


Ore  and  gangae. 


W^LLS. 


Foot 


ICagnoUa 


TTBO. 


Galena^  probably  stephanite,  qnarta,  pjrrittt,  (anlphnr- 
et«  ox  lead,  copper,  and  silrer). 


Sulphnreta^  arsenical  and  antimonial  silyer  minerala 
and  mispiokel. 

Rnby  silver  and  sniphnreta,  arsenical  and  antimonial 
silver  minei^als,  and  manganese  spar. 

...  do 


Tybo  Consolidated Galena  and  decomposition  products,  (horn-silver,  iron 

;      oxide,  qnartK,  and  argentite). 


uinoH. 


Hanging. 


Character  of 
deposit. 


Slate  between  granite  and 
limestone. 


Slate. 


Qaarta-porphyry  * 

— do 

..do 


Qaarts-porphyry  * 

...do 

..  do 


Limefltone Limestone 


Alezaxider 


I 


Oalenn,  horn-silver,  (copper  ores,  native  silver,  lime- 
stone, andqnarte),  shue,  sinoblende,  and  ironoxid^ 


Limotttone 


Limestone 


Vein. 

Vein. 
Do. 
Do. 

Contact  vein. 
Mineral  belt. 


*  Microscopically  examined. 


STOREY  AND  LYON  COUNTIES. 


The  only  mines  of  importa^ce  in  these  connties  are  those  of  the  Comstock  lode,  of  which  sufficient  mention  has 
been  made.  There  are,  however,  other  silver-bearing  veins  in  eruptive  rocks  of  this  region,  though  none  which  have 
yielded  large  and  steac.y  profits. 


STOREY  AND  LYON. 


WALLS. 


Mine. 


Ore  and  gangne. 


Fool 


Hanging. 


THE  COMBTOCK 


Utah I 

Peytona >  Anriferons  quarts 

Sierra  ?\evada 

Union  Consolidated 

Mexican  —  

C^Mr 

Ci:.)fomia 

Consolidated  Virginia. . . . 

Beft  4:  Belcher 

Gould  Sc  Curry 

Hale  Sc  Norcross 

Cliollar 

Potosi 

Bollion 

Exchequer 

Alpha 

Challenge 

Confidence 

YeUow  Jaehet 

Xentuck 

Crown  Point 

Bdcfaer 

Overman 


Quartz,  argentite,  native  silver,  and  gold,  oeoaaionally 
.       stephanite,  poly* 
raray  oalcite. 


basite,  eic,  iron  and  copper  pyrite, 


(Dioitte*. 


Quarts,  argentite,  native  silver,  and  gold,  oocasioDally  \ } 
stephanite,  polybasite,  etc.,  iron  and  copper  py  rite,    >  Black  slate  * . 


I 


rarely  calcite. 
do 


Quarts-porphyry,*  diorite,** 
and  metamorphica.* 


Alta 


do 


do. 


Bebellious  silver  ores  in  caloarsoos  gangue Qnnrtz-pon«hyT7  *and meta- 

r.;<i:nLics.* 


Diabaee< 


Ciiaracterof 
deposit. 


Vein. 
De. 


Do. 


Diabase*. 


Diabase  in  part*. 


Diorite*  and  andeeite*. 
Dionte  *  and  andeeite  * 


Do. 


Da 

Do. 
Do. 


*  Mieroaccqi^ically  examiued. 
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WHITE  PINE  COL^TY. 

The  famoaB  dciK)8it8  of  the  White  Pine  district  consist  largely  of  horn-silver  in  irregular  bodies  in  Devonian 
limestone.  The  chloride  is  accompanied  by  some  lead  minerals,  however,  and  tbese  predominate  in  the  deposits  of 
the  base  metal  range  near  by.  It  is  possible  that  the  honi-silver  of  the  Eberhardt  &  Aurora  is  a  product  of  the 
decompcfc<itiou  of  argentite,  and  it  is  distinguished  from  ordiuar}*  occurreuccs  in  limestone  by  the  presence  of  large 
quantities  of  quartz  ganguc,  but  the  admixture  of  lead  minerals  suggests  that  the  ore  bodies  may  be  nearly  related 
to  the  class  of  which  the  Eureka  deposits  are  representative.  There  are  also  veins  in  the  (county  associated  with 
slate  and  massive  rocks  as  well  as  limestone.  These  for  the  most  ]>art  caiTy  copper,  besides  silver  and  some  gold. 
In  the  Bobinson  district  theie  are  mines  the  ore  of  which  is  smelted  for  copper.  They  carry  gold  and  silver  in 
addition  to  the  copper,  and  may  represent  extieme  cases  of  the  mineralogical  association  last  mentioned. 

WHITE  PINK 
[XoTR. — Detcnainationa  in  parenthesis  aru  given  on  tho  authority  of  the  ez]>erts.] 


Mine. 


CHBUBT  CREEK. 


Exchange. 
Star 


Oro  and  gangna. 


WALLS. 


Foot 


Hanging. 


Cbancterof 
depoait 


(IIorn-ailvGr,  argentite,)  and  quartz 

(Pyiite,  galenn,  stophanite,  qnnrtz,  and  calc-apar) ;  Slate Slate. 

...do 


Ticknp Copper  carbonates,  sulphnret  a,  (horn-silver, and  quartz)   Limestone 

I  I 

NEWARK.  I  I 

Bay  State =  Probably  tetrahedrlte,  with  carbonat^^^ 

WARD. 


Qaartzite ;  Diorite  (?) ;  Contact  Teln. 

Vein. 
Contact  ▼Qin. 


I 


Limestone I  Limestone. 


Paymoflter '  Probably  stromeycrito  and  Bnlphantimonidea,  quartz,    Slat4«,  limestone,  and  prob- 

'      calc-spar,  pyrite,  sincblende,  and  cbalcopyiite.  ably  granite. 


LimeaUme 


wiimraiE. 

Eberhardt  &  Aurora. 
Stafford 


(Chloride,  with  siliceona  limeatone). 
...do 


Limestone i  Limestone 


do 


, do 


Vein. 


ImpTegiiatkHL 


The  remaining  connties  are  of  little  importance  at  present.  Washoe  is  one  of  the  oldest  mining  counties,  and 
contains  base  metal  mines  and  silver  veins,  but  its  product  is  now  very  small,  while  the  resources  of  Douglas, 
Ormsby,  and  Roop  are  undeveloped. 

GEOLOGICAL  SKETCH  OF  UTAH. 

lu  northern  Utah  the  Wahsatch  range  trends  approximately  north  and  south.  It  ends  to  the  south  about 
latitude  39°  3(y,  but  is  nearly  continuous  y^'ith  the  western  edge  of  the  high  plateau,  which  sweeps  to  the  westward 
as  the  latitude  diminishes.  Together  they  form  the  eastern  limit  of  the  Great  Basin,  and  divide  Utah  into  two 
unequal  parts,  of  which  the  western  is  the  smaller.  These  two  portions  of  the  territory  differ  greatly.  The  Great 
Basin  in  Utjih  is  characterized  b}'  the  presence  of  the  Great  Salt  lake  and  extensive  areas  of  especially  desolate 
alkaline  desert,  as  well  as  by  the  system  of  mountain  mnges  mentioned  in  the  description  of  Nevada.  To  the  east 
of  the  basin  lies  an  elevated  area,  of  which  the  distinguishing  characteristic  is  the  horizontality  of  its  strata.  The 
general  character  of  this  regicm  is  that  of  a  great  undulating  plain,  though  it  is  not  utterly  devoid  of  hills.  Its  soft 
surface  is  deeply  carved  by  modern  streams  into  fantastic  pinnacles  and  bluff's,  which,  added  to  the  prevailing  extreme 
barrenness,  gives  it  a  strange  aspect,  and  a  large  portion  of  it  has  received  the  significant  name  of  "bad  lands''* 
This  plain  is  broken  in  latitude  40o  30^  by  the  great  eastern  and  western  ranges  of  the  Uintah  mountains,  which  are 
150  miles  long,  and  rises  at  its  culminating  point,  Emmons  ]>eak,  to  an  elevation  of  about  13,700  feet.  It  is  unlike 
any  other  range  in  America,  being,  in  fact,  a  lolty  forest-covered  plateau,  from  which  rise  bare  rocky  i>eak8| 
composed,  like  the  plateau,  of  nearly  horizontal  strata.  It  divides  the  Green  Eiver  basin  from  the  great  plateau 
basin  of  the  Colorado,  but  is  cut  through  by  the  Green  river.  These  two  areas  share  the  characteristics  just 
descri?)ed. 

The  mineral  resources  of  CJtah  are  extensive  and  varied,  and  comprise  lead,  silver,  gold,  copper,  coal,  iron, 
salt,  sulphur,  etc. 

All  the  government  surveys  have  done  moreor  less  work  in  Utah,  but  so  far  as  the  mining  regions  are  concerned 
the  chief  sources  of  information  are  the  publications  of  the  exploration  of  the  fortieth  parallel  and  the  geological 
volume  of  Captain  Wheeler's  survey.  Dr.  J.  S.  Newberry  has  printed  important  papers  on  the  subject,  and  Mr.  G. 
K.  Gilbert  has  published  a  paper  on  lake  Bonneville,  (a) 

The  Wahsatch  forms  the  boundary  between  two  distinct  geological  regions.  At  the  close  of  the  Carboniferous 
the  western  jiortion  of  the  Great  Basin  (including  the  area  of  the  Wahsatch)  was  raised  above  the  level  of  the 
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ocean,  a  position  wbich  it  maintained  throughout  the  MeBOZoic  era.  The  region  to  the  east  of  the  Wahsatch,  on  the 
other  hand,  remained  undisturbed  during  the  Trias  and  Jura,  and  underwent  only  gentle  changes  of  elevation 
during  the  Cretaceous.  The  post-Jurassic  upheaval,  which  folded  up  the  Sierra  Nevada  and  the  Basin  niuges, 
probablj'  also  had  its  effect  upon  the  Wahsatoh,  but  extended  no  farther.  At  the  end  of  the  Cretaceous  a  vast 
upheaval  took  place  in  the  heart  of  the  country,  by  which  the  whole  system  of  the  Rocky  MounlTcMn  ranges  was  raised 
substantially  to  its  present  position,  displacing  the  great  gulf  which  had  hitherto  occui>ied  this  area.  In  this  uplift 
the  Wahsatch  was  involved,  as  is  known,  by  the  ]>lication  of  the  Ci'etaceous  strata  on  its  eastern  slope;  but  the  effect 
of  the  movement  is  not  traceable  further  to  the  west.  The  Wahsatch  range  thus  belongs  geologically  both  to  the 
system  of  the  Basin  ranges  and  to  the  Kocky  Mountain  system,  and  forms  a  broad  boundary  wall  between  the  two. 

A  great  fault  has  taken  place  at  the  western  side  of  the  Wahsatch,  which  forms  its  foot  wall.  Had  erosion  not 
modified  the  range,  it  would  be  seen  to  consist  of  Mesozoic  and  earlier  strata  continuous  with  those  of  the  country 
east  of  it  but  bent  upward  near  the  fault-plane,  so  that  on  the  west  of  the  ci'est  there  would  be  a  gigantic  cliff, 
cutting  the  strata  nearly  at  right  angles,  while  the  eastern  face  would  slope  steeply  away  from  the  crest,  but  would 
gradually  flatten  and  pass  over  into  the  nearly  horizontal  surface  of  the  plateaus.  To  the  south  of  the  Wahsatch 
the  plateau  country  was  also  elevated  at  the  close  of  the  Cretaceous,  but  its  uplift  was  not  attended  or  followed  by 
any  horizontal  thrust  sufiQcient  to  flex  the  strata  uear  the  line  of  upheaval  into  mountains.  The  Uintah  range  likewise 
dates  fh)m  the  post-Cretaceous  uplift,  and  indicates  a  northern  and  southern  compression,  for  its  character  is  that  of 
a  broad  anticlinal.  Since  the  post  Cretaceous  there  have  been  further  orographical  changes,  though  none  which  have 
introduced  new  topographical  features  of  importance. 

The  great  Wahsatch  fault  is  a  feature  of  the  geology  of  Utah  which  has  probably  had  an  important  influence 
on  many  of  its  geological  phenomena,  including  that  of  mineral  deposition.  The  geologists  of  the  fortieth  parallel 
have  shown  that,  as  far  back  as  the  Archsean,  a  fault  occurred  along  the  range  coinciding  for  the  most  pail  with  its 
present  western  foot.  Renewed  dislocation  on  the  same  plane  occurred  at  the  close  of  the  Cretaceous  or  early  in 
the  Eocene,  again  in  the  Quaternary*,  and  the  fault  appears  to  be  in  progress  even  at  the  present  day,  for  so  fresh 
18  the  most  recently  exposed  surface  that  vegetation  has  not  had  time  to  clothe  it.  The  observers  draw  the  inference 
that  such  fractures  in  the  earth's  crust  always  remain  lines  of  weakness,  liable  on  comparatively  slight  occasion 
to  further  dislocation. 

During  the  Trias-Jura  the  gulf  or  inland  sea,  of  which  the  Wahsatch  formed  the  western  shore,  was  shallow  in 
the  northern  and  central  portions  of  Utah,  and  the  sediments  consist  of  sandstones  and  shales,  often  cross-bedded 
by  the  action  of  currents.  Numerous  pools  seem  also  to  have  been  cut  off  from  the  main  body  of  the  water,  and  thus 
to  have  been  exposed  to  evaporation.  The  result  is  seen  in  frequent  gypsum  deposits,  which  are,  for  the  most  part, 
thickest  at  the  center  and  thin  out  toward  the  edges.  Such  conditions  are  not  favorable  to  marine  life,  and  a  very 
large  part  of  the  strata  representing  the  Trias-Jura  contain  only  fragments  of  vegetation  from  surrounding  coasts. 
At  the  southern  end  of  the  territory  during  the  Jurassic  the  sea  was  deep  and  deposited  calcareous  sediments. 

During  the  Cretaceous  the  water  was  for  the  most  part  shallow  toward  the  north,  and,  in  consequences  of  gentle 
oscillations  in  level,  land  and  sea  frequently  alternated  on  the  eastern  side  of  the  Wahsatch.  Portions  of  the 
couhtrj'.  however,  were  maintained  long  enough  above  sea-level  to  permit  of  the  growth  of  an  extensive  flora,  and, 
as  a  consequence,  the  Cretaceous  strata  are  marked  by  the  ])resence  of  numerous  carbonaceous  beds,  which  often 
contain  coal  seams  of  fair  thickness.  In  southern  Utah  the  Cretaceous  sea  at  certain  points  was  deep,  but 
throughout  the  plateau  area  most  parts  of  it  were  shallow. 

After  the  i)ost-Cretaceous  uplift,  and  throughout  the  Tertiary,  the  region  east  of  the  Wahsatch  was  occupied  by 
great  fresh-water  lakes,  the  sediments  of  which  toward  the  north,  and  e8i>ecially  near  the  Uintah  range,  are  deposited 
uncon  form  ably  on  the  Cretaceous.  In  this  region  they  are  also  unconformable  among  themselves,  showing  that 
orographical  changes  took  place  during  their  deposition.  In  southern  Utah,  however,  the  Tertiary  fresh- watvr 
strata  appear  to  show  no  non- conformity  either  with  one  another  or  with  the  underlying  Cretaceous.  It  is  these 
fresh-water  Tertiaries  which  have  been  modeled  by  modern  streams  into  the  fantastic  forms  characteristic  of  the 
bad  lands.  Several  large  lakes  existed  in  the  Great  Basin  daring  this  era,  and  similar  conditions  prevailed  through 
the  Quaternary,  modified  only  in  more  recent  times  by  slight  orograi)hioal  changes  and  by  greatly  incR'ase<l 
evaporation.  The  great  Quatemarj'^  lake  of  Utah  was  Bonneville,  the  history  of  which  has  been  studied  by  Mr. 
6.  K.  Gilbert.  According  to  that  geologist  thp  present  dry  p<»riod  in  the  Great  Bnsin  is  not  the  only  one  which  it 
has  experienced.  A  long  remote  period  of  drought,  during  which  th(^  lake  sometimes  nearly  or  quite  dried  up,  was 
succeeded  by  a  long  wet  period,  in  which,  however,  therc^  was  an  insufllcient  supply  of  water  to  permit  im  overflow. 
Next  came  a  time  so  dry  that  the  lake  altogether  disappeared,  and  then  one  of  so  much  i)recipitation  as  to  allow  of 
discharge  by  overflow.  This  was  followed  by  the  present  epoch,  in  which  the  ateiiof  water  has  been  reduced  to  that 
of  the  Great  Salt  lake  and  the  smaller  bodies  south  of  it  (a) 

The  eruptive  itK'ks  of  western  JJVah  are  the  same  Jis  those  of  Nevada,  and  are  represi>nted  by  Archaean  gnniites, 
Heisozoic  diorites,  diabases,  etc.,  and  Tertiary  or  post  Tertiary  audesites,  rhyolites,  and  basalts.  According  to  Mr. 
Hague,  no  true  trachytes  are  found  among  the  rocks  collected  in  Utah  by  the  exploration  of  the  fortieth  parallel. 
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An  interesting  series  of  rocks,  locally  called  syenitic  pori>liyries,  has  been  collected  in  the  West  Mountain  district, 
Oquirrh  range,  by  the  census  expert,  which  seem  to  be  highly  augitic  granite-porphyries.  As  in  Nevada,  there  is 
an  intimate  relation  between  the  ore  deposits  and  occurrences  of  eruptive  rocks,  the  former  seldom  being  found 
except  in  the  immediate  neighborhood  of  the  latter. 

Metallic  ores  are  rare  east  of  the  Wahsatch  and  in  the  plateau  country,  where  indeed  Tertiarj*  strata  occupy 
much  of  the  surface.  In  southern  Utah,  however,  the  Triassic  sandstones  carry  silver  and  copi>er,  and  especially 
rich  strata  of  this  age  form  the  famous  silver  reefs  near  Leeds.  To  the  west  of  the  Wahsatch  and  along  the  edge 
of  the  high  plateau  a  series  of  ore  deposits  is  found  from  one  end  of  the  territory  to  the  other,  forming  a  true 
mineral  belt.  All  of  these  are  associated  with  Palseozoic  strata,  which,  however,  proves  nothing  as  to  the  age  of 
the  deposits ;  indeed,  it  is  known  that  some  of  them  must  be  Tertiary  or  post-Terti«ry.  It  seems  extremely  probable 
that  these  ore  deposits  owe  their  existence  to  the  solfataric  action  aecompanying  the  eruption  of  massive  rocks,  and 
that  the  points  where  these  reached  the  surface  were  determined  by  the  line  of  disturbance,  of  which  the  great 
Wahsatch  fault  is  the  most  striking  manifestation.  At  all  events,  it  is  a  fact  that  the  western  edge  of  the  post- 
Cretaceous  uplift  is  marked  in  Utah  by  an  immense  number  of  deposits.  It  has  been  pointed  out  on  a  preceding 
page  that  there  is  a  strong  analogy  between  the  geological  relations  of  the  mineral  belt  of  Utah  and  those  of 
California.  There  are  ores  in  the  Basin  ranges  of  Utah  as  well  as  near  the  Wahsatch,  and  particularly  in  the 
Oquirrh  mountains,  which  lie  to  the  west  of  Utah  lake.    These  are  very  similar  to  the  deposits  in  the  kindred  ranges 

of  Nevada. 

The  prevailing  type  of  the  ore  deposits  in  Utah  consists  of  more  or  less  reguhir  bodies  of  argentiferous  lead 
ores  associated  with  limestone,  and  usually  accompanied  by  eru-ptive  rocks.  The  original  form  of  the  ore  was 
probably  in  all  such  cases  galena,  which  in  a  majority  of  instances  has  yielded  to  decomposition  processes  for  a  long 
distance  from  the  surface,  and  is  now  replaced  by  carbonate,  sulphate,  and  other  secondary  minerals.  Of  such 
occurrences  the  Horn  Silver  mine  is  an  excellent  type  and  an  important  instance.  The  deposit  worked  by  this 
mine  lies  between  a  foot  wall  of  dolomitic  limestone  and  a  hanging  wall  of  rhyolite.  The  nature  of  this  lava  is 
proved  by  microscopic  slides  in  the  census  collection.  Small  masses  of  galena  occur,  but  the  prevalent  minenil  is 
the  sulphate  which  has  formed  in  consequence  of  oxidation  of  the  galena.  It  is  a  significant  fact  that  heavy  spar 
is  one  of  the  gangue  minerals,  but  occurs  only  near  the  rhyolite.  The  same  district  shows  other  volcanic  rocks.  Au 
augite-andesite  is  found  near  the  Horn  Silver  mine,  and  the  Carbonate  mine,  near  by,  is  associated  with  a  hornblende- 
andesite  of  so-called  "  trachytic"  habitus  similar  to  the  Mount  Eose  liornblende-andesite  of  the  Washoe  district. 

The  veins  in  Utah  which  are  associated  with  slates  or  quartzites  do  not  commonly  carry  a  i>repondeTance  of 
lead  ores,  but  are  cupriferous  and  sometimes  auriferous ;  the  gangue  in  such  cases  is  also  generally  quariz.  Of  such 
mines  the  Ontario  is  much  the  most  important. 

The  Ontario  mine  in  the  Uintah  district.  Summit  county,  is  a  strong  vein,  several  feet  wide.  Its  ores  are 
zincblende,  galena,  fahlerz,  and  pyrite,  with  some  honi-silver  and  copper  carbonate  in  a  quartz  gangue.  The  walls 
are,  in  the  main,  quartzite,  but  at  400  feet  a  porphyry  was  struck  near  the  vein  which  appears  at  lower  levels  in 
contact  with  the  vein,  and  it  is  thought  will  replace  quartzite  as  the  hanging  wall.  Unfortunately  the  8])ecimen8 
of  this  porphyry  received  are  too  much  decomposed  to  make  determination  possible.  It  is  full  of  pyrite,  and  has 
manifestly  been  subjected  to  solfataric  action.  The  Ontario  is  one  of  the  richest  mines  in  the  country.  Its  ore  is 
treated  by  roasting  in  a  Stetefeldt  furnace  and  amalgamation. 

The  sandstones  of  southern  Utah  and  the  adjoining  regions  carry  a  very  unusual  form  of  ore  deposits, 
consisting  of  impregnations  of  silver  and  copper,  partly  native  and  partly  as  sulphides.  Much  of  the  silver  sulphide 
has  also  been  converted  into  chloride.  The  age  of  these  sandstones  was  determined  by  li^rofessor  J.  Marcou,  and 
subsequently  by  Dr.  J.  S.  Newberry,  as  Triassic — a  determination  confirmed  by  Messrs.  Gilbert  and  Howell,  (a) 
The  geological  information  which  has  been  published  on  this  subject  is  very  largely  due  to  Dr.  J.  S.  Newberry.  (6) 
After  having  described  the  peculiar  character  of  the  Triassic  sea  in  this  portion  of  the  continent  and  mentioned  the 
well-known  facts  regarding  the  silver  contents  of  ordinary  sea- water,  this  geologist  states  his  opinion  as  to  the  origin 
of  the  silver  and  copper  in  the  sandstones  as  follows : 

Near  the  Utah  shore  of  this  Triassic  basin  the  wat«r  woald  seem  to  have  been  more  highly  charged  than  elsewhere  with  silver, 
though  it  was  also  the  associate  of  the  inore  abundant  copper  in  New  Mexico,  the  Indian  territory,  and  Texas.  Doabtlesa  this  silver 
was  brought  up  in  springs  on  the  old  land  from  the  same  sources  which  furnished  so  large  an  amount  of  silver  to  the  fissure  veins  formed 
there  long  after.  Near  the  old  shore  the  driflb-wood  brought  down  by  the  draining  streams  and  scattered  by  the  shore-waves,  when 
buried  in  the  accumulating  sediment,  became  more  or  less  replaced  by  copper  and  silver,  precipitated  by  the  reducing  action  of  organic 
matter  which  is  manifested  in  so  many  different  ways.  The  quantity  of  silver  in  some  of  the  bays  and  estuaries  carried  by  draining 
streams,  perhaps  fed  in  part  by  mineral  springs,  may  have  been  greater  than  that  in  most  parts  of  the  v/ater-basiu,  and  hence  the 
sediments  formed  there  hold  a  quantity  larger  than  the  average.  We  find  the  same  variation  in  the  distribution  of  copper  farther  east. 
In  sonie  places  it  was  so  abundant  that  it  was  not  all  taken  up  by  the  decaying  wood,  but  formed  concretions  of  sulphide  in  the  sand  or 
clay. 

The  ores  of  silver  and  copper  plainly  existed  as  solutions,  which  saturated  the  sand' when  it  was  coUected  and  deposited  the 
sulphides  with  sandstone  after  the  meohonieal  action  which  transported  the  sediment  was  at  an  end.  All  this,  however,  was  within  the 
Triassic  age,  while  the  water  was  shallow  and  highly  charged  with  mineral  matters. 
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He  states  later  iu  the  same  article  that  he  regards  it  as  possible,  though  uot  probable,  that  in  some  places  the 
porous  sandstones  of  the  Trias  were  penetrated  by  solutions,  from  which  the  sulphides  of  copper  and  silver  were 
precipitated. 

The  undisturbed  condition  of  some  of  the  sandstones  is  certainly  an  argument  in  favor  of  the  supposition  that 
the  ore  was  deposited  with  the  sandstone,  but  there  are  considerable  difficulties  involved  in  its  acceptance. 
Common  sea-water  will  dissolve  only  an  extremely  small  amount  of  silver  salts,  though  saturated  solutions  of  salt 
are  capable  of  dissolving  silver  chloride  in  considerable  quantities.  If  the  Triassic  sea  held  the  silver  in  solution, 
it  can  only  have  been  charged  with  the  metal  after  isolation  from  the  main  ocean  and  concentration  by  evaporation; 
but  it  is  difficult  to  suppose  this  combination  of  conditions  prevailing  over  wide  areas.  The  deposits  of  commem 
in  Ehenish  Prussia  present  very  strong  analogies  to, those  of  Silver  Reef,  but  there  it  is  an  argentiferous,  though 
otherwise  very  pure  galena,  which  is  disseminated  through  sandstone.  There  are  strong  chemical  objections  to 
supposing  this  galena  to  have  been  deposited  directly  from  the  ocean,  or  even  from  a  land-locked  basin  of 
concentrated  sea- water;  yet  a  satisfactory  theory  would  give  an  account  of  it  as  well  as  of  the  Utah  silver.  The 
theory  of  impregnation  of  the  sandstones  by  solution  presents,  in  my  opinion,  fewer  difficulties.  It  is  not  easy  to 
see  why  the  replacement  of  organic  matter,  such  as  wood,  by  the  metals  would  not  occur  as  readily  from  an 
ascending  solution  as  from  sea-water,  while  ascending  solutions  would  certainly  favor  the  formation  of  the 
considerable  nodules  of  ore  sometimes  found  iu  the  sandstone.  May  these  ileposits  not,  after  all,  be  chemically 
and  physically  analogous  to  ordinary  veins,  though  so  different  from  them  structurally  I  It  is  su[)posed  that 
precipitation  takes  place  in  veins  where  there  is  room  for  deposition,  and  where  at  the  same  time  relief  of 
temperature  and  pressure  or  chemical  action,  especially  that  of  organic  matter,  induce  precipitation.  In  ordinary 
rocks  such  conditions  are  to  be  found  mainly  in  fissures,  but  in  sandstones,  particularly  such  as  carry  organic 
matter,  they  may  occur  anywhere,  and  the  presence  of  copper  or  lead  would  be  as  readily  accounted  for  as  that  of 
ffllver.  Dr.  Newberry  records  that  analyses  made  at  his  instance  by  Mr.  J.  B.  Mackintosh  show  that  the  silver 
in  some  of  the  sandstones  is  accompanied  by  selenium  in  considerable  quantities.    * 

The  number  of  workable  coal-seams  in  Utah  is  very  considerable.  Those  thus  far  opened  lie  for  the  most  part 
on  the  eastern  flank  of  the  Wahsatch,  or  not  far  from  the  western  edge  of  the  high  plateau,  and  while  search  for 
them  elsewhere  is  by  no  means  hopeless,  these  localities  seem  most  likely  to  show  good  seams.  Both  Cretaceous 
and  Tertiary  beds  are  said  to  occur,  (a)  and  some  of  them  are  reported  to  present  very  unusual  qualities  for  coals  of 
such  recent  date,  not  crumbling  on  exposure,  containing  a  very  small  amount  of  water,  and  yielding  strong  coke. 
The  great  value  of  such  beds,  at  an  immense  distance  from  the  well-explored  coal-fields  of  the  Carboniferous  era, 
is  patent. 

In  the  appendix  will  be  found  a  report  on  the  mining  industries  of  Utah  by  Mr.  D.  B.  Huntley,  who  filled  the 
office  of  special  expert  for  the  territory.  This  paper  describes  the  mineral  resources  in  so  much  detail  that  any 
special  notes  on  the  counties  are  unnecessary  here. 

BEA.VBR 
[Von.— DetenninatioBs  in  parentheaes  are  giTen  on  the  aathority  of  the  experts.] 


lOlM. 

Ore  and  gangne. 

WAI 

.LA. 

Hanging. 

Charaoterof 

Foot 

deposit 

BBASflEAW. 
OMf« 

CeroMite,  cuprite,  copper  carbonates,  witix  calotte, 
aragoDite,  and  limonite,  (manganese  oxide,  natire 
snlphnr). 

CerofMiitf^  apd  anirlfifilte  nnMlominate :  iral^nti  dnfts^ 

Tffm^WtOne  T.rrr.  ...... ...... 

Irregnlar  bodies. 

AAV  FBAKCUOO. 

If  flm  nil  TUT .................. 

T^lmAatiATiA                       

Rhvolite  * 

Chimney. 
Vein. 

noysito,  proostitc,  (pyrarfEyrite),  corargyrito,  argen- 
tito  alao  occur  with  colcite,  qnartz,  and  barite. 

Anrontite.  arff^ntlferons  efllena.  cemavite.  and  auartv  '  TinmKi«niiM.ftn«iAaifjk  *   . 

• 

TTnniMAn(lA.AndMiitA  * 

flnuBpUm. 

Galena,  cemasite,  and  caloite,  (iron  oxides  and  qoartz) . 

Copper  carbonates,  ealdte,  (iron  oxides,  said  to  carry 
fluorapar). 

Cemasite 

Cemasitev  hommilTer.  malaohite.  and  cmarts ........ 

LimeiitonA    t  r '  T.lin««fonA 

Irregnlar  bodies.  • 
Pipes. 

IfakaldlA  A  Summit 

Limestone  and  alate 

• 

Blftok  liuMMtone  ...  - 

Limestone  and  alate 

Black  limestone. 
Limestone. 

Dolomitio  limestone 

Siliceous  limestone. 
Umestona 
C^ataUine  limestone 

Umestoiie. 

Dolomitio  Umestfflna 

STAB. 

Baning  Ifioscow  Hill 

OfiBgiu 

Limestone   

Galena,  oemaaite,  gypsum,  and  pyrolnaite,  (limonite) . . 
Cemaaite  and  anarts 

Dolomitio  limestone 

fiilicAnnii  limAatnnA       

ChlmBSj. 

Oscsfola 

JMM. 

(ralenab  (oemaaite  and  iron  oxides)  -  -  r 

Limestone 

Crystalline  limeatone 

'  Granite* 

Viekrinm 

Galena,  oorusaite,  free  aolphnr,  gypanm.and  qnarta, 
(limonite). 

Hematite  and  limonite  used  as  flax 

Galena,  oemssite,  and  clay,  (limonite,  little  gold,  or 
aUver). 

1 

Vukui 

WSMO        

1  Dolomitio  limestone 

1 

I 

• 
CnSflUWTa 

*  IfioroaooplcaUy  examined. 


«  B.  E.  Howell  in  AirMft  Wettof  ikelWik  Mtridkm,  yoLZ^i^  878« 
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PRECIOUS  METALS. 


JUAB. 
fVon.— DetonniiMtloDt  is  parantheM*  n»  given  od  tlie  aiitbori^  of  the  aspttto.) 


1 
Ore  and  gauRoe. 

WALL*. 

Charaoteraf 

lltaM. 

Foot 

• 

(Porphyry) 

(Limestone) 

Probably     daoite,  *    (lime- 
.  stone). 

nomblende4uid68ite  * 

Siliceous  limestone 

Indeterminnblydeoompoaed 
massive  rock. 

'  Andeeite,   (')    decomposed 
and  pyrltiterous. 

Dolomitic  limestone 

Limestone 

nangiag. 

flflipii^^ 

Tumo. 
Bffnuim^  ...........T....-T 

(Galena,  nvrite.  i^nd  other  minenU*) 

(Porphyrj-). 

(Limestone) 

Pipes. 
Mineral  beH 

BrltlBh              ...     .  r     r  .  T 

(Copper  minorala,  limonite,  colcito,  quartz,  rarely 
gold,  and  mon^^aneso  oxide.) 

Qaartzoso,  carrying  limunito  and   lead,  probably  aa 
cenissite,  (copper  carbonatoa  and  niilphidtMi). 

Embeticite,  angleaite,  pyrite,  mispiclcel,  qnaiiz.  (lim- 
onitc). 

Galena  and  itsdecomponition  pHMlncta.  copper  istalnA, 
hematite,  quaitz,  calcit<s  (lead  ocbor.  gold,  horn-ail- 
ver,  and  zincblende). 

Bismiithito  (argent iferoiin). 

SiliceOQB  and  ferrnginons  rock  (carriea  bismnth  and 
ailver). 

Ferroginona  quartz,  calclte.  and  ceruesite  (?) 

1 
Cnprite,  pyromorphite,  copper  carbonates,  quartz,  cal- 
cite,  pyit>lusitG,  (limonite,  argentite,  and  horn-sil- 
ver). 

Enargite,  malor.hite,  quartz,  pyrolusite,  (silver) 

Anglesito,  iron  oxide,  and  quartz. 

Galena,  ceniSHite,  quartz,  (limonite  and  silver,  prob« 
ably  as  argentite). 

Argentiferous  pyrolusite,  (galena,  gold,  and  copper) . . . 

Galena,  cenissite.  calcite,  and  quartz. 

(Galena,  cerussite.  limonite.  and  ouartz) 

Cftiina 

Pr«)bably      daoite.*   (lime- 
st<me;. 

Homblende-andeeita  * 

Silit^eouH  limestone 

Vein. 

Klmor  Hat r.-^T 

De. 

EnrelcaHill 

Irregular  BUMaeab 

Golden  Bell 

Indeterminably  decomposed 
massive  riK-k. 

AndoHite.   (?)    decomposed 
and  pyritiferous. 

Dolomitic  limestone 

Limestone. 

Diorite* 

Goldoii  TreMurs 

Vein. 

JoeBowen  

ManiTnot  h , 

Yfldn. 

Mammoth  Copperopolifl 

IfforniDir  Glorv  .,--,-., 

Diorite* 

Homblende-andeaite  * 

(Granite)  (f) 

Park 

VeiB. 

BisingSim 

Shoi^er  ......rr.....-^-..^.-- 

Honiblende-andeaite* 

(Granite)  (1) 

Do. 

g^ffHOflfM   , .,., ,.-....»T 

Dow 

• 

1 

*  Microscopically  examined. 

PIUTE. 
[NOTS.— Determinations  in  parentheses  are  given  on  the  authority  of  the  experts.] 


OHIO. 


I 


Bally  Boy |  Galena,  quartz,  (oeruasit*)). 

Copper  Belt I  Melacooite,  ( ?)  copper  carbonates,  iron  oxide,  (tetra-     Quartz-porphyry  * ;  Quartz-porphyry  * Vein. 

I      hedrite,  cbal  copy  rite,  chalcoslte,  and  quartz). 

MOUITT  BALDT. 


Deer  Trail I  Galena  and  decomposition  protlucts,  malachite,  wul-     Qnartaite 

I      fenite,  quartz,  (lead  oclier  and  copper  sulphides),      l 

Green-Eyed  Monster '■  —  do . .  do 


Pluto I  Argfcntito,  free  gold,  and  calcite. 

Lucky  Boy !  (Quicksilver  selenide. 


*  Microscopically  examined. 

SALT  LAKE. 
[NOTB. — Determinations  in  parentheses  are  given  ou  the  authority  of  the  ezx^erta.] 


BIO  COTTONWOOD. 

I 

A.nellie I 

Antelope  Sc  Prince  of  Wales 


Butte 

Carbonate 
Maxficld.. 


Ophir 


l>eed  d^  Ilenson  . 
Silver  Mouiitaln 


Thor  i  llright  Point 

LITTLK  COTTONWOOD. 

Cincinnati  — 

City  llocks 


Melaoonite  and  malachite,  (lead,  silver,  and  gold) 

GuU-no,  limonite,  copper  stains,  and  o^lcite,  (cerussito 
and  mangancHo  oxide). 

Galouo,  limonite,  calcite,  pyrolusite,  and  quartz  ...  . . 

Galena,  ccrunsite,  limonite,  and  calcite   

Galena,  ccniBttite,  malachite,  pyrite,  quartz,  calcite, 
tiiie,  (manganese  oxide  and  hiiionite). 

Galena,  cemasite,  copper  stains,  pyrolusite,  and  iron 
oxide. 

C'eiuasite,  plumbic  (K'her,  anglesite.  iJiid  calcite.  ..... 

Galcun.    ceniSHito,    plumbic   ocher,  (copper   blaius, 
quartz,  and  limonite). 

(Guleua,  ceruesite,  liuionit4>,  and  quartz) 


(Limestone) \  (Limestone). 

Limestone Limestone. 


...  do "...  do 

I  Dolomitic  limestone I  Dolomitic  limestone. 

Limestone '  Limestone 


Vein. 
Bedded 


Blue  limestone Blue  limestone. 

Liiuefttone Limestone. 

Quartzito  and  shale !  Quart zite  and  shale. 


Qnartzite Quartzitc 


Bodded 
Vein. 


Dexter 
Emma  . 


I 


Emily 


Equitable . 
Evergreen 
Grizzly  ... 


(Galeuu/,  ccrussiK*,  amglesitc,  and  pyrolusite. 

(Galena).  eoruHsito,  wulfenitc,  cuprite,  malachite,  py-  I  Limestone  and  diorit**  * 
rulusite,  and  limonite. 

Galena  and  quartz. 

Galena,    cenisitite,    anglesit4>,    limonite,    calcareous 
gangne,  (manganese  minerals). 

Galena,  dufrcnoysite,  pyrite,  calcareous  gangue,  (tet- 
lahediite,  zincblende,  and  quartz). 


Limestont^  and  diorite.  * 


Limestone Limt^stoue  . 

(Quartaite) '  (QuarUite) 


Belt. 
-Vein. 


Loolte 

Ifttth  Star. 


(Galena  and  cerussite) 

(Galena,  cerussite,  limonite,  and  copper  carbonates) . . 

Cerussite,  copper  stains,  limonite,  and  manganeae 
minenda. 

(Limonite,  qnarta,  with  galena  and  eernaalte) 

Galfoa.  oemssite,  aadwnlfenite 


(Limestone) j  (Limestone). 

(Limestone  and  sandstone) . .  j  (Limestone  and  sandstone). 
Limestone *....:  Limestone. 


(Limestone) j  (Limeatone) 

Limeatone I  Limestone.. 
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SALT  LAKE— Continued. 


Mine. 


Ore  and  gan  jrne* 


urrLX  coTT05wooi>— oont'd. 

Oxford  A  Qeneva I  Galena,  comMite,  plumbic  ocher,  wad,  cnargitc,  py* 

j      rite,  chalc<)])yrit(\  malachite,  inaTcaiiite,  ctdcarfoua 
ganfino.  (oxide  of  manganeso  and  quartz). 

Toledo (Ilematitc,  quartz  carrying  silver) 

Vallejo Galena,  c<'niiwit4\  anirlrHito,  oopprr  ntaiua,  limonite, 

j      hauomannite,  and  wulf«*ijitc. 

Victoria  Sc  Surpriaer '  Comseite,  limnnite,  probably  horn-»jlver. 

Wellington.. Galena,  /incblendo,  copprr  pj-rite,  (limonito,  ailvt-r, 

'      and  gold) 

WI8T  MOUXTADr. 


WALM. 


Foot 


Hanging. 


Cbamcter  of 
depoalL 


(Qnartzlte) (Qoartzite) 

Dolomite Dolomite. 


Vein. 


I 


(Black  limestone) (I)laok  limoatone) !  Vein. 


Highland  Boy 
Jonlan 


Live  Yankee. 
Lucky  Boy  . . 
liay  Flower  . 


Galena,  chalcopyrite,  (gold) 

Gah'na.  (uold;,  imn  and  n>ji])i>r  p3  ritea,  cemaaite,  limo- 
nito. quartz,  nud  copiier  Ktaius. 

Galena,  eeruH»ite.  limonito,  and  quartz 

Orpiment  and  Tt5al>;ar. 

Gold,  quurtz,  and  limunite 


Quartzite I  Limestoniv 

do SilicoouH  limentono 


I 


Vein. 


O rauite-porphyry* Gnmitc-itorphyry. ' 


Keptone 

QUA  Tflcgraph. 


Queen 


Stewart 

Stewart  2^0.  2.... 

Telegraph  lat  W.  £ztn 

The  LeadHlne 

Tluwaukee 


Vktor 

Wittnamack. 


Tooemito 


Zincblcnde.  g.ilen:i,  p v i ito,  (Hilver  and  gold) 

Galena,  reruniiitc.  iron  and  co]>per  pyrites,  malachite, 
limonito,  and  quaitz.  i 

Galena,  cerufibite,  argmtite,  ]>>  rari;yrite.  rhodocrosite, 
ziucl>leDdi-,  quartz,  barite,  (bomito,  calcit4')- 

Gold,  qn:irtz,  lim«  nite,  galena,  and  chalcopyrite  

Gold,  quartz,  limoniic,  (silver  and  copper  carbonate)..; 

Cerussito.  quartz,  (galena  and  limonltc) 

Ceruaaite  and  quartz 

Galena,  binnite.  zincblende,  pvrite.  cemssite,  qiurts,  i 
iron  oxides,  (ruby  silver  and  native  silver). 

CeruHsite,  (nilver  and  gold) 

Galena,  dufrenoyidte,  iron  and  copper  pyrites,  oems-  ' 
site,  limonito,  zioc-ritriol  efflorescence,  native  sid* 
phur.  (zincblende,  cubanite,  tetrabedrile,  calcite, 
and  gypsum). 

Galena,  cemssite,  iron  and  copper  pvrltes,  melaoonite, 
limonite,  (bomitOi  sincblende,  antl  quartz). 


(Uetwoen  granite  and  qtiartz-j  (l)et  ween  granite  and  quartz-    Vein, 
it*'.)                                       I      ite) 

Limestone ;  (Quartzite). 

—  do !  Quart  zi,te   


Belt. 


An^tio        granite    -    por-  |  Au;!itii*        gianito    •    per*  Vein. 
pbyry.(T)*                                   phvrv.  (0'     ' 

Quartzite Quartzite Bedded  vein,  (t) 

(Unknown) ■  —  do Vein. 

(Quartzite) '  (Quartzite) IkNlded  vein. 

Quartsito QuartziU^ Belt. 

do do l>o. 

(Qnartsite) (Quartzite) Vein. 

Qoartxite Shale Bedded  vein. 


.do Quartzite 


Vein. 


*  Microscopically  examined. 

SUMMIT. 
[Nora. — Detenntnations  in  parentheMs  are  glren  on  the  authority  of  the  experts.] 


DIITAII. 

Empire. '  cnom.silTer),  malachite,  (ceraaaite),  quarts,  manga-  -  Quartzite.. 

j      neae  oxide,  and  limonito. 

Fairriew |  Cemssite,  plattnerite(r)  witbcaleareouagangue (Quartzite). 

OBtario '  Galena,  argentite,  (native  silver),  tetrahedrite,  xino-    Qnartsite . . 

blende,  (pyrite),  hom-«ilver,  malachite,  cla3*,  (quarts) . 


White  Pine '  Galena,  sineblende,  p^nite,  cemssite,  malachite,  (tet*     Limestone 

I      rahedrito,  argentite,  and  native  ailvei ) . 

Walker  A  Webatcr Galena,  cemasite,  and  quarts. 

Boss (Zincblende,  galena,  ceruMite,  bom-silver,  copper  oar-     (SQioeouslimestoiie). 

bonate,  manganese  oxide,  limonite,  and  qnartz.) 

Woodakle j  (Ceniaeite,anglesite^galeBa,  iron  oxide, and  calcite)...   (Qnartsite) 


(Said  to  be  porphyry) 


((^uaHzite). 

Qnartzite  and  liiiletennlna- 
ble  dioi  ite-liko  porpbyrj'. 

Diabase  (?) 


(Gn-en  p<iTpliyry) . . . 
(Siliceous  limestone). 


Vein. 

Vein. 
Do. 

Vein. 
Vein.  (!) 


TOOELS. 
[STOTS.— Detenninations  in  parentheses  are  given  on  the  antherlty  of  the  experts.] 


CAMrrLOTD. 


Stfbnite^  qoarts,  limonite,  (hom-aBrer  and  antlmonJal 
^ver). 


Sillceoua  Umestone Bedded  vela. 


Galiferala Cemssite  and  limonite 

Doagtas '  Galena,  cemssite,  caldte,  quarts,  and  limonite 

Gem,  Antelope Galena,  chalcopyrite,  (limonite  and  pyrite) 

Hidden  Treesiue Galena,  i-emssite,  malachite,  and  limonite,  (silver) . 


(Argpntifi-rous  galena,  cemssite,  copper  carbonate*, 
nalive  silver,  bom-cilver,  and  limonite.) 

Cemasite,  honi.silver,  awl  siliceous  gangue 


(Limestone) (Liiuentoniv 

. .  ..do .do 

do do , 

Limestone^  quartz-porphyry     Klate  d  i  ke . . . 

Siliceous  limestone Sandstone  . . 


Mono 


Qneenef  the  flm. 


tslhi  gnmp 


n^Hf  TALLSr. 


Galena.  cem«i»ite.  plattnerit«*.  (?>  pyrit-,  (bom-silver, 
cbaloop>riie.  an<l  limonite). 

Galena,  tctralie«iiite.  cerumti*.  malachite,  limonil<-, 
aniealiite.    . 

Centwite.  linH»uxte.  and  caleit**,  Mhe  limonite  1>«  argen- 
tift-ruUHi . 

(Cernsiiite.  horu-«ilvi-i. limonite.  and  ealeiti-/    


Galena.  OC1  OM>ite.  liiiii.nitr.  iniauganenc  minrial*  umI 
copptT  id2iu»>. 

Cemssite,  limnnite.  clay.  {ai;.entifcroiis  g»l*«a.  mala- 
cWte,  aad  Baaganeoe  Blaenle). 


Limestone  and  qnartzite  . . 

(Clav  shale,  clotie  to  lime- 
stone, i 

Fetid  limestone 


Iiidri(|-rDiinalili-  porphyry... 

(Cliy  nbale,  <1omi  to  lime- 
fiton<*  f 

Calcarf-ous  aandatone 


Lime-ton**. 


.  .lo 


Liroestoni* 
. .  di»    . 


(Siliceoufi  limrstfiDef *  BLit:k  liiuratoDei . 


JSe«lded  rein. 

Bedded  mass. 

Vein 

(Chimneys. 

IrT'  :;iilar  liodies. 

B^dde<l  vein. 
Vein. 

Do. 

Do 

Pipes. 


Bedded 
Da 
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PRECIOUS  mi^:tals 


UTAH. 
fNOTB.— Dotenninations  in  parvntheseii  oro  given  on  the  anthority  of  the  experts.] 


WAUA 


Mine. 


Ore  and  gangne. 


Foot. 


Hanging. 


▲MXBIOAN  VOBK. 

Lire  Yankee ■  Galena,  pjTite,  qnartz,  (silver,  gold,  sincblende,  and  j  (Quartsite). 

i     copper  ore).  ; 

Miller Galena^  oemssite,  sinoblmdo,  p>Tite,  llmonito,  (silrer,     Shale. 

gold,  and  quartz). 

(Galena,  cerumiite,  llmonite,  and  day ) 

Galena,  cerussite,  sincblende,  qnartz,  limonlte,  arsen- 
ical and  antimonlal  conipoonds. 

(Comssitc,  p3rrite,  qnartz,  limonite,  and  copper  stains.) 


Pittsbnrgb 

WildDutdunAn 


Treasnre 

BILYKB   LAKS. 


Milkmaid 


(Limestone) (Limestone). 

Limestone i  Limestone.. 


((^nartzite). 
Limestone. 


— do 


.do. 


Galenik  cenissite,  quartz,  limunite,  (pyrite  and  zinc-  j  (^artzite j  Qnartsito 

ade).  ! 


blenc 


Wahsatoh j  (Galena,  cenissite,  limonite,  and  quartz) i  ((^uartzito) ((^nartzitc) 


Ohaneterof 
depoidts. 


Vein. 
Da 

Dob 

Do. 

Da 
PIpea 


WAHSATCH. 
[IfOTK. — ^Detonninations  in  parentheses  are  given  on  the  authority  of  the  experts.) 


BLUS  LBDOS. 

I 

Lady  of  the  Lake '  Galena,  sincblende,  oalcite,  and  quartz 

Wahaatch !  Galena,  cemssite.  pyromorphite,  and  qnartz. 

BNAKBCSIXK.  I 


Granite  * i  (Porphyry) . 

(<^artzit«) i  (Quartzite) . 


Jones  Bonansa. 

Pioneer  

Utah 


Malachite,  limonite,  calcite,  and  (qnartz) I  Granite* Granite  * 

(Galena,  eenisslU\  linionit«,  copper  Btnintt,  and  clay)..    (QaartEito) Shale 

Galena,  cerussite,  zincblende,  pyrite,  clay,  and  (tet-     Quartzite Decomposed  diorite  (t)  * 

rahedritc). 


Da 


Vein. 

(I) 
Vein. 


*  MirroHCupicall^  examined. 

WASHINGTON. 
[NOTB. — Determinations  in  parentheses  are  given  un  tliu  authority  of  the  expeits.] 


HABBIBBUBO.  .     , 

Backeye , Masncsian  day,  showing  flakes  of  silver.    Sandstone  i  Sandstone  and  clay  slate \  Sandstone  and  clay  slate. . . . 

-mth  native  silver  and  argenti to.    Fossil  plants  re-  ' 
plnee<l  in  part  by  silver  and  horn-silver. 

Barbee  dt  Walker Sandstone  with  native  silver  and  snlphnrets,  (horn-  '  Sandstone ;  Sandstone 

I      silver,  argentite,  and  lignite).  i  j 

Duflin Sandstone  containing horu-silver,  (argentite,  andna*  ' do ...do 

»    tive  silver). 

Kinner I  Sandstone   containing   horn-silver   and  sulphurets,   i do do. 

I      (silver,  argentite,  uid  lignite). 


Tweeds  j  (Horn-silver,  argentite,  native  silver,  carbonized  veg-  ; do. 

etable  matter.) 


Maud   j do 

Stormont do 


.do. 
.do. 


do 

do. 
do. 


Bed. 

Da 

Da 

Da 

Da 

Da 
Do. 


GEOLOGICAL  SKETCH  OF  ARIZONA. 

lu  the  latitude  of  Salt  Lake  the  Cordilleras,  as  Humboldt  called  the  entire  system  of  western  North  American 
mountiiins,' occupy  a  breadth  of  over  1,000  miles.  Iq  the  latitude  of  Tucson  they  are  contracted  tG  about  half  this- 
width,  which  is  still  further  reduced  in  Mexico.  While  Nevada  occupies  only  a  portion  of  the  breadth  of  the  Great 
Basin,  Arizona,  though  no  wider,  includes  a  large  part  of  the  plateau  region,  the  southern  continuation  of  the  Basin 
ranges,  and  probably  a  portion  of  the  group  of  ranges  of  which  those  on  the  southern  coast  of  Califoniia  are 
members.  The  topograi)hy  is  thus  extremely  diversified  and  for  the  most  part  mountainous.  There  are  fertilo 
valleys  and  well-wooded  mountains  in  the  territory,  but  the  prevalent  chanicter  is  one  of  great  aridity,  and  in  the 
southwestern  portion  there  are  large  tracts  of  shifting  sands,  relieved  only  by  occasional  cactuses,  in  comparison 
with  which  the  sage-brush  plains  of  the  Great  Basin  seem  areas  of  luxuriant  vegetation.  Arizona  is,  of  coursBi 
famous  for  its  mines,  which  j)roduce  chiefly  gold  and  silver,  though  lead  and  copper,  particularly  the  former,  are 
rather  abundant,  and  will,  no  doubt,  be  exploited  on  a  large  scale  when  the  railroad  system  is  further  developed. 
Coal  also  occurs  in  considerable  quantities. 

A  number  of  geologists  have  visited  Arizona.  Dr.  Newberry  was  a  member  of  Lieutenant  Ives's  expedition 
in  1857 ;  Major  Powell  and  Captain  Dutton  have  explored  the  Colorado  cation  and  a  portion  of  the  plateaus,  and 
the  geologists  of  Captain  Wheeler's  survey  have  contributed  very  greatly  to  a  knowledge  of  the  main  featores  of 
the  territory.  But  little  detailed  work,  however,  has  been  done  in  the  mining  regions,  and  snch  of  the  facts 
ascertained  as  are  appropriate  to  this  sketch  are  soon  told. 
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.  Northeaetern  Arizona  belongs  to  tbe  Colorado  plateao,  of  which  aboot  one-third  falla  within  the  Umite  of  the 
territory.  Ttio  Arizoua  plateaus  are  for  tho  most  part  noarly  level,  though,  as  in  Utah,  there  are  folds,  and  even 
ranges,  of  uplifted  mouutains  at  long  intervals. 

The  sonthwestern  limit  of  the  plataaus  is  roughly  indicated  l)y  a  straight  line  niuniug  northwest  iVont  a 
point  in  latitude  33°  31V,  I'lnjritud^'  lioo.    T"  tlm  eiiat  of  tliis  tynnt  the  limiting  line  curves  eastward,  and  in  the 


i;  tenitory  of  £few  Mexico  turns  toward  the  north.    The  plateau  country  separates  two  systems  of  ranger- 
whlah  meet  to  the  sonth  of  it.    Of  these  the  eastern  group  hare  a  nortiiem  trend  and  pass  into  the  Bocky  moanteVB 


\ 
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of  Colorado.  The  western  group  trends  northwest,  and  is  continaons  with  the  Basin  ranges  of  Nevada.  Only  the 
latter  ranges  are  met  in  Arizona,  the  most  westerly  of  tliose  of  northern  trend  occurring  in  New  Mexico  just  east 
of  the  dividing  line. 

The  region  in  which  the  plateans  and  the  two  systems  of  ranges  meet  is  characterized  by  an  immense  lava 
field  covering  between  20,000  and  25,000  square  miles. 

The  relations  of  the  two  systems  of  ranges  to  the  plateau  country  and  the  lava  fields  are  shown  in  the  sketch 
map  on  page  45,  borrowed  by  his  permission  from  Mr.  Gilbert's  report  on  the  geology  of  parts  of  Arizona  and 
New  Mexico,  to  which  our  knowledge  of  the  region  in  question  is  chiefly  due. 

Concerning  southwestern  Arizona  there  is  extremely  little  detinite  information.  This  portion  of  the  territoiy 
is  mostly  comi)Osed  of  granites  and  crystalline  schists,  ami  the  mountain  ranges  are  somewhat  irregalar.  They 
appear,  however,  to  belong  to  the  same  structural  system  as  those  of  California  south  of  fort  T^jon,  with  which 
they  correspond  in  a  variety  of  details. 

In  Utah  the  edge  of  the  plateau  system  is  nearly  coincident  with  that  of  the  inland  Cretaceous  sea.  In  Arizona 
this  is  by  no  means  the  case,  the  surface  of  a  great  part  of  these  elevated  plains  toward  the  west  being  of 
Carboniferous  age,  and  the  Triassic  being  largely  represented  on  the  surface.  The  belt  of  Palaeozoic  included  in 
the  plateau  country,  measured  from  the  southwestern  edge  of  the  latter,  averages  about  80  miles  in  width.  The 
ranges  trending  northwest  and  continuous  with  those  of  the  Great  Basin  are  also  composed  of  Palieozoic  strata, 
except  where  the  Archsean  is  exposed  or  where  volcanic  rocks  hide  the  sedimentary  beds.  Captain  Dutton's 
investigations  have  established  that  the  Jura-Trias  strata  formerly  reached  the  edge  of  the  plateau  system  in 
Arizona  as  they  did  in  Utah,  but  have  since  been  removed  by  erosion.  This  is  shown  by  the  presence  of  remnants 
of  these  beds  protected  by  lava  near  the  edge  of  the  plateau,  and  by  the  impossibility  of  reconstructing  their  surface, 
except  on  the  supposition  that  they  reached  this  line.  The  elevation  of  the  range  system,  judging  from  the  analogy 
of  the  Great  Basin,  is  most  likely  referable  to  the  post- Jurassic  disturbance  which  resulted  in  the  formation  of  the 
Sierra  Nevada.  Whether  the  Jura-Trias  beds  were  also  raised  above  water-level  along  this  line  at  this  time  is 
uncertain,  but  it  would  not  be  surprising  if  this  should  prove  to  be  the  ease.  The  Cretaceous  sea  in  Utah  was 
shallow,  and  a  slight  post-Jurassic  elevation  would  have  thrown  its  shore  far  east  of  the  Wahsatch.  Such  a  change 
of  shore  line  may  have  taken  place  in  Arizona  and  left  the  western  portion  of  the  plateau  dry,  or  the  shore  line 
may  have  been  nearly  coincident  with  the  edge  of  the  plateau,  and  the  Cretaceous  deposits  aiterward  removed  by 
erosion,  like  those  of  the  Jura-Trias.  The  disturb<ance  to  whicli  the  Arizona  ranges  is  due  extended  eastward  to  the 
edge  of  the  plateau  country,  and  the  post'-Cretaceous  upheaval  which  raised  the  plateaus  extended  westward  to  the 
ranges,  exactly  as  was  the  case  in  Utah.  In  the  northern  part  of  the  territory  the  contact  between  the  Patoozoic 
area  and  the  crystalline  rocks  to  the  southwest  of  it  has  been  traced  for  a  long  distance.  This  line  probably  lies 
somewhat  to  the  northeast  of  the  original  edge  of  the  Palaeozoic,  but  at  no  great  dij^tance  from  it.  That  a  portion  of 
these  strata  have  been  removed  by  erosion  is  indicated  by  the  occurrence  of  isolated  patches  near  the  main  area. 
The  most  remote  of  these  is  reported  as  occurring  in  the  Bill  Williams  Fork  country,  and  may  represent  a  gulf  in  the 
Palseozoic  sea.  Though  the  southwestern  portion  of  the  territory  has  not  been  systematically  explored,  it  has  been 
traversed  in  many  directions  by  geologists  who  would  not  have  failed  to  recognize  Palaeozoic  strata  had  they 
encountereil  them,  and  it  is  probable  that  they  are  absent  from  that  region. 

The  main  contact  between  the  Palseozoic  and  th*e  underlying  strata  is  laid  down  in  the  geological  maps  of  the 
surveys  west  of  the  100th  meridian  continuously  from  Virgin  caQon  to  Camp  Verde,  a  distance  of  170  miles. 
Farther  south  the  most  westerly  occurrences  of  Palaeozoic  shown  are  in  the  Pinal  mining  district  near  Florence  and 
in  latitude  32°  20^,  longitude  109^  4(y.  These  are  probably  near  the  edge  of  the  area,  though  there  is  some  evidence 
of  detached  patches  still  farther  to  the  south,  and  to  the  west  of  the  general  course  of  the  contact  so  far  as  traced. 
The  Chiricahui  range  Las  been  shown  by  Mr.  Gilbert  to  be  largely  made  up  of  Palaeozoic  strata,  and  the  mines  of 
the  Tombstone  district  are  many  of  them  sunk  on  deposits  in  limestone.  In  this  region  limestones  can  hardly  be 
other  than  Palaeozoic,  and  they  are  reported  as  containing  Carboniferous  fossils. 

The  rocks  adjoining  the  Palaeozoic  to  the  southwest  are  unquestionably  Archaean,  for  their  relations  to  the 
Silurian  are  clear  at  a  great  number  of  points,  and  their  lithological  character  in  this  region  is  very  characteristic 
and  persistent.  There  seems  no  evidence  that  these  Archaean  rocks  have  been  covered  at  any  time,  except  where 
comparatively  small  patches  of  the  Palaeozoic  have  been  removed  by  erosion  near  the  contact.  Had  this  area 
formed  a  sea  bottom,  like  the  corresponding  region  to  the  north,  during  the  Trias-Jura,  it  is  scarcely  supposable  that 
the  thick  sediments  which  must  have  formed  should  have  disappeared  without  traces  which  would  have  been 
detected  before  now;  and  while  only  an  elaborate  field  study  can  establish  the  facts,  it  seems  allowable  to  suggest 
the  probability  that  the  subsidence  of  the  Archaean,  which  took  place  at  the  close  of  the  CarlK)niferous  in  western 
Nevaila,  did  not  extend  to  central  Arizona,  so  that  the  continental  area  of  the  Trias-Jura  embraced  eastern  ^Nevada, 
western  Utah,  and  most  of  Arizona,  excepting  the  northeastern  corner.  The  Pacific  coast  ol  that  time  followed  the 
meridian  of  117°  30^  (api)roximately)  to  the  neighborhood  of  Owen's  lake.  If  the  supposition  stated  above  is  correct, 
it  must  then  have  left  the  Palaeozoic  ai*ea  and  continued  in  a  southerly  or  southwesterly  direction.  It  appears  most 
probable,  on  the  whole,  that  it  passed  to  the  south  of  fort  T^jon  and  out  into  the  area  at  pi-eseut  covered  by  the 
Pacific.    The  coast  in  San  Bernardino  county,  California,  has  no  doubt  slowly  changed  its  elevation  repeatedlyi  bat 
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Professor  Whitney  states  that,  while  iu  that  ooanty  a  belt  of  10  or  12  miles  next  the  coast  is  occupied  by  Cretaceoos 
and  Tertiary  strata,  the  region  back  of  this  is  composed  of  granite  and  highly  cr>'stalline  rocks  of  the  geological 
age,  of  which  nothing  is  known,  (a)  Such  descriptions  of  San  Bernardino  connty  as  have  been  published,  however, 
show  that  the  rocks  are  extremely  similar  to  the  Archsean  of  Arizona,  and  in  the  absence  of  definite  information 
it  may  be  assumed  that  they  are  identical.  If  so,  there  is  a  body  of  Archaean  reaching  from  San  Diego  to  Gamp 
Yenic,  a  distance  of  about  300  miles.  Its  northern  limit  is  not  far  from  Owen's  lake,  and  its  southern  extension  is 
unknown.  If  the  shore  line  of  the  Pacific  ocean  iu  the  Mesozoic  era  passed  westward  or  southwestward  from  near 
fort  T6jon  to  the  present  coast,  Jura-Trias  strata  probably  underlie  the  coast  ranges  in  that  neighborhood,  and  it  is 
possible  that  they  may  somewhere  bo  exposed. 

it  is,  of  course,  wholly  impossible  to  assign  a  date  to  the  Archoean  ranges  of  Arizona,  the  more  so  that  the 
topographical  maps  of  the  area  are  very  inaccurate.  These  mountains  scarcely  appear  to  form  a  portion  of  the 
Basin  range  system,  but  they  may  have  been  raised  at  the  same  time,  for,  though  their  lithological  character  differs 
greatly  from  that  which  prevails  in  those  ranges,  the  trend  and  general  relations  of  the  Archteau  mountains 
certainly  do  not  differ  more  from  those  of  the  Palaeozoic  ranges  of  Arizona  than  the  Mesozoic  Sierra  Nevada  from 
the  ranges  of  the  same  era  in  western  Nevada.  It  at  least  seems  more  likely  that  the  Archaean  ranges  date  from 
the  post- Jurassic  upheaval  than  from  either  of  the  three  other  important  uplifts  mentioned,  while  it  acaroely  seems 
possible  that  any  traces  of  a  pre-PaliBozoic  mountain  formation  should  have  withstood  erosion  till  the  present  day 
unless  protected  by  overlying  rocks  of  later  age. 

Of  the  eruptive  rocks  of  Arizona  not  much  is  known.  Besides  granite,  there  are  enormous  quantities  of  tnie 
basalt  and  of  other  volcanic  rocks  which  have  not  yet  been  subjected  to  the  minute  examination  necessary  to  classify 
them  satisfactorily.  The  census  collection  contains  numerous  specimens  of  pre-Tcrtiary  eruptive  rocks,  quartz- 
porphyry,  diabase,  and  diorite.  If  the  analogy  of  Nevada  could  be  trusted,  these  rocks  would  be  regarded  as  Mesozoic, 
and  as  probably  post-Jurassic.  They  appear  in  the  Palaeozoic  ranges,  not  merely  as  dikes,  but  as  lar^e  masses, 
inclosing  veins,  and  their  extrusion  was  most  likely  a  concomitant  of  the  disturbance  to  which  the  formation  of  the 
ranges  is  due.  Though  only  an  examination  in  the  field  can  determine  the  age  of  those  mountains,  the  occurrence 
of  these  eruptives  is  another  argument  for  referring  them  to  the  great  Mesozoic  upheaval. 

The  census  coUectionyof  the  Pacific  division  contains  only  a  single  syenite.  This  forms  the  hanging  wall  of 
theOolden Eagle  mine,  Globe  district,  Pinal  county,  Ari;^ona  territory.  A  slide  shows  orthochise,  a  little  plagioclase, 
hornblende,  mica,  and  scarcely  a  trace  of  quartz.  The  exploration  of  the  fortieth  parallel  encountered  but  one 
syenite.  This  was  found  in  the  Gluro  hills,  Gortez  range,  Nevada,  and  contains  much  more  quartz  than  that  from 
the  Gx)lden  Eagle  mine.  The  latter,  however,  bears  a  strong  resemblance  to  the  granite  which  is  the  prevailing 
rock  in  the  Globe  district,  and  is  represented  in  the  census  collection  by  a  large  number  of  specimens.  The  Cluro 
Hills  syenite  is  also  scarcely  distinguishable  from  the  granite  of  the  same  region,  and  it  may  fairly  be  asked  whether 
both  SLie  not  to  be  considered  as  granites  containing  an  unusually  small  proportion  of  quartz.  As  is  well  known, 
almost  every  fresh  investigation  of  European  jsyenites  diminishes  the  number  of  occurrences  to  which  the  name  is 
considered  applicable,  and  it  seems  not  unlikely  that  it  will  eventually  disappear  from  the  list  of  rocks. 

The  ore  deposits  of  Arizona  in  a  majority  of  cases  are  found  in  connection  with  massive  rocks.  Often  both 
walls  are  granite  or  some  later  eruptive;  in  man^^  cases  a  massive  rock  forms  one  wall  of  the  veins,  and  even  where 
limestone  or  shale  entirely  inclose  the  ore  it  is  known  in  some  cases  that  eiu})tive  rocks  occur  close  in  the 
neighborhood.  The  relations  of  the  mineral  belt  as  a  whole  to  the  southwestern  edge  of  the  area  of  post- 
Garboniferons  upheaval  have  already  been  Rufficiently  commented  on. 


APACHE  COUNTY. 


In  the  northern  part  of  this  connty  good  coal  seams  exist  in  the  Gretaceous,  but  at  present  they  are  little 
exploited  for  want  of  facilities  for  transportation.  At  the  southern  end  of  the  county,  where  it  adjoins  Pima, 
copper  ores,  with  blende  and  pyrite,  occur  in  the  veins  associated  with  limestone  and  quartz-porphyry.  There  are 
also  gold  placer  mines  in  the  same  neighborhood,  and  consequently  there  must  be  gold  quartz  veins,  though  none 
such  have  been  reported  by  the  experts. 


APACHE. 


Mine. 

Ore  and  gangne. 

WALLS. 

Character  of 

Foot                    j                HaDging. 

dopoait. 

COFnCB  MOUXTADI. 
I«Ml^elloW 

Helaoonite  and  asarito,  linobkode,  pyrite,  wiUi  cal- 
careoua  gangne. 

Anrifi^TOQa gravel 

ProbabW  diorite 

•UUDnJEB  GOLD  MOUXTAUI. 

Placer. 

OatODftdA  group • 

Malachite  and  ouDrite.  onarts  capnie .... 

QnartK-DOTDhTlT I  Onartz-ikorDhvrT. 

^la^  mm  f»w«  lf**</  •^•••••••••••• 

■w  ■•              «■■■      •     •• 

a  Aur\ferou4  6rare/«,  p.  18. 
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MAKICOPA  COUNTY. 

Maricopa  county  indades  a  portion  of  the  platCiin  country,  and  extends  across  the  range  system  feu*  into  the 
Archaean  area.  The  principal  mining  district  in  this  county  is  the  Globe,  about  half  of  which,  however,  lies  in 
Pinal  county.  The  principal  ores  are  argentite  and  cupriferous  minerals,  associated  with  galena  and  zincblende. 
The  ordinary  gangue  mineral  is  quartz,  but  heavy  spar  also  occurs.  The  inclosing  rocks  are  usually  granite  or 
highly  metamorphosed  strata,  but  the  walls  of  the  Mexican  mine  appear  to  be  diabase.  This  district  is  nearly  on  the 
contact  between  the  Palaeozoic  and  the  Archcean. 

MARICOPA. 
[Non.— DetermlnatlonA  in  parentheses  are  given  on  the  aathorlty  of  the  ezperte.] 


mne. 


GLOBB. 


La  Plata. 
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WALLS. 


Ore  and  gangue. 


Foot. 


Hanging. 
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■  I- 


—  -- 1- 


Argentite,    erabeaoite,    and  chaloopyrlte ;    gangae  j  Mctamorphio  diorite  * •  Metunorphio  diorite  * 

quartz  and  barito. 


Copper  glance ;  gangue  quartz  and  barite 

Copper-atained,  (carriM  lea4,  silver,  copper,  and 
zinc,  which  on  the  lower  lovela  take  the  form  of 
sulpnurets;  also  gold). 

Argentit«>,  malachite,  and  cuprite 

Malachite  and  aznrite,  accompanied  by  some  snlph> 
arsenide  of  copper,  (also  silver  and  hom-ailver). 

Galena,  ohrysocolla,  malachite,  stromeyerite,  (gold). . .  i  Mica-schist. 


Granite Granite. 


Debase 

Granite 
. .  .do . . . 


Diabase 

Granite. 
Do. 


Probably  vefa. 

Do. 
Do. 


Do. 


Mica-achlst '  ProbaUy  tqIii. 


*  Microscopically  examined. 


MOHAVE  COUNTY. 

Mohave  connty  lies  in  the  northwestern  comer  of  Arizona.  The  best  known  district  is  the  Haalapai, 
containing  Mineral  Park,  which  lies  a  few  miles  to  the  west  of  the  Palaeozoic  area.  The  country  rock  of  the  Mohave 
county  mines  is  almost  exclusively  granitic,  but  a  gneissoid  structure  is  said  to  be  apparent  in  many  cases.  The 
ore  occui's  in  veins  with  quartz  gangue,  and  consists  of  argentite,  stephanite,  ruby  silver,  freibergite,  ete., 
accompanied  by  galena,  zincblende,  and  copper  pyrite  and  mispickel. 

Near  the  croppings  these  ores  are  largely  converted  into  horn-silver  and  native  sliver,  which  are  readily  worked ; 
but  at  some  distance  from  the  surface  most  of  them  become  very  base.  Many  disappointments  in  the  working  of 
Arizona  mines  have  been  due  not  to  the  exhaustion  of  the  ore,  but  to  the  fact  that  below  the  water-level  the  ores 
were  found  to  be  rebellious.  Such  ores  can  be  worked  at  a  profit  under  the  prevailing  economical  conditions  only 
when  very  rich. 

MOHAVE. 
fNoTK.— Determinationain  parentheses  are  given  on  the  authority  of  the  experts.  1 
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ailver ;  quarts  gangue.)  i 


Vein. 

Do. 

Da 
Do! 
Do. 

Do. 

Da 

Vein. 

Da 
Da 


*  Microscopically  examined. 
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Hualapai  district  \t\  very  large,  aud  contains  a  uuinber  of  iiniieral  neiji^liborhoods.  At  Chloride  veins  occur  in 
granite  with  quartz  gaugue.  Near  the  surface  the  ore  minerals  are  carbonat-e  of  lead  and  silver  chloride.  Below  the 
water  level  these  are  replaced  by  galena  and  pyrite.  The  mines  mentioned  are :  Schenectady,  Schuylkill,  Empire, 
Juno,  Silver  Hill,  Pinkeye,  Kanawha  Belle,  Oriental,  and  Porter.  Near  Stockton  deposits  are  found  which  ai-e 
similar  to  the  foregoing,  but  they  are  rei)orted  as  contiiining  also  native  silver  and  ruby  silver,  as  well  as  zincblende, 
chalcopyrite,  and  some  stibnite.  The  mines  mentioned  are:  Indian  B03',  I.  X.  L.,  Tiger,  Ed.  Everett,  Cupel, 
Dolly  v..  Pure  Metal,  Little  Chief,  Prince  Geo.,  and  Tigress.  At  Mineral  Park  native  silver  aud  silver  chloride 
oi*cur  near  the  croppings  of  the  veins  which  carry  a  quartz  gangue  and  are  inclosed  in  granite.  The  undecomposed 
minei*alsare  argentite,  ruby  silver,  stephanite,  with  some  galena  and  zincblende,  iron  pyrite,  and  arsenical  pyrite. 
The  mines  mentioned  are:  Keystone,  Lone  Star,  Fairfield,  Quick  Relief,  Conner,  aud  Metallic  Accident.  At 
Cerbat  the  ore  thus  far  mined  carries  horn-silver  in  a  quartz  gangue,  with  some  native  gold  and  silver,  complex 
snlpharseuides,  and  antimonides  and  zincblende.  The  mines  mentioned  are :  Cerbat,  Black-andTan,  Snow*flake, 
Mocking  Bird,  Sixty -Three,  Falstaff,  Fontcnoy,  ChaniQ^on,  New  London,  Flora,  and  Paymaster. 

The  Maynard  district,  like  the  Ilualapai,  shows  quartz  veins  in  granite  and  mineral  associations  similar  to  that 
last  mentioned.    The  mines reporteil  are:  The  American  Flag,  Peabody,  Dean,  Antelope,  and  Mississippi. 

The  Cedar  Valley  district  is  also  in  a  granite  country.  The  ores  are  argentiferous  galena,  ruby  silver,  tetrahedrite, 
and,  near  the  croppings,  horu-Kilver,  accompanied  by  zincblende,  pyrite,  and  quartz.  The  mines  menticmod  are: 
Silver  Queen,  Hibernia,  Hope,  General  Lee,  Arnold,  Billy  Engle,  Rainbow,  Eugenie,  Bunker  llill.  Congress, 
and  Gunsight. 

Owens  district  is  in  a  granite  country,  but  a  portion  of  the  rock  is  gneissoid.  The  ores  "are  argentiferous  galena 
and  argentite,  with  decomposition  products  near  the  croppings  and  a  quartz  gangue.  The  mines  of  the  McCracken 
company  and  the  Signal  mine  are  the  chief  ones  of  the  district. 

PIMA  COrNTY. 

This  county  occupies  the  southern  end  of  the  territory,  and  crosses  the  mineral  belt.  It  contains  a  very  large 
number  of  districts,  the  most  famous  of  which  is  Tombstone.  Many  of  the  mines  in  this  district  are  in  limestone, 
and  carry  chiefly  argentiferous  lead  ores.  Manganese  minerals  (pyrolusite  and  wad)  sometimes  accompany  them 
in  large  quantities.  There  are  also  veins  in  the  Tombstone  district  in  quartzite.  These  carry  cupriferous  minerals 
more  or  less  charged  with  silver  and  some  free  gold. 

From  mine  reports  and  papers  by  Professor  W.  P.  Blake  it  appears  that  the  ore  in  the  Tombstone  district 
occurs  in  Palaeozoic  beds,  probably  of  Carboniferous  age,  which  have  a  prevailing  inclination  to  the  north  and 
east,  resting  on  a  granitic  base,  which  outcrops  some  distance  to  the  southwest.  These  beds  consist  of  a  line- 
grained  quartzite,  called  by  him  novaculite,  about  140  feet  in  thickness,  underlaid  by  a  light-colored  dolomitic 
limestone  and  overlaid  by  a  blue-black  limestone  passing  into  shaly  beds.  The  principal  portion  of  the  ore  is 
found  at  the  horizon  of  tliis  blue-black  limestone.  The  sedimentary  formations  have  been  compressed  into  a  series 
of  sharp  folds  and  fissured  and  traversed  by  dikes  of  pre-Tertiary  erupt4ve  rock,  known  in  the  district  as  diorite. 
The  census  collection  from  Tombstone  contains  both  diorites  and  diabases.  The  general  direction  of  the  iissures  and 
dikes  lies  betw^een  north  and  northeast.  The  ore  occurs  both  in  Iissures  which  cross  the  strata  either  })arallel  to 
or  in  direct  connection  with  the  dikes  and  in  bodies  branching  out  from  these  approximately  vertical  bodies  in  a 
more  horizontal  direction,  following  in  general  the  bedding  planes  of  the  formation,  whose  prevailing  dip  is  to  the 
northeast.  The  ore  is  most  abundant  aud  richest  in  that  part  of  the  black  limestone  beds  which  are  contiguous  to 
the  quartzite,  and  the  vertical  fissures  generally  contract  and  become  less  rich  where  they  cross  the  quartzite  itself. 
Their  (x>ntinuation  in  the  lower  limestone  beds  has  not  yet  been  much  explored.  In  the  origin  and  manner  of 
deposition  of  its  ore  bodies  the  district  would  seem  to  resemble  that  of  Chanarcillo  in  Chili. 

There  are  also  veins  in  the  granite,  or  associated  with  it,  near  TombstDue,  which  are  similar  to  the  other 
deposits  of  the  territory  found  in  this  rock.  The  group  of  districts,  including  the  (Jro  Blanco,  Arivaca,  llarshaw, 
etc.,  just  north  of  the  Mexican  line,  seem  to  possess  much  the  same  character  as  Tombstone.  The  country  rock 
is  granite,  limestone,  quartzite,  or  earlier  eiiiptive  rocks,  and  the  ores  are  galena  and  its  proilucts  of  decomposition, 
ordinarily'  accompanied  by  copper  minerals  and  charged  with  silver.  They  are  sometimes  auriferous.  In  the 
western  part  of  the  county  there  are  gold  and  copper  mines,  with  some  lead  ores.  These  are  sunk  on  veins  in 
granite,  which  carry,  besides  quartz,  fluorite  and  heavy  spar  as  gangue  minerals. 
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PIMA. 
[XOTB.— Determiimtioiia  iu  pareiithoHe«  arc  given  on  the  authority  of  the  rxperts.] 


Mine. 


WALLB. 


Ore  and  gangnc. 


Foot. 


Hanging. 


Character  of 
depoelk. 


ABIVACA. 

Consolidated  A  rizona . 


DOB  CABKZAB. 


Copper  stainm  and  blacksuIplmretA  in  Amall  qnantilies,    Quart z-porphyrj 
with  qnartz  and  bnrit'C,  (aliio  chlorides  and  carbon-  j 
ates).  ' 


Quartz-porphyry Vein. 


I 


Juniper. 


Murphy 

Hermosa 
HolliMd. 


HABBHAW. 


W.  C.  Davis 

IIABTFOBD. 

Wisconsin 

HBTEB8. 


Thfi  ore  shows  blu«-  stains,  which  ure  ]K>Hsibly  horn*     Shale 
silver,  (free  gold  uiul  honi-8ilver),  gangue  quartz  and  I 
limonite.  i 


Shale ;  Vein. 


I 


(Free  gold  and  honi-Milver),  gaagut*  quartz  and  limo- 
nite. 


Kaolin  and  niaDgaiicHO  oxideH,  (carbouateH) 


(Sedimentary) >  <81ate) 


Do. 


Cemssite  iiiiil  eupriffruuH  niiuerals,  (zincblende,  ga- 
lena, nnd  nntiiuouial  niineiulH,  ;;anguc  quartz,  and 
Lniestoue). 

Ceniftrtite,  (galena,  •:an;:uc  quartz) 


Quartzite j  Quartzite. 

Limestone :  Limest  one 

Granite* !....do , 


Pockets. 


Do. 


Atlanta. 


Westward 

Oonsight 

MULE  PAA6. 

Coiq>tir  Queen 

OBO  BLANCO. 
Alaska 

Longarina 


Idalacbite,  (bot-n-Hilver),  guugut- hematite    ,  Limestone 

Gali>ii:i,  cei-UHHite.  copper  HtiiiuH.  gangue  quartz,  fliio-     (Granite)  .. 
rite,  and  heavy  Mjiar.  j 

Gak'DH,  ganguu  quartz j. 

Galena,    horn-Hilvrr.  copiN*r  stains,  gangue  quartz, 
barite,  and  hematite. 


Malachite,  gangue  quartz,  and  ralcite ^  Slate  and  limestone 


do.. 
Granite . 


Montana 

Xorth  Pacific. 
•    Warsaw 


FIMA. 


Malachite,  (carbonates  with  copper  and  lead) 

Galena,  cemssite,  malachite ;  posxibly  Htephauite  and 
horn-silver,  quartz  gangue. 

Cemssite,  gangue  quartz,  and  limonite  

(Gold),  gangue  red  quartz 


Esperanza  . 
San  Xavier 


Galena.  fn'ilH-rgite,  and  ehalcopyrite,  (oirbonate  near 
surface),  gangue  quartz  (ealc-iqiar). 


Galena,  pyrite,  and  chalcopyrito,  gangue  kaolinite   . 
Galena  and  ehalcopyrite,  gangue  quartz 


Quartz-porphyry' 

Quartz  conglomerate 

Conglomerate 

Granite" 

Diorite* 


Do. 

(Granite) 

...do  .... 
Granite.. 


Vein. 

Do. 
Do. 


Slate  and  limestone i  Vein 

I 

Quartz-porphyry i  Vein. 

Quartz  conglomerate Do. 


Utterly  decomposed 
Granite* 


Do. 
Flat." 


Diorite  * '  Vein. 


I 


Probably  diabase' 
Limestone 


BWIBSUBLM. 

Mannuoth  and  Whale. 
Qu«  en 

TOMBSTONE 

lliad.shaw 


Probably  diabase*. 
Limestone , 


CeruHsite,  gangue  quartz,  limonite 

Galena  and  ccrussite.  (gangue  calcareous) 


Limestone 
...do 


Limestone 
...do 


Coiitt.'ntiou 

Kmcrald 

Empire 

<  I  rand  Central 

Grand  Dipper 

Head  Center  . . 

Mamie 

Monitor 


lUttlesnake 


lied  Top 


Stonewall. 
Sulphuret. 
Sunset  . . . 
Tioga 


Tou|!hnot  Extension > 

i 

Touglinnt  and  Goodenough . .  j 
TmeBluo j 

TUBQUOIBE.  ' 

DeBance | 

* 

Ajo j 


Galena,  cirurt«iit<>.  luaiaehite,  chr> nooolla,  and  proba- 
bly mimetite,  (lioin-silvcr).  gangue  clay,  (quartz).     [ 

Cemssite,  (liom-silvcr,  gangue  calcite) 

Malacdiite,  (bom-silver),  gangue,  quartz,  and  calcite. 

(Horn-silver),  gangue  quartz  and  limonite 

Minute  specks  of  black  sulphnrets,  (horn-silver  and 
cerussite),  gangue  quartz  and  limonite. 

Horn-silver.    ma1a(;hite,    and    chrysocollu,   (gangue 
quartz  and  calcite). 

(Gold  and  horn-silver),  gangue  quartz  and  limonite. . 

Anglesite  and  cemssite.  (horn-silver  and  copper  stains) 

Cerussite  and  hom-'^ilver,  (free  gold),  gangue  calcite, 
limonite,  (manganese  minerals). 

Cemssite,  (horn-silver),  gangnc   iron   oxide,  (quartz  | 
and  calcite). 

Cerussite  and  hom-niiver,  (free  gold),  gangue  limo- 
nite, and  calcite,  (quartz). 

(Chlorides and  carbonates),  gangue,  pyrolusite 

Cemssite,  (chloride  and  carbonate,  gangue  calcite) . . . 

(Chloride  and  carbonate),  gangue,  wad,  (iron  oxide).. 

(Free  gold  aud  trace  of  silver),  gangue,  ferruginous 
quartz. 

(Cldorides  and  carbonates), gangue,  femigiuous quartz. 


Indeterminable !  Indeterminable 


Probably  quartz-porphj'ry . . 

Black  limestone 

Metamorphic* 

Sandstone 


Solfatarically  •  decomposed 
eruptive  rock. 

Quartzite* 

...do 

— do 


Black  limestone 

Limestone 

(Sandstone) 


Vem. 
Connected  pocket  i 


Connected  pockets. 
Do. 


Connect«Hl  )>oi'keta. 

Do. 
Do. 
Do. 
Do. 


I 


Black  limestone 


Quartzite 


Limestone 
Diabase.... 
Limestone 
Granite... 


Cemsflite,  (horn-silver  and  copper  carbonate),  gangue, 
limonite,  and  fluorite,  (quartz  and  limestone). 

(Horn-silver),  gangue,  limonite,  and  pyrolusite i  Diabase 


(Porphyry  for  100  feet),  lime- 
stone in  part  siliceous. 

Limestone,  decomposed  dio- 
rite, (and  quartzite). 


Galena  and  cemssite,  (very  little  silver),  gangue,  quartz   Limestone 
and  limonite. 


Chalcopyrite,  bomite,  and  malachite,  gangue  Aug- 
ments of  rock. 


Quartzite 


Quartzite*. 

....do 

...do 


Black  limestone 


Quartzite 


Limestone 
Diabase... 
Limestone 
Quartzite . 


Vein. 

Do. 
Do.  • 
Do. 

Probably  reim. 

Vein. 

Pockets. 
Vein. 

Do. 

Do. 

Do. 


(Porphyry  for  100 feet),  lime- 1 
stone  in  part  siliceous.       i 

Limestone,  decomposed  dio-  {  Pockets, 
rite,  (and  quartzite).  I 

Diabase  * I  Vein. 


Limostont^ 


Qoaitzite. 


Vein. 


ProbftUly  rain. 


*  Microscopically  examined. 
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PINAL  COUNTY. 

Most  of  the  mines  of  this  county  are  found  in  the  northeastern  portion,  near  the  edge  of  the  PalsBOzoic.  The 
ores  are  argentite  and  the  sulphantimonide  minerals,  often  associated  with  lead  ores,  commonly  also  with  those 
of  copper,  and  sometimes  accompanied  by  zincblende.  The  gangue  minerals  are  quartz,  calcite,  occasionally 
manganese  compounds,  and  sometimes  (in  granite)  heavy  spar.  Limestone,  slate,  sandstone,  and  quartzite,  as  well 
as  granite,  diabase,  and  diorite  occur  as  wall  rocks.  Cupriferous  minerals  are  less  apt  to  be  associated  with 
limestones  than  with  other  metamorphic  rocks  or  granite  and  diabase.  The  famous  Silver  King  mine  is  in  the 
Pioneer  district  in  this  county,  and  its  great  yield  is  a  sufficient  refutation  of  the  statement  sometimes  made  that 
large  deposits  of  good  ores  do  not  occur  in  granite,  for  the  country  rock*  of  this  mine  is  a  typical  granite*,  though 
locally  called  syenite.  A  very  great  number  of  ore  minerals  occur  in  the  Silver  King,  the  specimens  showing  native 
silver,  stephanite,  freibergite,  chalcopyrite,  erubescite,  stromeyerite,  I'-opper  carbonates,  galena,  and  zincblende.  The 
gangue  is  quartz  accompanied  by  barite.  Half  of  the  Globe  district  occurs  in  Pinal  county.  Its  characteristics 
have  already  been  mentioned  under  Maricopa. 

PINAL. 
[NoTB.— DetcrminatioQB  in  parentheaeA  are  given  on  the  authority  of  the  experts.] 


Mine. 


GLOBE. 

Golden  Eagle 


Iri'U*' 


K.  C.  McConnick 


Siivrr  Era. 


Stoucwall  Jackson. 

nOKESB. 
SiherKing 


Surpri«er-. 
EI  i  apitan. 


WALLS. 


Ore  and  gangue. 


Foot 


Hanging. 


Character  of 
deposit. 


Galena,  limonite,  and  malachite;  qaarta  and  pyrite 
gangue. 

(Carbonates,  some  lead,  and  a  little  arsenic),  gangne, 
psilomelane,  quarts,  limonite,  and  chlorite. 

Copper  stains  and  speckswhich  are  probably  stromey- 
erite, (chloride) ;  gangue  quartz,  probably  manga- 
nese. 

(Sulphides  and  chlorides),  gangue  psilomelano  and 
quartz. 

Stromeyerite,  gangue  kaolinized  rock Diabase 


Syenite* Syenite* 

Quartz-porph jTy  • ;  Sandstone 

I 
Quartzite ,  Slate  and  limestone 

Quartzite  and  slate '  Quartzite  and  slate  . 

i  Granite 


Native   silver,  freibergite,   stephanite,   zincblende,    Oranite  • ,  G  ranite  * 

chalcopyrite,  erubescite,  malacnite,  azurite,  galena,  :  i 

and  strome3'erite,  gangue  quartz  and  baiite. 

(Gold  and  carbonates),  gangue  quartz,  probably  man-     Quartzite I  Limestone  and  slate 

ganese  minerals.  ,  | 

Galena,po]ybasite,miarg>'rite,i)yrargyrite,andchalco-i  Diorite  and  slate Dioriteand  slate. 

pyrite,    (stephanite,   argentite,    and   zincblende) ;  i 
gangne  calcite  and  (quarts). 


Vein. 
Do. 
Do. 

Do. 
Do. 

Vein. 

Do. 
Do. 


^Microscopically  examined. 


YAVAPAI  COUNTY. 

The  mining  districts  of  this  county  are  chiefly  in  its  southwestern  portion,  near  the  edge  of  the  PaliBOzoic 
area.  There  are  some  gold  quartz  veins  in  granite  and  granite-porphyry  in  this  county,  and  silver  veins  occur 
under  similar  conditions.  It  seems  not  improbable  that  the  relations  of  these  two  classes  of  veins  are  the  same  as 
in  Idaho,  but  this  cannot  be  asserted  without  further  information  than  is  now  available.  Most  of  the  deposits, 
however,  are  veins  in  metamorphic  rock  carrying  lead  and  copper  minerals  as  well  as  silver.  Heavy  spar  occurs 
as  a  gangue  in  the  Silver  Belt  mine,  gneiss  or  granite  forming  the  hanging  walk 

YAVAPAL 
[Nora. — ^Determinations  in  parentheses  are  given  on  the  authority  of  the  cxpcrtH.J 


Mine. 


BIO  BUO. 

Silver  Belt 

CHKUBT  CBBBK. 

Mammoth 

HUUBUO. 

Tip  Top 

FECK. 

Peck 


Silver  Prince 

noBB. 
Tiger 


WALlJi. 


Ore  and  gangue. 


Foot. 


Ilar^n;;. 


Character  of 
deposit. 


Galena  and  cerassite,  ( oxides  and  chlorides),  gangue 
barite  and  oalcite. 


Qold  quartz,  gangue  quartz,  and  iron. 


Metamorphic Metamorphic. 


Granite. 


Pyrarg.\  rite,  zincblende,  and  pyrite,  (chlorides  on  the 
upper  levels),  gangue  quartz. 


(Carbonatee  and  chlorides,  galena  and  antioioLy, 
gangue  quarts,  iron  oxide,  and  calcite.) 

Galena,  cerusslte,   and  copper  stains,  (chlorides), 
gangue  (country  rock). 


Granite. 


Vein. 


Vein. 


Granite. 


Gneiss Vein 


Slate. 
— do. 


QnarUite !  Vein. 


Galena,  zibcblendv,  and  pyrite ;  gangue  quartz ,  iii  unite. 


do 


Chimneys. 


Granite i  Vein. 
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YUMA  COUNTY. 

Most  of  the  niiues  of  this  county'  are  near  the  Colora<lo  river.  They  are  sunk  on  qnartz  veins  in  highly 
nietamorphic  rocks  or  granite.  The  William  Penu  and  other  mines  in  the  Castle  Dome  district  are  dissociated  with 
a  greenstone,  which  proves  under  the  microscope  to  be  diorite.  The  ores  of  Yuma  county  are  chiefly  silver  ore^s, 
accompanied  by  lead  minerals.  Fluorspar  and  heavy  spar  are  found  in  mjuiy  of  the  veins  which  are  inclosrd  in 
granite. 

YUMA. 
[Note.— Determinations  in  parentheses  are  given  on  the  aothority  of  the  experts.] 


WALU}. 


Mine. 

CASTLE  DOME. 

Flora  Temple 


Ore  and  gangne. 


Foot. 


Hanging. 


Character  of 
deposit. 


(Argentiferous  galena  and  angh'sitc),  gangue,  (flu- 
orspar, calc-spar,  quartz,  anu  gypsum). 

Galena  Cbiof !  (Ore  same  as  above),  gangue,  fluurspar,  and  eolcite. . . 

Korma Galena,  cernssite.  and  angleeitc,  gangue  fluuntpar 

I      und  calcite. 

Pocahontas ■  Same  as  Norma 

WilllamlVnn ' do 


^Gueit-H,  !.lat« .  ;ind diorite'.   ;  Gneihs.  «l.ite.  and  diorite*. . .  i  Vein. 


SILVER.  !  ! 

l*rinced« ■  Galt-na    and    eeruwite,  (argent  Ite  and    horn-silver).  '  Granite  and  niicaceons  slate, 

gangue,  caleite,  (quartz,  tluorHpur,  und  liaritc).  cupped  with  conglomerate. 

Granite 


Ued  Cloud j  Corussite,  anglemto,  and  bom-bilver,  f>angue.  manga 

neae  mincialH.  iron  oxide,  quartz,  duuriie.  barite. 


Same  as  foot  wall 

Ilomblende-andesite.* 


Vein. 


Kover I  Gangue,  ealeite. 


•  MicroHcopically  examined. 


IDAHO  TERRITORY. 

General  cnAKAciEU  of  the  territory. — Idaho  lies  in  the  northeastern  corner  of  the  Great  Basin,  directlv 
southwest  of  the  Bitter  Root  mountains.  The  southern  portion  of  the  territory  resembles  the  regions  farther  south, 
its  southwestern  portion  formiufj^  a  continuation  of  the  Nevada  sage-brush  deserts  and  the  southeastern  corner 
being  the  northern  end  of  the  sandy  and  alkaline  <leserts  of  western  Utah.  The  upper  branches  of  the  Snake 
river,  the  sources  of  wliieh  are  in  the  Yellowstone  park  and  the  T6ton  range,  just  east  of  the  Idaho  line,  unite 
about  r>()  utiles  west  of  that  boundary.  For  a  shost  distance  from  the  junction  the  course  of  the  river  is  nearly 
south,  but  it  bends  gradually  westwtud  und  iioi-th ward, -reaching  the  Oregon  line  on  a  northwest  course.  The  anni 
south  of  the  Snake  river  is  about  one-iburth  of  the  entire  teixitoiy.  The  valley  of  the  Snake  is  a  plain  from  50 
to  U)0  mih's  in  width,  which  is  occupied  by  a  vast  sheet  of  recent  basalt  from  the  Wyoming  line  to  Owyhee  county. 
Immediately  to  the  north  of  tliis  phnn,  which  has  an  elevation  of  a  little  over  4,000  feet,  the  character  of  the  country 
changes  abruptl3',  and  most  of  the  rost  of  the  territory  is  extremely  mountaincms,  many  of  the  summits  rising  to 
between  10,000  ami  12,0(K)  feet  above  sea  level.  The  climate  changes  with  the  topography.  Central  and  northern 
Idaho  are  east  of  Oregon  and  \Vashington  territory,  to  the  coasts  of  which  the  trade-winds  of  the  Pacific  bring  an 
enormous  amount  of  rain.  The  coast  is,  indeed,  separated  from  the  northern  portion  of  the  Great  Basin  by  the 
Cascad(^  ninge,  but  this  is  much  lower  antl  much  less  continuous  than  the  Sierra  Nevada  to  the  south.  Tlie 
westerly  winds  thus  bring  a  greater  amount  of  moisture  to  northern  Idaho  than  to  Nevada,  while  the  lofty  ])eiiks 
of  the  northern  area  i>romotc  its  i>recii)italion.  To  the  north  of  the  Snake  River  region  Idaho  is  consequently  well 
watered  and  well  wooded,  conditions  of  the  utmost  importance  to  profitable  mining.  On  the  other  hand,  the  winters 
are  long  and  severe,  and  lines  of  communication  are  extremely  circuitous. 

Except  in  the  eastern  counties,  no  portion  of  Idaho  has  b(»en  submitte<l  to  systematic  geographical  or  geological 
survey,  and  the  maps  of  the  territory  aie  very  inaccurate.  Thi*  gttologicd  information  furnished  by  the  census 
examination  is  neeessarily  iragmentary,  presenting  only  data  from  a  large  numberof  mining  localities,  and  but  little 
assistance  can  be  derived  from  any  local  publications  witli  which  I  am  acquainted.  The  following  paragra])hs, 
therefore,  contain  only  a  very  rude  outline  of  the  geological  conditions  of  the  mining  regions  of  Idaho. 

A  very  large  granite  area  occui)ies  a  portion  of  southwestern  Idaho.  It  api)ears  to  be  oval  in  shape,  its  longer 
diameter  extending  from  a  few  miles  south  of  Yankee  Ibrk  nearly  U)  the  South  Mountain  district,  while  its  shorter 
diameter  reaches  from  the  common  boundary  of  Washington  aud  Boise  counties  in  a  southeastern  direction  to  the 
Wood  River  country.  Its  total  area  is  i)robably  about  12,(K)0  square  miles.  Not  all  of  the  country  within  this  oval 
area  shows  granite  on  the  surface,  tor  Ada  county  is  largely  alluvium,  and  Palaeozoic  limestones  are  reporte<l  as 
occupying  much  of  the  more  northern  portions;  but  the  extremely  frequent  o<icurrence  of  granite,  for  the  most  jiart 
of  a  single  type,  appears  to  justify  the  supposition  that  the  body  is  continuous  under  the  later  formations. 

The  granite  from  the  Idlewild  mine,  Carson  district  (Silver  City),  Owyhee  county,  ii  a  soft  gray  rock  with  rather 
well  developed  crystals  of  white  mica,  cleavage  flakes  of  which  give  the  biaxial  interference  figure  of  inuseovite. 
Slides  show  undei   the  microscope  that  tlie  c(»nbtituents  are  orthoclase,  oligoclase,  quartz,  and  mica,  witli  u  litth) 
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apatite  aud  ma^iuetitc.  The  quartz  is  oxtremoly  ful]  of  fluid  inolusious,  many  of  thoni  \\nuuiiuii^  uioyiu^  hubbUv«, 
The  St:  ucture  is  the  ordinary  one  of  granite ;  indeed,  the  nH*k  is  quite  tvjMoal,  In  tlie  s;uue  distriot  ^Hvur  ewvlloul 
qu;>rtz  ]>oq>hyries,  slides  of  which  show  dihexaheilral  quartz  crystals,  wiUi  the  characteristie  asstHMatiou  of  jjlaHs 
and  fluid  inelusionK.  The  association  of  these  two  nx'ks  sujrjrests  a  siuiihir  orijiiu,  or,  in  other  wonls,  that  the  lirauite 
may  be  eruptive,  but  of  course  proves  nothing.  On  the  other  hand,  then^  is  no  known  evitlenee  tending  to  show  a 
derivation  of  the  granite  from  setlimentary  rtn^ks.  Tlie  granite  tn>m  the  Sub  l\os;i  mine,  in  the  Hoiso  basin,  is  in 
most  i-espects  similar  to  that  from  Carson  district,  though  alH>ut  St>  miles  distant  fViun  it,  but  iMUitaius  biotite  in 
addition  to  the  muscovite.  In  several  kn^alities  in  the  territory  the  gnmite  is  e\(n*inelv  eoarse-gnuutMl,  and  has  even 
furnished  marketable  mica  sheets. 

The  granite  has  been  profoumlly  disturbcil  by  eruptive  aetion,  a:id  pi\>bably  at  a  comparatively  nvent  date. 
The  evidence  of  this  is  manifold.  Dikes  of  eniptive  n>ck,  among  which  the  principal  one  ap|H'ars  to  lu*  basalt,  [n) 
are  common  in  the  granite,  and  as  basalt  appears  everywhere  to  be  the  youngt»st  of  the  lavas  this  would  indicate 
comparatively  recent  action.  Hot  springs,  too,  are  thickly  distributed  through  the  granite  aiva,  in  uian>  easea 
issuiiig  directly  from  the  granite,  though  usually  within  a  mile  or  two  of  known -occiuTences  of  voU'anie  ihh'Km, 
This  is  most  naturally  accounted  for  by  supposing  that  then*  art*  still  ivmnants  of  volcanic  heat  at  givat 
depths  below  the  surface.  A  further  and  most  interesting  point  bearing  upon  the  structural  g«M»h>g\  ol*  the  ivgltui 
and  the  age  of  the  disturbances  is  the  fact  that  the  very  numerous  veins  found  in  the  granite  usually  strike  in  the 
direction  of  the  ranges  on  the  flanks  of  which  Miey  occur.  The  lissun's  wiiich  these  veins  occupy  must  have  Immmi 
formed  by  an  upheaval  such  as  would  produce  these  ranges,  and  it  seems  n(H*essurily  to  l\»ih>w  th;it  the  mountuiUM 
are  substantially  a  result  of  upheaval,  and  not  of  erosion.  This  upheaval,  too,  nuist  be  compjuativeiy  n»ceut  in  a 
geological  sense,  say  as  late  as  the  Tertiary,  since  otherwise  the  results  of  upheaval  would  liavi^  bt^cn  obscuiHMl  by 
subsequent  erosion.  The  occurrence  of  the  immense  lava  th»lds  of  tlie  Snak«»  Itiver  v;illcy  iinintMliuti'iy  ai^iohdng 
the  granite  area  suggests  that  the  dynamical  disturbances  and  the  thermal  acti<Hi  manitested  in  Ihc^  granite  amy  be 
a  portion  of  the  same  series  of  phenomena  to  which  tin*  Snake  river  c^ruplions  are  due.  The  jig(^  of  tin*  villus 
themselves  is  quite  another  matter.  The  facts  mentioned  indi('at<'  a  possibility  that  the  ores  ha\(^  been  depiMited 
after  the  upheaval  which  determined  the  present  topographical  chanictcM'  of  the  rounlry  ;  it.  may  bi^  tlirouj^li  the 
agency  of  the  solfataric  action  (/>)  acccmipanying  tin*  basjilt  erui>tion.  IinhMMl,  the  numerous  hot  springs  of  the 
granite  area  are  in  many  cases  highly  charged  with  iilkalies*  and  sulphhydric  acid;  in  short,  they  are  Holl'atiinM. 
They  often  occur  in  the  immediate^  neighborhood  of  tln^  mines,  one  of  the  mining  (list  ricl.s  in  thi^  Wmul  JiivercMMinlry 
even  bearing  the  name  of  the  Hot  Springs  district.  In  n  mineral  region  soll'aliiras,  active  or  extinct,  are  UNniilly 
associated  with  ore  deposits,  which  are  commonly  ascribed  to  tin^r  aejion,  and  it  is  dilllcnll  to  see  how  tin^  period  of 
solfataric  activity  now  drawing  to  a  close  can  have  failed  to  give  rise  to  metalliferous  conc4Mit  rat  ions  in  Idaho. 

On  the  othA*  hand,  the  structure  of  the  counlry  is  not  incompatible  with  the  supposition  that,  the  veins  nre  \\\v 
ohier  than  the  basalt  and  a  concomitant  of  a  former  disturbane.e  of  the  granite.  Mssiin's  in  the  4*arlirs crust,  oniMt 
formed,  seem  never  to  heal,  jind  faults  have  occurred  at  the  present  day  on  surfaces  upon  which  nH)V4MnentM  are 
known  to  have  taken  place  in  the  l^aheozoic  era.  The  recent  upheavals  may  merely  have*  followed  old  liiu's  of 
movement  which  had  been  marked  by  veins  long  before  the  present  mountains  rose.  An  indication  tending  to 
such  a  view  is  the  fact  that  some  veins  are  faulted,  though  this  is  not  the  rule,  while  slickcnsidcH,  s.'owing  rdal''  o 
motion  of  the  walls  of  the  veins  subsequent  to  the  deposition  of  ore,  are  very  abundant.  Wlnh*.  known  movementH 
of  a  more  recent  date  than  the  ore  deposits  are  thus  Miown,  the  extent  of  these  movements  usually  appeart  to  lift 
small.  Much  the  strongest  evidence  of  older  veins  is  funiish4*d  by  tlnr  pbuu^rs  of  ISoisi*  basin  and  tin*  canon  of 
Moore's  creek,  a  little  below  and  south  of  the  basin.  Thvnt  is,  of  (course,  fAirry  reason  to  HnppoM«*  that.  aurifer4iuM 
gravels  are  accumulations  from  the  cr4)ppings  of  V4*ins.  Th4'y  do  not  repri*rtent' tliir  wh«ile  mat;«*nal  erod«*d  Irom  ii 
country,  but  only  the  heavier  portion  which  the  streams  haV4!  Ismmi  unable  toi^arry  to  great  dlstaiM'i'H.  'I  Ut*.  gravidM 
of  Boise  basiy  are  estimated  to  cover  .'^tl  squar4*  miles  to  an  avera^^e  (Ujith  cd' aliout  \*J  i't't't.  Thn  lar;.^e  maHM 
represents  not  merely  a  very  extensive  er4>sion  of  tin*  upper  c^mntry,  but  stnfams  of  a  hI/a*  incouHJHtf'nt  with  tho 
present  rainfall  of  the  territory.  It  4ioes  not  follow,  how4*ver.  that  the  i;en<'ral  idiaracli-r  oi'  the  topography  id'tlin 
country  must  have  been  altere<l  by  this  erosion  to  such  an  4*.xtent  a.-*  to  olMcun*  rlof  relation  of  tin-.  MvtUt',  of  tho 
veins  ro  the  trend  of  the  ranges.  Not  only  were  thesi*  gravels  dejio.-iti'il  when  the  idiuMti?  wa-.  umrU  niomti'r,  but 
they  iljte  fn>m  a  time  prior  to  some  of  the  ba.sa]t  erupriouh,  Utr  in  M'>on^'s  creek,  the  outld  of  tln'.  l/oi./:  ba>on,  the, 
gniV4'l.  which  is  cr>ntinuous  with  the  main  <le[K>sit,  is  covi'H'd  by  a  bawdt  cap  which  can  ^.f.nvt'A'ly  be  y«>ijhger  than 
the  Snake  Kiver  \h'A. 

In  the  light  of  the  present  knowleilge  of  the  country,  it  «*-ems  on  tin*  whole  moht  |frobatiIe  that  iIh'  i:it*nit't  pjirt 
of  the  quartz  veins  of  this  region  are  of  Cretaceous  or  poh^ibly  Tertiary  age,  but  it  in  b\  no  rfie;in^  nnbkely  th;tt  tt 
part  of  them  are  subsequent  to  the  ba>a]t.  and  thus  are  of  vt-ry  recent  dati-.  iShonJd  thi^^  Im-  e-*taidi-ij«'d  b;*  Intuie 
iDvc.^tigatioD.s,  it  ^ould  afi'ord  a  remarkable  iuhtanee  of  the  rejx;tition  of  certain  t:U4'iit'u"A\  an/j  physical  eonditiorm 
at  conidderable  iuten'als  in  geological  history. 


♦;  Ai»  the  #TTJ J •tii«' r* •«•»;•  iin*  not  iu]rfi*-i!ia'<-l    ;i— 'i*  i;i!<-«I  -  rh  *],*•  »-r'   *^*'i^/ti\\*t  %u '^\»y  «ft  tl;«;  m;ii;#-'  vi*»f*«j.  *,,»  *.iit' u-  •  J     „  '  '..i<v»!i 
Wtrri;  not  i:v\\t:f:\*A. 

h  Stit  note  to  pa|;<s;  C. 
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A  very  large  portion  of  the  iniues  in  Idaho  are  within  tlie  jjmnite  district,  and  are  »nuk  ni)on  veins  l)etween 
granite  walls.  These  veins  are  very  similar  to  those  in  the  other  irr:Mutie  mining  districts  of  the  Great  Basin. 
They  are  numerous  and  rich,  but  narrow,  being  seldom  above  3  feet  in  thickness,  though  thei'e  are  a  few  wide 
veins,  as,  for  example,  the  Atlanta,  Middle  Boise  district,  Alturas  county,  which  is  from  60  to  76  feet  across.  The 
gangue  of  the  veins  in  the  granite  area  is  quartz,  accompanied  by  more  or  less  decomposed  granite  as  horse  matter. 
The  ores  carry  both  gold  and  silver  in  very  varying  proportions.  The  gold  is  either  free  or  is  mechanically  entangh  d 
in  pyrite,  mispickel,  or  zincblende,  while  the  silver  appears  near  the  surface  as  chloride,  j:nd  at  lower  levels  as 
sulpliide,  stephanite,  tetrahedrite,  or  as  ruby  silver.  Zincblende  appears  occasionally,  and  galena  still  more  rarely. 
In  some  veins  gold  greatly  predominates,  in  others  silver ;  yet  the  association  of  minerals  is  the  same  in  both  classes, 
the  relative  quantities  only  of  the  two  precious  metals  varying.  There  is  nothing  to  show  that  the  two  classes  of 
veins  are  of  different  origin  or  age;  on  the  contrary,  every  gradation  between  the  two  extremes  occurs,  and 
sometimes  both  an*  represented  in  the  same  vein.  On  the  Atlanta  lode  the  Buffalo  and  Monarch  mines  produce 
about  twice  as  much  silver  as  gold,  while  in  the  Yuba  tunnel,  more  than  a  mile  distant  from  the  others,  but  on  the 
same  lode,  the  value  of  the  ore  is  almost  wholly  in  gold. 

From  a  geological  point  of  view  there  is  little  to  note  concerning  the  variations  of  the  ore  deposits  of  the 
granitic  area  without  going  into  mcae  detail  than  this  chapter  is  designed  to  record.  On  the  contrary,  the  most 
striking  point  connected  with  this  area  is  the  great  similarity  from  .one  end  to  the  other  of  the  inclosing  rock  and 
the  included  deposits.  As  soon  as  the  water-line  is  passed  suites  of  specimens  from  the  various  mines  are  almost 
indistinguishable,  except  in  jioint  of  richness.  In  prospecting  for  these  veins  it  would  be  well  to  obserre  not  only 
the  float,  the  character  of  the  croppiugs,  and  the  like,  but  also  evidences  of  disturbance,  and  particularly 
decomposition  of  the  country  rock,  for  both  of  these  phenomena  are  likely,  though  not  certain,  to  accompany  the 
presence  of  ore. 

The  uniformity  in  character  of  the  veins  throughout  the  granite  area  of  Idaho,  in  spite  of  a  possible  difference 
in  age  and  their  dissimilarity  to  those  characteristic  of  other  formations,  is  highly  suggestive  of  the  nature  of  their 
origin.  It  is  almost  certain  that  the  ores  of  veins  are  i)recipitated  from  solutions,  and  that  these  solutions  acquire 
their  valuable  contents  either  at  great  depths  and  from  unknown  sources,  or  from  the  rock  masses  adjoining  the 
place  of  deposition.  The  latter  supposition,  which  is  known  as  the  lateral  secretion  theory,  has  been  gaining 
ground  of  late  years,  and  it  has  been  proved  in  many  cases  to  satisfy  all  the  known  facts.  Of  granite  in  particular 
Professor  F.  Sandberger  has  shown  that  tht^  mica  frequently  carries  various  heavj'  metals,  and  he  has  pointed  (mt 
an  exceedingly  probable  series  of  rea(5tious  by  which  these  metals  may  have  been  concentrated  in  veins.  In  the 
granite  of  Carson  district,  Owyhee  county,  Mr.  A.  Simundi  has  detected  gold  (usually  amounting  to  at  least  25 
cents  per  ton),  besides  silver,  even  at  long  distances  from  any  known  deposit  of  ore.  In  view  lAf  Sandberger's 
investigations,  it  is  improbable  that  this  t'ontent  is  due  to  impregnation  from  veins. 

If  it  be  supposed  that  the  Idaho  veins  are  due  to  metalliferous  solutions  rising  from  great  depths,  it  would  be 
necessary'  to  assume  that  the  granite  has  had  a  chemical  influence  on  the  precipitation;  for  if  this  were  due  merely 
to  reduction  of  temperature  an<l  pressure,  the  differences  between  the  deposits  in  granite  and  those  in  the  other 
rocks  of  the  territory  would  be  inexplicable.  But  the  Idaho  granite  appears  to  be  ^Vrchajan,  and  the  lower  surface 
of  the  Archaean  has  never  been  reached  in  any  part  of  the  world.  Whatever  may  underlie  it,  it  is  certainly 
enormously  deep.  It  would  therefore  be  also  necessary  to  assume  that  the  granite  exerted  little  or  no  precipitating 
influence  at  great  depths  and  pressures,  but  only  within  a  certain,  no  doubt  large,  distance  from  the  surface;  for 
were  the  j>recipitating  action  vigorous  toward  the  lower  portion  of  the  granite  the  solutions  would,  for  the  most 
part,  be  robbed  of  their  metallic  contents  at  a  depth  of  miles.  If  this  were  the  case,  ore  veins,  if  reached  at  all, 
would  grow  richer  and  stronger  as  lower  levels  were  attained.  If  any  rule  can  be  established  in  regard  to  the 
relations  between  richness  and  depth,  it  is  rather  that  veins  grow  less  rich  and  strong,  though  strong  veins, 
probably  as  a  rule,  continue  metalliferous  to  a  greater  depth  than  mining  can  ever  be  carried  ;  but  the  cases  in 
which  veins  grow  better  in  proportion  to  the  depth  reached  are  certainly  very  exceptional. 

On  the  other  hand,  so  far  as  the  facts  concerning  the  veins  in  granite  in  Idaho  are  known,  the  supposition  that 
they  are  the  result  of  a  leaching  of  the  granite  itself,  probably  by  heated  waters,  appears  simple,  satisfactory,  and 
sufficient.  It  would  account  for  the  difference  between  the  veins  in  granite  and  those  in  other  rocks  by  the 
difference  in  the  rocks  themselves,  and  place  the  source  of  the  ores  in  the  neighborhood  of  their  present  position. 
Whether  any  actual  particle  of  ore  originally  formed  a  constituent  of  the  granite  on  the  same  level  or  a  few 
hundred  feet  below,  or  even  above,  no  one  would  of  course  venture  to  assert.  The  hypothesis  is  merely  that  th(» 
rock  in  the  neighl)orhood  of  the  veins  has  furnished  their  contents. 

Interesting  and  in  part  extremely  important  oie  deposits  have  been  discovered  in  the  sedimentary  rocks 
adjoining  the  granite  area,  and,  indeed,  on  all  sides  of  it.  It  has  been  asserted  that  a  portion  of  these  deposits  form 
a  continuous  mineral  belt.  So  broad  a  statement  can  hardly  be  indorsed,  but  there  is  sufficient  evidence  to  warrant 
the  assertion  that  the  zone  of  country  immediately  surrounding  the  granite  is  well  worth  prospecting  with  unusual 
care,  and  that  valuable  smelting  ores  are  not  unlikely  to  be  met  with  at  almost  any  part  of  this  zone  at  or  near  the 
granite  contact. 
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The  most  sontlu  rly  of  iliis  class  of  deposits  an*  those  of  the  South  Mountain  and  Flint  districts,  in  Owyhee 
county,  near  the  Ore<>:on  line.  The  country  rock  is  chiefly  limestone,  and  the  ore  argentiferous  galena.  No  work  was 
<lone  in  these  districts  during  the  census  year  or  for  some  time  before,  not,  it  is  stated,  on  account  of  lack  of  ore,  but 
iu  consequence  of  financial  embarrassments  arising  from  the  failure  of  the  Bank  of  California  in  San  Francisco  in 
1875.  To  the  northwest  of  the  granite  lies  the  Heuth  district,  in  which  rich  galena,  high-grade  copper  ores,  iron, 
and  lignite  are  reported.  No  description  of  the  country  rock  has  been  published,  and  as  the  district  was  idle  during 
the  census  year  the  census  examination  did  not  include  a  visit  to  it;  but  the  association  of  minerals  leaves  little 
doubt  that  the  area  is  sedimentary.  In  the  Yankee  Fork  district,  north  of  the  granite,  the  country  appears  to 
(Consist  of  gneiss  {a)  and. eruptive  rocks,  while  the  ores  show  gold  and  silver,  but  seem  to  carry  more  copper  than 
ill  the  granite  district.  The  important  Custer  mine-  is  in  this  locality.  In  the  Bay  Horse  district  slates  are 
accompanied  both  by  milling  and  smelting  ores,  lead  and  copper  being  often  prominent  constituents.  Both  this 
}ind  the  preceding  district  were  visited  by  Mr.  Williams  in  the  depth  of  winter,  when  work  on  almost  all  the 
mines  was  stopped,  and  it  wtis  impossible  to  obtain  entirely  satisfiujtory  suites  of  specimens. 

The  Wood  River  country  lies  southeast  of  the  granite  area.  Limestone,  slate,  and  granite  are  the  prevailing 
rocks,  and  argentiferous  galena  (or  its  products  of  decomposition),  often  extremeh  rich,  is  the  chief  ore.  As  is  so 
usuall}'  the  case  with  galena,  the  oi^e  bodies  are  irregularly  distributed  in  limestone,  but  the  true  meiining  (if  this 
association  has  never  been  fully  explained.  Mr.  Emmons,  in  discussing  the  Ij^adville  deposits,  regards  the  galrna 
as  precipitated  by  substitution  for  the  limestone,  but  no  one  as  yet  has  indicated  the  probable  chemicjal  reactions 
involved.  Milling  ores  also  occur  in  the  Wood  River  country  in  the  granite  and  slate.  This  region  Wiis  opened  ap 
during  the  census  year,  but  has  since  acquired  great  importance.  The  geographical  distribution  seems  to  indicate  t  hat 
A  n^larion  exists  between  these  lead  bearing  districts  and  the  granitic  area  about  which  they  lie.  It  is  altogotlic»r 
l>robable  that  the  ore  was  deposited  throughout  the  whole  region  at  the  same  time  or  times,  and  that  the 
differences  in  the  character  of  the  ore  are  attributable  to  the  diflerent  chemical  and  physical  characters  of  the  rocks. 
Were  the  j^alena  deposits  all  on  one  side  of  tin*  granite  it  might  well  be  maintained  that  they  were  wholly 
independent  of  the  gold-quartz  veins  in  the  granite,  but  any  hypothesis  which  will  account  for  them  independently 
in  their  actual  distiibution  appears  extremely  artificial. 

Besides  the  dei)Osits  which  have  been  mentioned,  there  are  also  veins  carrying  precious  metals  in  Warren's 
<  amp,  in  the  northern  part  of  Idaho  county.  The  ores  from  this  camp  are  quartzose,  carrying  free  gold  and  ores 
of  silver.  The  association  much  resembles  that  met  in  the  mines  of  the  great  granite  area,  and  the  country  rock 
i.^  also  reported  by  Mr.  Wolters  as  granite.  Gold  mines  also  occur  at  Iowa  bar,  in  the  extreme  eastern  portion  of  the 
territory.  Limestone  and  ''porphyry"  are  said  to  be  the  accompanying  rocks.  Lignite  has  been  found  in  various 
portions  of  Idaho,  for  example,  in  the  valley  of  Boise  river  and  on  Re^'nold's  creek,  in  Owyhee  and  Oneida  counties, 
etc.,  but  no  commercially  valuable  deposits  have  as  yet  been  discovered.  Sulphur  occurs  in  connection  with  hot 
springs  in  Bear  Lake  county,  and  deposits  of  alkalies  exist  in  the  same  jwrtion  of  the  territory.  Considerable 
«iuantiiies  of  float  cinnabar  have  been  found  in  Stanley  basin,  at  the  eastern  extremity  of  Bois6  county,  and  along 
I  lie  Salmon  river  between  the  mouth  of  Yankee  fork  and  the  town  of  Sawtooth,  but  not  in  place.  Cinnabar  is  usually 
associated  with  Cretaceous  rocks  on  the  Pacific  coast,  and  this  fact  might  be  of  use  in  the  search  for  the  ore  if  the 
horizons  of  the  neighborhood  had  been  identified.  Tinstone  has  been  found  as  wash  in  the  bed  of  the  Jordan  river, 
Owyhee  county.  This  is  one  of  the  few  points  at  which  tinstone  has  been  encountered  in  the  far  west,  Temescal, 
San  Bernanlino  county,  California,  and  Deer  Lodge  county,  Montana,  being  the  i)rincipal  other  localities. 

The  auriferous  gravels  of  Idaho  are  of  great  volume  and  extent.  Though  of  much  less  importance  than  those 
c»f  California,  they  have  been  more  produ(;tive  than  those  of  any  other  stiite  or  territory  ex(;ept  Montana,  an<l  have 
probably  yielded  something  like  thirty  milhon  dollars'  worth  of  gold. 

Three  distinct  classes  of  Jiuriferous  gravels  may  be  recognized  in  Idaho.  The  bars  of  the  Snake  river  are 
auriferous,  but  the  gold  is  in  an  extrenu^.  state  of  division,  and  can  be  recovered  at  a  profit  only  in  exceptional 
cases.  Many  rich  but  small  placers  occur  along  the  banks  of  the  Salmon  and  of  the  other  rivers  of  Idaho,  and 
were  either  deposited  by  the  present  streams  during  freshets,  or  left  by- a  comparatively  slight  shitting  of  the 
channels.  Small  placers  have  usually  been  found  near  the  croppiugs  of  gold  veins,  which  have  undoubtedly 
furnished  the  auriferous  gravel,  and  a  large  part  of  the  veins,  as  in  California,  have  been  discovered  by  trapsing 
these  gravels  to  their  sources.  Most  of  the  richest  of  the  small  placers  have  probably  been  worked  out ;  at  least 
few  new  ones  of  remarkable  value  have  been  discovered  for  many  years ;  but  enough  is  left  to  furnish  occupation 
ro  a  consiaemble  population.  The  deep  gravels  of  Boise  ba^in  ara  of  a  different  character.  The  basin  is  surrounded 
except  at  one  point  by  mountains,  and  receives  no  drainage  from  beyond  its  own  limits;  yet  it  is  estimated  to 
<^ntain  tome  125,000,000  cubic  yards  of  auriferous  gravel,  and  some  of  it  has  a  depth,  it  is  asserted,  of  no  less  than 
250  feet.  While  there  is  evidence  of  a  channel  in  a  northeastern  and  southwestern  direction,  the  gravels  spread 
over  nearly  the  whole  basin,  and  occur  even  on  the  tops  of  considerable  hills.  The  gravels  extend  several  miles 
down  Moort^s  creek,  the  outlet  of  the  basin,  and  are  here,  in  part,  covered  by  a  heavy  basalt  cap.    The  pay-dirt  is 

a  A  slide  of  thu  country  rock  of  the  Charlcn  DickcDH  uiiuo  shows  a  btriicture  usual  iu  highly  inetumorphic  rocks,  corrcHponding  to 
its  microscopical  appearance,  hut  the  constitnentHHm  so  thoroughly  deconipohfcl  that  little  more  can  1)e  said  of  it. 
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commonly  near  the  bedrock  of  these  beds,  as  is  usual  elsewhere.  Large  bowlders  are  frequent,  as  aic  also  fossil- 
txee  stems,  which  are  so  characteristic  of  the  auriferous  gravels  of  California.  The  Boisd  basin  deposits  are  not 
worked  out,  though  their  yield  has  decreased  during  the  last  few  years,  owing,  it  is  said,  rather  to  high  wages  and 
lack  of  water  than  to  dearth  of  good  gravel.  In  the  earlier  days  of  mining  in  Bois6  basin  many  extremely  rich  bars 
were  found,  which  were  undoubtedly  concentrations  from  the  ol^er  gravels  by  modern  streams.  Few,  if  any,  of 
these  rich  spots  can  liave  escaped  the  eager  search  which  has  been  made  for  them.  It  w*ou1d  be  impossible  to 
account  for  the  presence  of  the  gravels  of  the  Bois^  basin  at  the  head  of  a  system  of  drainage  without  a  special 
examination  undertaken  for  the  purpose,  but  it  may  be  considered  certain  that  a  great  river  once  flowed  through  the 
basin  and  transported  the  gravel.  Some  secular  or  paroxysmal  action,  not  improbably  a  concomitant  of  the  basalt 
eruption,  must  have  modified  the  topography  in  such  a  way  as  to  deflect  this  river,  but  the  character  of  the  change 
in  the  drainage  is  unknown.  The  Bois6  basin  gravels  were  probably  contemporaneous  with  those  of  California ; 
for  the  present  rainfall,  as  has  already  been  pointed  out,  is  insufiicient  to  account  for  them,  and  it  is  not  probable 
that  greatly  increased  precipitation  can  have  prevailed  in  either  of  two  districts  so  similarly  situated  as  California 
and  Idaho  without  its  being  shared  by  the  other.  The  fossil  plants  also  seem  to  be  the  same  or  extremely  similar, 
as  are  also  the  relations  to  the  basalt. 

The  following  sections  of  gravels  are  selected  out  of  a  considcjrable  number  to  illustrate  their  occuri'ence. 
The  third  of  these  is  noteworthy  as  an  exception  to  the  ordinary  rule  that  the  pay-dirt  lies  near  the  bed-rock. 

CREPISCULLA  HYDRAULIC  MINK. 
M00RE"S  CKEEK  UlSTiaCT,  BOlSlfi  COUNTY.  IDAHO  (SECTION  IN  NOItTJl  WORKINGS). 


I 

H 

III 


BrownsoU 2-a  Lot.       |  ^  None  aheolnMy  barren,  bot  tbe  bulk 

Uniform  lo'vr-^rade  in*avc-l  of  oiednini  si/.c    1  47  f<»t't.         >  Muxinmni.  7o  tVta <   of  the  f^oUl  in  th(iu;:ht  to  como  from 

Bowlder  stratam  (quartz  and  pramtO ]a-20f.rt.  J  <  the  l.,we«.  quarter  of  the  bank. 


Bed-rook  granite;  hard  when  flrst  uneovered,  Hlackin;;  rapidly  on  rxxtohure. 


The  bank  shows  a  fine  section  across  tlie  river  bed  550  feet  wide,  whi4:li  is  now  left  at  the  summit  of  n  low  hill.     1  hiH  part  of  the  rlaim  is  from  350  to  450  feet 
hifsher  than  the  south  workings. 

U.  W.  SPENCER'S  HYDRAULIC  MINK. 
BOSTON,  BOISP.  COUNTY,  IDAHO. 


I 
II 

m 


Loam,  with  some  small  quartz  bowlders 3  fi'>6t.    i  Maximum,  10  feet ;  avemge,  ^  ( (rrass-root  c<dd.     Color  throaghoat 

Quartz,  gravel,  and  clay,  with  small  bowlders  not  over  9  inches  in  diameter,     3  feet.    5     ='i  f**^'^  I   »1'^P0»*^    Ifest  pay  on  bed-rock, 

chiefly  granite. 

Bed-rock ;  soft,  deoomposetl  granite. 


NOBLE,  LOWER  &  MANN  HYDRAULIC  MINE. 
MOORE'S  CREEK  DISTRICT,  BOISfi  COUNTY,  IDAHO. 


r    'soil 2  leet. 

II     Quartz,  gravel,  and  clay 2-6  feet. 

II [      Rotten  bowlders  of  quartz  and  granite,  0  inehes  to  4  feet  in  diameter 10-15  feet. 

IV      Bed-rock  granite;   very  rough,  hard  when  first  uncovered,  but  nlaeking  * 
rapidly  on  exposure. 


Maximum,     30     feet ;    i  Upper  3  feet  from  surface  is  the  pay 
avf  ra;:o  where  work-    )   i„g  portion, 
inp,  13  fret.  t       *^  * 


Riverbed  300  feet  wide  and  2.000  feet  long  on  claiui.  Tho  bowlder  stratum.  Ill,  is  too  juwr  to  pay  for  WT>ing  by  ithclf.  but  all  has  to  ho  piped  off  to  obtain 
graile  for  race— one- fifth  good  pay  and  lower  four-fifths  low  grade. 

SUMMARY  BY  COUNTIES. 

AUA  COUNTY. — There  is  very  little  miuiiiff  in  Ada  county,  the  principal  industry  bein^^  agriculture.-  The 
0(?cuiTence  of  galena  not  far  from  the  granite  area  of  the  adjoining  counties,  however  Js  an  interesting  fact,  though 
no  work  was  done  in  the  Heath  district,  where  it  occurs,  in  th<»  census  year. 

Alturas  COUNTY. — The  western  portion  of  Alturas  county,  together  with  Roise  county, forms  a  great  granite 
district,  chiefly  drained  by  the  Boise  river  and  its  tributaries.  The  vtMiis  in  this  granite  (;arry  a  quartz  gangue,  with 
gold  and  silver  ores.  In  some  the  one  metal  predominates,  in  some  the  other,  but  as  a  rule  both  Jire  i)res.  nt.  The 
ores  are  free  gold  and  auriferous  pyrite,  native  silver,  both  ruby  silver  minerals,  stephanite,  freibergite,  horn-silver, 
and  galena.  The  gangue  minerals  are  quartz,  pyrite,  chalcopyrite,  mispickel,  zincblende,  and  a  little  calcite. 
Molybdenit^j  is  also  reported.  Nearly  all  the  vtiins  dip  at  an  angle  of  over  45°,  and  the  majority  strike  nortlveast 
and  southwest,  following  the  trend  of  the  mountain  ranges. 

To  the  southeast  of  the  granite,  in  the  Wood  Kiver  country,  there  are  deposits  in  limestone  of  galena  and  its 
decomposition  products,  accompanied  by  copper  and  iron  minerals.  Milling  ores  are  said  to  have  been  found  in 
the  slates  of  this  region  since  the  expiration  of  the  census  year.  There  are  also  small  placer  deposits  on  the  Salmon 
river  and  its  tributaries  in  this  county. 
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ALTURAS. 
(Note.— Det4>raiiiiaUuna  in  pftrenthMes  are  ghren  on  the  Mithority  of  the  experts.] 


WALLS. 


ICine. 


Ore  and  gaogne. 


Foot. 


Hanging. 


Character  of 
deposit 


UOKAPABTB. 

Bonapart<^  Consolidated. 


ilAKDBCBABBLB. 

Crown  Point  Bonanza. 

Emma 

G^eral  Grant 

KewOpbir 

UIDDLB  BOIBK. 

Jessie  Benton 


(Gold,  galena,  antimony,  argentiferoos  sulpbarsen-     Granite, 
ide    and    sulpbantimonide    minerals,   sinoblende, 
pyrite),  qoartz,  and  calcitc. 


Grauit<^ ;  Vein. 


I 


Bufiiilo. 


Buffalo  unU  Atlanta. 

Last  Chance 

Monarch 


Tahoiu.i 

Yul>a  Tunnel 

MJKKRAL  HILL. 


Idaboan 

Jav  Gonld. 


(jUKBN'S  KrV'RR. 

Joe  Daly 

Mammoth 


(Gold),  rjuartz (Granite)  I  (Granite) 

do do I  ...do 

Gold  quartz  and  limonite do I  .  -  do 

(Job!    quartz,   pyrite.  mispickel,  galena,  and  (zinc-    do  ? ' do  — 

blcndt-). 

Knby  8ilv<!r,  qnartz.  i»yritf ,  chalcopyrite,  (arMeuic^il     (Grauito) (Grauiti*) 

aud  uiitinioniul  silver'orn,  with  auriferous  pyiiton). 

(Dark  and  light  I  uby  nil  ver,  native  nil  ver.  auriferouN     ..do do 

pynt«'D.  and  qnartz.) 

(Auriffr«>u«    p^Titrs,   animtiferous     HulpbanionideH      ..do do  — 

aud  RulphaniimonidcB.  quartz,  and  molylxlenite.) 

Gold,  miriferoiia  pyrites,  ruby  silver,  and  quartz ilo do — 

Dark  ruby.  h«»m-8ilv«  r.  native  silver,  quartz,  jiyrite,     Granit** j  Granite . . 

and    probabl)'  mispickel,   (li^bt   ruby,   snritVrous  ' 

pyiitert,  tree  K^ld,  uud  tiiKuM  of  ropper). 

Argeiitito,  an  arjrentiferon«  RulpharAenide.   quartz do ,.--  do  — 

(ruby  silver,  native  (diver,  and  a  little  fi-eo  gold). 

(Gold),  quartz,  feldspar.  i>yrite.  and  mispickel. 


Rich  argentiferous  ;;al«ua. (Limestone) (I..imestODe). 

Galena  and  ceruBSite do Do. 


Free  gold,  quartz,  mispiekel.  and  limonite Granite ,  Granite 


1 


I 


Vein. 
Do. 
Do 
Do. 


Vein. 

Do. 

Do. 

Do. 
Do. 

Da 


Qnartz  and  galena,   (native  silver,   free  gold,  light     ((iranite)  «Jrauite» 

and  dark  ruby  silver,  and  aurifenmH  pyritra). 


Silvi-r  (rlance. 


'   Washington 

UKD  WARBIOR. 

Donnvbrook  Fair 


Quartz  aud  galena,  (Ktenhnnit4>,  native  Rilver.  llgltt 
ruby  ttilver,  pyrite,  and  a  little  gobl). 

Quartz  and  galeua,  (frt:e  gold  and  base  sulphides) 


Quart/  Colorado,  (gold,  pyiite.  autimonial  ores.    Xo 
silver). 


Hevr  York . . 
Wide  West 
Wildcat  ... 


do 
do 


Vietor 


Quartz  and  mispickel,  (gold  and  silver  in  reWllions 
compounds). 

Qnartx  Colorado,  (gold) 


KOCKT  BAR. 


Alt  mas  Gold  Hill 
Idabo-Tishuu 


C^old.  qnartz.  pyrite,  aud  mispickel     

(lobl.  galena,  quartz,  pyrite.  and  mispickel. 


SAWTOOTH. 


Ooliinibia 


Quartz,   probably   bom-silver  and  freibergite.  (ruby 
silver). 


.do 
.do 


I 


do 
do. 


I 


(Granite) (Granite; 


...do. 
...  do 
. .  .do 


do  . 
do  . 
do  . 


do 


do. 


Granite :  Granite . 

...do do... 


Vsin. 
Do. 

D<». 

Do. 

Vein. 

Do. 
Do. 
Do. 

Do. 


Vein- 
Do. 


(Granite) ,  (Granite) 


Pilgrim  ... 
Luekv  Bov 


Quaitz  aud  freilH'rgitt*  (ruby  silver.)   do. 

Qnartz  and  horn-silver   ' . . .  .do 


do 
do. 


I  Vein. 

Do. 
Do. 


Bois6  COUNTY. — ^Tbis  county  is,  for  the  most  part,  in  the  granite  area  mentioned  under  Alturas  county.  The 
veins  carry  chiefly  gold,  except  in  the  Bannep  district,  where  the  silver  is  in  excess.  The  placer  deposits  of  this 
county  have  hitherto  been  the  most  important  in  the  country  outside  of  California.  Their  character  and  occurrence 
have  already  been  sufficiently  described. 
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»  BOIS^. 

[NOTB — Determinationa  in  parenthofics  are  f;ivcu  on  the  authority  cf  the  expeita.j 


Mine. 


Ore  and  gaDgut* . 


BANHBR. 

thrown  Point '  A  sulpharscnido  of    lead,    probably  dnfreynoysite, 

quartz  and  pyrito,  (ruby  silver,  horU'Silver,  min- 
pickel,  Bulphur,  and  copi>er  coniponndH). 

Panamint   '  Quartz,  (ruby  silver) 

CAflOX  CREEK. 

Centennial "  Gold,  quartz  Colorado. 

-old    i\ 
picke 


Ebenozer '.  Gold    ouartz.   iron    and   copper   p3Titc8,  and    mis- 

j1.  • 


OAMUKIKUft. 


WALLS. 


Foot. 


Hanging. 


Character  of 
deponit. 


! 
Granite  diabase Grunitedike Vein. 

Granite |  Granite Da 


Granite. 
Granite. 


Granite Vein. 

Granite Do. 


SubBosa Gold  quartz i  Granite* I  Granite* Vein. 


GRAXITB. 

Gold  Hill Quartz  and  pyrite.  (gold) 

UOORK'a  CUERK. 


Granite i  Granite 


Cn-piBcull.'i  Hydraulic (Gold  gravel)  Granite. 

Thorn  Cretk  Hydraulic do do. . . 


SIIAWb  MOUNTAIN. 

North  Star Gold  quail z Granite Granite.. 

Pajmaster (Gold)  quartz (Granite) (Granite) 

KiKiug  Sun '  Gold    cjuartz.  galena,  coppor,  pyrito.  and  pn»bably     Granite (;ranit«* . . 

DiiMpickel,  (ft eo  sulphur).  i 


Vein. 


Placer. 
Da 


Vein. 
Do. 
Do. 


*  Micro8<'oplc4tlly  oxaminvd. 

Idaho  county. — This  county  ai>i)eai\s  to  contain  an  i8<)lated  granite  area  in  the  neighborhood  of  Warrcirs 
camp  and  Floi^ence.  The  quartz  veins  are  much  the  same  in  character  as  those  in  Bois6  county,  and  are 
accompanied  by  small  deposits  of  auriferous  gravels. 

IDAHO. 
[XoTK. — Oetcrntiuationrt  in  parenthcsi's  are  given  on  the  authority  of  the  experts.] 


Miue. 

wai:kkn"b  camp. 
Various  mines    


WALLS. 


Ort>  and  gantsuo. 


Foot. 


Gold,    native     •^ilvor,    liorn-silver,   siilphurots,   and     (Slate  and  limesfMiu') 
I      quartz. 


Han^iufr. 


^Slnto  and  limestone) 


Character  of 
deposit. 


Vein. 


Lemhi  coi 


of  gold  in  a  quartz  ijjuigue 


LEMHI. 


[XoTE. — Dotenniuatious  in  parentheses  aro  ^iveu  on  tlie  authority  of  the  exi>orts.l 


WAL!.«. 


Mine 


UAY  110K8K. 


Oro  and  ;;an;:u('. 


Foot. 


Hanging. 


Character  of 
deposit. 


Kamshom (Arjicntiferons  pilcun,  {iiay  coppi  r.  a  little  chloride     (Slate) 

and  bn)niide  of  silver,  coi)per  carlMmates,  traces  of 
gold,  hematite  and  quartz. ) 

Y ANKER  VOKK. 

I 

Charles  Dickons ,  Iron  and  copper  pj  rites  and  melaconite,  (gold) Metamorphic* 

General  Custer Quartz,  pyrite,  and  prolmbly  stephanite,  (argentite) .     Indeterminably  decomposed 

yellow  porphyry  (locally 
called  ruyolite). 

Unknown ■  Same  as  General  Custer 


I  (Slate) Vein. 


do 


Metamorphie,  * Vein. 

Do. 

Do. 


Same  as  foot  wall 
..  do 


*  Microscopically  examined. 
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OwYiiEK  COUNTY. — Tlu>  milling  districts  of  Owyhee  county  lie  about  Silver  City  nnd  Wagoiitowu,  on  the 
Jordan  river.  This  regioii  is  se])arated  from  tBfe  /[granite  region  of  Alturas  and  Boise  counties  by  the  Quaternarj- 
plains  of  Ada  county,  but  it  is  extremely  probjible  that  the  gninite  of  Silver  City  is  a  portion  of  the  larger  mass 
to  the  north.  To  the  southwest  of  Silver  City  the  surface  is  occupied  by  quartz-jiorphj  ry  overlying  metamorphic 
rocks  in  part,  and  both  porphyry  and  granite  aa*e  intersected  by  dikes  of  basalt.  The  ores  are  similar  to  those  of 
the  northern  granitic  area:  gold,  silver,  freibergite,  and  sulphuitts  in  a  quartz  gangue.  The  veins  follow  the  general 
trend  of  the  mountains  to  the  northwest  and  dip  at  high  angles.     As  usual,  small  placers  accompany  the  gold  veins. 

In  the  SouUi  Mountain  district,  near  the  Oregon  line,  galena  occurs  in  limestone.  Coal  has  been  found,  but 
only  in  insignificant  (luantities.    Tinstone  has  been  identified  as  float  in  the  Jordan  river. 

OWYHEE. 

INOTK.—DptTTnmatinns  in  7>?reathMP<»  nre  pivon  on  tho  antho-.-ity  of  tho  experts.] 


Mine.  Ore  and  ganghc. 


WALLS.  ' 

_._._._      _     _         _     _         . Character  of 

deposit. 
Foot.  Hanging. 


CARtiON. 

Black  Jack    . .  '  Quartz,  and  probably  argent  it  t>,  (gold  and  hom-silver)  ;  Metamorpbio   Quartz  porphyry* Vein. 

Clearbrook            . Quartz,   horn-silver,  and  probably  argontit^,  (gold,  MnRCorito  graaite    ■  Mutcorite  granito Do. 

calc-spar,  t-opppr  staina). 

Kiupin^         (Freo  gold  ami  argeuiilVrouasulphurera.  quartz) (Gr.mito) (Granite) Do. 

Fluridii  Hill Oold.  quartz,  limuuito. 

Idlowild Quartz,  hom-silvcr,  (aorao  gold) (Mu8<.-ovitp  granite)* (Mnwo^•ifc  grauitc)"^ Vein. 

•  

Owyhoe  ..    (Frew  gold  and  argentilVious  aulphurcta,  quartz) do    «lo     Do. 

Potoai Fintly  dlvidid  sulphuretM  not  determinable,  quartz  ..'  Granite Granite  — Do. 

Rath Probal.ly  arp  Dtitt»,  quartz     Grnnito  of  somewhat  gnein-  .  Gninite  of  Bomcwhat  gneia-  Do. 

Boid  atmctuns  an  id  atructure. 

War  E:\«:lo (Fre**  gold  and  argent iferoua  aulphureU,  quartz) (Granite) i  (Granite)  .  '  Do. 

WAOOXTOWN.  I 

I 

Bismarck Gol«l,  quaitz.  and  limonitc (Porphyry) '  (Poiphyrj-)    Vein. 

I.,aat  Cliunce Gold,  quartz,  and  limouiic Quartz-porphyry Qnaitz-porphyry Do. 

Maggie    "... Similar  to  Tremont  and  on  same  vein,  not  apecifleally  (Quartz-porphyry) (Quaitz-j^o'phyry) Do. 

determinable,  quartz, 

Ohio Argentite,  quartz,  (gold,  py rite,  and  antimony) (Porphyry) j  (Torphyiy) Do. 

Tnnnont i  Stephauite,  quartz,  and  kaolin  (Quart z-porphyry) (Quai-tz-porphyry) Do. 

Webfijot Quartz,  (gold,  low  grade) (Potphyrj) ,  (Porphyry) %\  Do. 


I 


*  Microscopically  examined. 


OTHKU   COUNTIES. 


In  Oneida  eounty  <^old  (juartz  veins  and  placers  are  worked  at  Cariboo  and  Iowa  Bar,  and  along  the  course  of 
the  Snake  river  in  this  and  Cassia  counties  gold  washings  are  conducted  on  a  small  scale. 

The  northern  counties  of  Kootenai,  Nez  Perc^,  Shoshone,  and  Washington  contain  gold  quartz  veins  and 
placers,  which  are  not,  however,  worked  to  any  considerable  extent,  and  the  conditions  of  their  occurrence  are  not 
known. 

Salt  and  sulphur  are  obtained  in  Bear  Lake  county. 
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(Chapter  II.— GEOLOGICAL  SKETCH  OF  THE  ROCKY  MOUNTAIN  DIVISION. 

By  S.  F.  Emmons. 

In  the  Ibllowing  payees  the  writer  has  eiideavored  to  present  a  brief  outline  of  the  geological  «tnicture  of  the 
states  and  territories  of  this  division  as  far  as  it  bears  on  the  ore  deposits  of  the  region,  the  geological  occurrences 
of  the  ore  €[ei)0sits  themselves,  and  their  mineralogical  composition  as  far  as  it  has  been  possible  to  determine  them. 
Such  a  sketch  at  the  present  time  must,  from  the  nature  of  things,  be  extremely  unequal,  and,  at  its  best^  very 
incomplete;  but  it  has  seemed  best  to  give  it  in  this  incomplete  form,  even  if  it  merely  serves  to  show  the  gaps 
in  our  knowledge  and  to  encourage  others  to  till  them  ui>.  The  importance  of  the  geological  relations  of  mineral 
deposits  has  been  hitherto  very  much  underestimated,  chiefly  for  the  reason  that  so  few  competent  men  have  given 
attention  to  their  study.  For  this  reason  geological  literature  contains  but  little  trustworthy  information  on  this 
subject. 

The  material  here  presented  has  been  in  i)art  compiled  from  data  and  specimens  gathered  by  census  experts, 
and  in  part  from  reports  of  government  surveys,  from  reports  by  individual  geologists  upon  mining  districts, 
unfortunately  too  few  in  number,  and  from  the  personal  observations  of  the  writer  in  portions  of  Wyoming  and 
Colorado.  There  was  diflQculty  in  obtaining  men  who  had  at  the  same  time  a  knowledge  of  field  geology  and  a 
practical  acquaintance  with  mines,  and  the  limited  time  at  the  disj)osal  of  those  to  whom  the  work  was  intrusted 
rendered  it  practically  impossible  to  visit  evc^y  mining  district.  Of  the  specimens  of  ore,  gangue,  and  country 
rock  which  it  was  intended  should  be  obtained  from  each  mine  a  large  proportion  were  in  a  too  far  advanced 
sta'ic  of  decomposition  for  satisfactory  determination.  In  many  cases  no  specimens  accompanieil  the  schedules. 
IIiMice  the  tables  of  mines,  country  rocks,  and  ores  which  accompany  the  following  sections  are  incomplete  in 
many  important  instances;  but  it  has  not  been  thought  advisable  for  that  reason  to  refrain  from  publishing  them, 
I'veii  in  their  imperlect  condition,  since  they  contain  many  data  useful  to  mining  engineers,  and  wil]  serve  as  a 
skeleton  which  may  hereafter  be  more  completely  clothed  as  additional  material  is  obtained.  In  eases  where  no 
s])e(imens  were  at  hand  it  is  indicated  in  the*  table,  the  information  given  being  on  the  authority  either  of  the 
I'xptTts  themselyos  or  of  some  person  connected  with  the  mine.  At  the  end  of  another  decade  it  is  hoped  that  our 
knowledge  of  these  important  mining  regions  will  be  such  as  to  render  it  ])ossible  to  present  the  information  which  is 
Ia'Vv  outlined  in  a  comparatively  conij)lete  form. 

The  nia[>s  which  accompany  these  sketches  are"  intended  as  a  guide  to  the  reader  unacquainted  with  the 
geography  of  the  country,  and  will  serve  to  show  those  who  are  already  somewhat  familiar  with  it  the  county 
divisions,  which  have  been  followed  in  the  treatment  of  each  section.  An  attempt  has  also  been  made,  in  a  very 
general  way,  to  indicate  by  colored  dots  the  relative  distribution  among  actually  producing  mines  of  ores  in  which 
gold  or  silver  i)redominate.  These  are  given,  as  well  as  the  rest  of  the  material,  rather  as  a  sketch  than  as  a  finished 
and  accurate  delineation. 

GKOLOGICAL  SKETCU  OF  COLORADO. 

The  state  of  Colorado,  whi(?h  is  included  between  the  :;7th  and  41st  degrees  of  north  latitude  and  the  25th  and  32d 
degre(\s  of  longitude  west  from  Washington,  has  an  area  of  103,045  square  miles.  This  area  may  be  di\ided  into 
three  meridional  belts:  a  plain  belt,  (comprising  a  little  over  one-third  of  the  eastern  portion  of  the  state;  a 
mountain  l)«»lr,  lying  next  west  of  the  former,  and  covering  also  about  one-third  of  the  state ;  and  a  narrower  belt 
on  the  west,  which  is  largely  a  mesa  <;ountrv,  and  belongs  to  the  so-called  Colorado  plateau  region. 

Accoi'ding  to  the  classification  of  Lieutenant  AV heeler-s  niajis,  only  about  one-fifteenth  of  the  whole  surface  is 
arable  land,  but  at  the  time  this  chissification  was  made  probably  only  the  alluvial  bottom  lands  of  the  larger 
streams  were  assumed  to  be  available  for  agricultural  purposes.  This  restriction  may  hold  good  for  the  mesa  region, 
but  with  the  late  rai>id  increase  in  the  population  of  the  state  increasing  areas  of  plain  country  to  the  east  of  the 
mountains  have  Ix^en  brought  under  cultivation  by  means  of  irrigating  ditches,  and  the  results  obtained  have  shown 
that  the  soil  is  excei)tionally  favorable  to  agriculture,  the  extent  to  which  it  can  be  profitably  carried  on  being 
probably  limited  only  by  the  feasibility  of  irrigation.  A  large  portion  of  the  plain  country  is  covered  by  a  porous, 
crumbling,  homogeneous  soil,  filling  irregularities  of  the  rock  surface  beneath  to  de])ths  of  from  5  to  20  or  more 
feet,  whose  external  a])pearan(*e  strongly  n^sembles  that  of  the  famous  loess  which  has  proved  the  source  of 
J'ertility  of  many  imj)ortant  agricultural  regions  in  the  world. 

As  yet  no  systematic  studies  have  been  made  of  the  geology  of  the  plain  country,  and  the  actual  extent  and 
charf^etfT  of  this  deposit  is  not  definitely  known.    It  seems  probable,  however,  that  it  may  at  least  be  analogous 
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to  the  loess  wliicb  lias  been  proved  to  exist  farther  east,  in  Nebraska  and  Kansas.  An  annlysis  of  this  soil, 
taken  from  the  neighborhood  of  Golden,  close  to  the  foot-hills  of  the  mountains,  made  in  the  laboratory  of  the  United 
States  geolopcal  survey  at  Denver,  gave  the  following  results: 

Por  cent. 

Silica 7.i,;iV2 

Alum  ir.a 12. 604 

Soscjuioxide  of  iron 4.  (itiO 

Lime 1.147 

Magnesia 0. 944 

Potash 3.748 

Soda ii.472 

Water  aud  organic  matter  1. 79/ 

Phosphoric  acid 0. 228 

99. 981 


The  lime  and  magnesia  in  this  soil  are  in  considerably  smaller  proportions  than  in  ordinary  loess  soils,  but  at 
least  50  per  cent,  of  the  material  niay  be  supposed  to  be  free  quartz.  It  may  be  assumed,  therefore,  that  at  a  greater 
distance  from  the  mountains  the  proportion  of  silica  will  be  smaller,  aud  the  more  soluble  and  easily  trauvsportable 
salts  greater.  The  same  soil  about  10  miles  to  the  east  of  Denver,  or  20  miles  from  the  foot  of  the  mountains, 
yielded  4.5  per  cent,  of  lime  and  0.8  per  cent,  of  magnesia  in  a  soluble  form,  probably  as  carbonate. 

The  climate  of  Colorado  is  essentially  a  dry  one,  though  less  so  than  that  of  New  Mexico.  In  summer  there 
are  often  showers,  but  they  are  too  uncertain  to  be  depended  on  for  agricultural  purposes. 

Artesian  wells. — ^The  extent  to  which  agriculture  may  be  carried  on  is  therefore  dependent  mainly  upon  the 
amount  of  water  which  is  available  for  purposes  of  irrigation.  The  various  streams  which  emerge  from  the  mountains 
yield  a  sufficient  supply  for  a  comparatively  narrow  belt  along  the  foot-hills,  but,  owing  to  the  rapid  evaporation 
which  takes  place  in  this  dry  climate,  they  cannot  be  counted  on  for  irrigating  the  lands  at  any  great  distance  to 
the  eastward. 

Artesian  wells  have  been  suggested  as  another  source  of  supply-,  and  government  aid  has  been  called  in  to 
make  practical  experiments,  with  a  view  to  determining  whether  these  wells  will  yield  water  in  sufficient  amount  for 
purposes  of  irrigation.  The  water  supply  of  artesian  wells  is  supposed  to  follow  the  laws  of  hydrostatic  pressure; 
that  is,  where  the  surface  water,  penetrating  the  earth  from  the  surface,  reaches  an  impermeable  stratum,  it  follows 
the  inclination  of  that  stratum  as  an  uuderground  stream.  If,  then,  this  stratum  be  reached  by  an  artesian  boring 
at  a  point  where  the  surface  of  the  ground  is  sufiiciently  below  the  outcrop  of  that  stratum,  the  water,  seeking  it« 
original  level,  will  flow  out  through  this  boring  to  the  surface.  The  structural  conditions  on  the  great  plains  are 
theoretically  favorable  for  obtaining  flowing  wells.  The  sedimentary  formations  which  underlie  them  are  upturned 
at  their  western  eih^{!i  against  the  foot-liills  of  the  mountains,  anfl  are  thus  accessible  to  the  waters  which  drain  their 
surfiice.  The  surface  of  the  plains  slopes  regularly  to  the  eastward,  although  at  a  very  gentle  angle;  so  that  to 
obtain  the  required  dili'erene^  of  level  it  will  be  necessary  to  go  some  distance  from  the  mountains,  a^4  it  is  found  in 
practice  that  the  water  from  artesian  wells  does  not  strictly  fulfill  the  condition  of  finding  its  own  level,  but  that  a 
certain  portion  of  the  dili'erence  of  elevation  is  lost  probably  by  friction  and  the  want  of  a  perfectly  free  undergnmnd 
circulation.  Of  the  sedimentary  formations  the  Tertiary  beds  lie  horizontal  and  are  not  upturned,  and  these,  owing 
to  their  iK)rous  chanwjter,  probably  would  not  carry  the  required  supply  of  water.  It  is  advisable,  therefore,  to  avoid 
sinking  the  wells  where  these  still  exist,  and  fortunately  their  present  area  is  probably  limited.  Of  the  Mesozoic 
beds,  the  upper  formations  (the  Cretaceous)  are  largely  com])osed  of  sandstones,  which  are  also  porous  and  more  or 
less  i)ermeable  to  water.  They  contain  also,  it  is  true,  beds  of  clay,  but  it  cannot  be  certainly  stated  that  these 
clay  beds  are  continuous  over  any  great  areas.  It  is  questionable,  therefore,  if  the  Cretaceous  formation  will  yiehl 
a  large  supply  of  water,  except  locall.v,  as  near  Denver,  where  a  synclinal  basin  is  formed  by  a  slight  fold  in  the 
strata  to  the  east  of  it.  In  the  Jura,  below  the  Cretaceous,  the  conditions  seem  more  favorable,  as  they  contain 
a  considerable  amount  of  clay  and  a  comparatively  persistent  limestone  bed.  The  Trias  is  a  formation  largely 
of  sandstones,  and  therefore  not  favorable,  and  it  is  only  when  the  Carboniferous  is  reached,  which  is  made  iii)of 
compact  and  evenly-bedded  limestone,  that  we  come  to  strata  whi(jh  are  beyond  doubt  capable  of  carrying  the 
i-equired  supply  of  water.  The  thickness  of  these  diftereut  formations  has  not  yet  been  accurately  determined;  but 
it  may  l>e  assumed  at  the  foot-hills  that  the  Cretaceous  beds  are  at  least  3,000  feet  in  thickness,  and  the  Jura  and 
Trias  2,000  more.  It  will  be  seen,  therefore,  that  it  may  require  a  boring  5,000  feet  in  depth  to  give  a  permanent 
and  considerable  flow  of  water.  On  the  other  hand,  there  are  good  grounds  for  supposing  that  the  thicknesses  of  the 
diftereut  formations  decrease  to  the  eastward,  and  this  supposition  has  been  in  part  conflrmed  by  actual  observation 
along  a  line  near  the  southern  border  of  the  state.  It  is  probable,  therefore,  that  at  a  sufficient  distance  to  the 
eastward  the  thickness  of  the  beds  overlying  the  Cretaceous  formation  will  be  very  much  less  than  the  figures  abov«» 
given.  In  the  present  state<of  our  knowledge  these  are  largely  matters  of  conjecture,  and  it  is  only  by  the  actual 
expehment  of  boring  wells  that  the  thickness  and  water-bearing  properties  of  the  different  formations  can  be 
determined.  It  is  evident,  however,  from  what  has  been  said,  that  these  experimental  welN  should  be  sunk  near 
the  eastern  border  of  the  state,  and  at  iK>ints  where  the  greatest  thickness  of  the  upper  beds  is  likely  to  have; 
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lu»eii  removed,  luiugiu^  tlie  deep-seated  wuter-eariyiug  bed,  therefore,  Heurest  Ihe  present suiiiices.  To  determine 
^bese  points  with  accuracy,  however,  would  re<iuire  an  accurate  and  systematic  topographical  and  geolog^ical  survey, 
which  lias  not  yet  been  made,  and  the  choice  of  the  rij;jht  h)calion  must  be  hir^ely  a  matter  of  chance.  It  seems 
probable,  therefore,  that  with  its  exceptionally  favorable  conditions  of  climate  and  a  soil  of  this  character  the 
agricultural  resources  of  Colorado  are  yet  but  partially  dev(»loped. 

Coal — Its  industrial  possibilities,  if  gauged  by  its  natural  resources  in  coal,  the  indispensable  basis  of  almost 
every  iidustrial  enterprise,  are  almost  unlimited,  not  less  than  two-thirds  of  the  areaof  the  state  biding  underlaid  by 
the  coal  formation.  While  over  a  great  portion  of  this  area  it  may  lie  too  deep  for  i)roiitable  extraction,  and  while 
coal  beds  are  by  no  means  necessarily  continuous  in  any  particular  formation  over  very  large  areas,  yet  the  geological 
conditions  are  such  that  a  relatively  large  proportion  of  this  formation  is  brought  to  the  surface  and  rendered 
available  for  practical  working,  especially  along  the  borders  of  the  mountain  belt.  Along  the  eastern  front  coal 
mines  are  already  opcmed  and  working  at  intervals  from  the  northern  to  the  southern  boundary  of  the  state. 
Mines  are  also  worked  in  the  Soutli  jjark,  in  the  center  of  the  mountain  belt,  and  in  Gunnison  and  La  Plata 
counties,  %>u  the  western  slope,  while  the  developments  in  many  other  localities  are  only  awaiting  railroad 
communication  and  an  industrial  denmnd. 

Mountain  belt. — The  precious-metal  production  of  the  state  is  derived  mainly  from  the  mountain  belt,  as 
might  have  been  assumed  on  a  priori  geological  grounds,  reasoning  from  which  none  would  be  looked  for  in  the 
plain  countrx ;  nor  would  much  be  expected  from  the  mesa  region,  except  where  eruptive  rocks  have  protruded 
through  the  sedimentary  strata  and  formed  such  isolated  mountain  groups  as  the  Sierra  la  Sal,  Sierra  Abajo, 
Sierra  el  Late,  and  others.  The  topography  of  the  mountain  region  and  the  plateau  country  on  its  west,  as  well 
as  its  general  geologic^il  structure,  is  pictured  on  the  maps  of  the  Ilayden  survey,  of  which  the  extreme  northern 
strip  is  taken  from  those  of  the  Fortieth  Parallel.  The  most  important  group  of  rocks  there  represented,  and 
intimately  connected  with  ore  deposition,  viz,  those  of  Mesozoic  or  Secondary  age,  have  either  entirely  escaped 
recognition  or  have  been  classed  indiscriminately  as  belonging  either  to  the  volcanic  rocks  or  to  granites. 

The  mountiiiu  belt  of  Colonido,  which  in  this  latitude  is  generally  known  as  the  llocky  mountains,  to  distinguish 
it  from  the  other  principal  Cordilleran  systems  to  the  westward,  the  Wahsatch  and  the  Sierra  Nevada,  hjis,  taken  as 
a  whole,  a  due  north  and  south  trend.  When  examined  in  detail,  however,  it  is  found  to  be  made  up  of  a  number  of 
more  or  less  regular  chains  or  ridges  having  a  general  trend  to  the  west  of  north,  standing  en  echelon  or  with  their 
ends  overlapping  each  other,  with  mountain  valleys  of  greater  or  less  extent  between  them,  as  the  result  of  which 
structure  the  mountains  in  general  seem  to  be  divided  up  into  two  chains,  with  large  included  valleys  which  have 
received  the  name  of  "parks''.  The  general  name  of  Colorado,  or  Front,  range  has  been  given  to  the  eastern  of 
these  divisions,  and  that  of  Park  range  to  the  western.  The  North,  Middle,  and  South  parks  and  the  San  Luis 
valley  are  the  larger  of  the  included  valleys,  the  three  former,  with  the  smaller  Wet  Mountain  valley  to  the  south, 
being  really  a  portion  of  the  same  continuous  line  of  depression,  while  the  valley  of  the  Upper  Arkansas  stands 
in  the  same  relation  to  the  San  Luis  valley.  The  eastern  front  of  this  range  presents  a  comparatively  regular  north 
and  south  line,  broken  here  and  there  by  bay-like  valleys,  running  up  into  the  mountains  in  a  northwesterly  direction 
and  following  the  prevailing  trend  of  the  echelon  ridges.  The  most  important  of  these  are  the  Manitou  and  Huerfano 
parks  and  that  which  extends  uj)  Oil  creek  from  Cailon  City.  These  in  earlier  geological  times  were  actual  bays 
in  the  seas  in  which  the  Palaeozoic  and  Mesozoic  rocks  were  deposited,  while  the  parks  were  partially  inclosed 
arms  of  those  seas. 

The  western  front  of  the  mountains  is,  however,  much  more  irregular,  and  is  broken  by  branching  mountain 
groups  extending  out,  also  with  a  general  northwest  trend,  into  the  mesa  country  of  the  Colorado  plateau.  The 
principal  of  these  outlying  mountain  groups,  commencing  on  the  north,  are  the  Elk  Head  mountains,  the  White 
Bi\  er  plateau,  the  Elk  mountains,  and  the  San  Juan  mountains,  in  all  of  which,  a«  will  be  seen  later,  there  is  a  very 
great  development  of  eruptive  rocks. 

Geology.— The  geological  history  of  this  mountain  region  is,  briefly  and  in  its  most  general  outlines,  as  follows : 
At  the  close  of  the  Archsean  era,  or  in  the  Cambrian  ocean,  a  large  area,  covering  most  of  what  is  now  the  Colorado 
range,  formed  a  large  rocky  island,  with  a  number  of  minor  islands  lying  to  the  westward,  the  most  important  of  which 
was  that  which  now  forms  the  Sa watch,  from  which  it  was  more  or  less  completely  separated  by  the  waters  occupying 
the  present  depressionsof  the  North,  South,  and  Middle  parks.  During  the  whole  of  the  Palaeozoic  and  Mesozoic  eras 
a  continuous  sedimentation  went  on  in  the  seas  surrounding  these  islands  of  material  derived  from  their  abrasion. 
The  geological  record,  as  far  as  it  has  been  studied  at  the  present  day,  gives  evidence  of  no  great  disturbance  dnring 
this  long  period,  although  it  is  probable  that  local  elevation  and  subsidence  might  have  taken  place;  and  there  is 
some  evidence  to  show  a  general  subsidence  of  the  whole  area,  which  gave  a  somewhat  larger  field  of  deposition  to 
the  later  sediments  of  these  periods.  Toward  the  close  of  the  Cretaceous  period,  at  the  time  of  the  formation  of  the 
coal  beds,  the  seas  became  shallower,  owing  to  a  general  elevation  of  land,  and  considerable  portions  of  the  outlying 
areas  were  partially  inclosed.  During  this  time,  and  possibly  earlier,  immense  masses  of  eruptive  rock  were  forced  up 
through  the  already  deposited  sediments  which  were  still  beneath  the  waiter.  Unlike  the  lava  flows  of  modern 
tlays,  however,  these  molten  masses  were  not,  as  a  rule,  spread  on  the  surface  of  the  rocks,  but  congealed  before 
they  reached  it,  either  in  largi*  masses,  in  dikes,  or  in  sheets  spread  out  between  the  beds.    It  is  impossible  to  say 
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how  louf^  before  the  close  of  the  Cretaceous  period  the  eruption  of  these  Secondary  igneous  rocks  commenced,  but 
it  is  known  that  in  certain  localities  it  must  have  continued  nearly  to  the  close  of  the  period.  At  some  time  after 
the  close  of  the  Cretaceous  period  a  genAal  dynamic  movement  took  place  in  the  Rocky  mountains,  by  which  the 
existing  mountain  ranges  or  islands  were  crushed  together,  broken,  and  elevated,  and  considerable  areas  of  the 
adjoining  sea-bed  were  lifted  above  its  surface.  In  the  general  continental  elevation  which  followed  fresh-water 
lakes  or  inclosed  seas  were  formed,  in  which,  by  the  degradation  of  the  newly-made  land  areas,  considerable 
sediments  were  deposited.  The  outlines  of  these  Tertiary  seas,  owing  to  the  nature  of  the  deposits  made  in  them, 
whicli  were  easily  eroded  and  carried  away  by  subsequent  atmosi)heric  agencies,  cannot  be  yet  definitely  determined. 
It  can  only  l3e  said  that  their  area  and  location  were  frequently  changed,  and  that  during  th<^  Tertiary  era,  and 
8ubse<iuent  to  it,  eruptions  of  igneous  rock  occurred,  generally  following  the  lines  of  earlier  eruptions,  but,  unlike 
those,  spreading  out  on  tlie  actual  surface  of  the  land,  and  in  some  (»ases  beneath  the  sea.  While  the  general 
form  of  the  mountain  area,  as  has  been  shown,  was  determined  in  the  very  earliest  geological  times,  it  is  only 
since  the  Tertiary  era,  and  in  a  great  measure  by  erosion  subsequent  to  the  Glacial  period,  that  the  present 
sculpturing  of  the  mountain  forms  and  carving  of  the  valleys  have  taken  place.  At  what  period  during  this  history 
the  diflFerent  mineral  deposits  of  Colorado  were  formed  it  is  as  yet  impossible  to  say  with  any  degree  of  definit^ness. 
The  gold  deposits  of  Gilpin  county  in  the  Archaean  may,  like  those  of  the  Black  hills  of  Dakota,  be  of  pre- 
Cambrian  age.  It  is  probable,  however,  that  some  of  these  at  least,  and  the  silver  deposits  in  the  adjoining  counties 
of  Clear  Creek  and  Boulder,  were  subsequent  to  the  intrusion  of  the  porphyries,  which  are  presumably  of  later  date. 
Th<»  silver  deiK)sits  of  Leadville  are  known  to  have  been  formed  subsequent  to  the  Carboniferous  and  previous  to  the 
dynamic  movement  at  the  close  of  the  Cretxa<;eous.  Some  of  the  silver  deposits  of  Gunnison,  on  the  other  hand, 
must  have  been  later  than  the  ('retivceous,  while  those  of  Custer  county  and  the  San  Juan  region  are  in  part  at 
lerist  presumably  of  post  Tertiary  age. 

Ores. — The  ores  of  Colorado  present  an  almost  infinite  variety  of  mineralogical  composition,  so  that  it  is  difficult 
to  formulate  any  general  laws  with  regard  to  their  distribution  or  manner  of  occurrence.  Of  the  actual  precious- 
metal  pi*oductlon  of  thi.'  state,  by  far  the  largest  portion  is  derived  from  pyrites  and  galena  and  their  decomposition 
products.  The  telluride  ores  of  Boulder  county  and  the  auriferous  pyrites  of  Gilpin  county,  with  a  few  individual 
deposits  in  the  southern  portion  of  the  state,  constitute  the  source  from  which  its  gold  is  derived.  With  these 
exceptions  its  mineral  deposits  may  be  considered  as  essentially  silver-bearing.  The  principal  source  of  silver,  as 
has  already  been  stated,  is  argentiferous  galena  and  its  decomposition  products,  while  argentiferous  gray  copper, 
or  freibergite,  is  next  to  this  the  most  important  silver-bearing  mineral.  The  sulphides  of  silver  also  occur,  and 
in  some  cases  bismuth  is  found  in  sufficient  quantity  to  constitute  an  ore.  As  yet,  so  far  as  known,  no  copper  is 
extracted  from  the  ores  of  the  state,  except  as  an  adjunct  in  the  reduction  of  silver-bearing  copper  ores.  Placer 
deposits  are  generally  confined  to  the  valley  bottoms  among  high  mountain  ridges,  and  while  they  are  locally  of 
considerable  value  and  importance,  and  were  the  original  attra<;tion  which  brought  the  mining  community  to  the  state, 
their  present  yield  forms  a  very  inconsiderable  proportion  of  its  precious-metal  production.  Prior  to  the  discovery  of 
the  silver  ores  of  Leadville  mining  in  the  state  was  principally  confined  to  approximately  vertical  veins  either  in  the 
ArchfBan  rocks  of  the  Front  range  or  the  eruptive  rocks  of  the  San  Juan  region ;  but  since  the  limestone  deposits  oi' 
the  Mosquito  range  have  proved  so  exceptionally  rich  the  attention  of  prospectors  has  been  more  and  more  turned 
to  the  ores  which  occur  in  sedimentary  rocks,  and  many  new  districts  have  been  discovered,  but  none  to  lival  that 
of  Ijeadville. 

-dVs  regards  geological  distribution,  gold  is  found  in  the  Archaean  and  in  the  eruptive  rocks  of  the  Secondary  age. 
In  the  sedimentary  formations  it  is  comparatively  rare  in  limestone  beds,  but  is  not  infrequent  in  siliceous  beds. 
Silver  is  also  found  in  the  Arbhaean  and  in  the  Secondary  eruptive  rocks.  In  the  sedimentary  beds,  on  the  other 
hand,  it  is  more  common  in  the  limestones,  although  it  is  not  exclusively  confined  to  them.  By  far  the  great^^r 
l>ortion  of  this  metal  produced  in  the  stat«  is  derived  from  the  limestones  of  the  Palieozoic  formations. 

The  most  important  generalization  to  be  made  with  regard  to  the  distribution  of  ore  deposits  is  one  that  has 
been  already  noted  in  other  countries,  viz,  that  the  largest  and  most  imj)ortant  ore  deposits  are  found  where  igneous 
rocks  are  most  abundant.  The  experience  of  the  writer  leads  him  to  further  modify  this  by  saying  that  it  is  the 
eniptive  rocks  of  earlier  age  than  the  Tertiary  volcanics  with  which  valuable  ore  deposits  are  generally  associated. 

The  mineral  wealth  of  the  state  is  by  no  means  confined  to  the  precious  metals.  Its  coal  beds  are  widespread, 
and  contain  both  bituminous  and  anthracite  coals.  Gypsum  beds  are  of  frequent  occurrence  in  the  Triassic  and 
Upper  Carboniferous  formations,  and  salt  springs  are  not  infrequent,  and  probably  derive  their  supply  from  the  same 
horizon.  The  Dakota  group  of  the  Cretaceous  on  the  eastern  foot-hills  carries  beds  of  most  remarkably  pure  fire- 
clay. Excellent  building-stone  is  quarried  from  the  Archaean,  which  furnishes  red  granite ;  from  the  Mesozoic 
formations,  which  furnish  white  and  red  sandstones  and  valuable  flags ;  and  from  the  tufaceous  rhyolite-lava  beds 
of  the  plains. 


04  PRECIOUS  METALS 

EASTERN  COUNTIES. 

Weld,  Arapahoe,  Elbert,  and  Bent  counties,  and  the  enateni  i)u]^iou  of  Las  Animas,  lie  entirely  in  the  plain 
region  east  of  the  mountains. .  Their  surface  is  covered  to  a  depth  of  from  10  to  20  feet  by  a  light,  porous,  almost 
loess  like  soil,  which  is  admirably  adapted  to  agriculture  wherever  it  is  possible  to  bring  water  for  purposes  of 
irrigation.  Where  this  is  not  possible,  the  natural  grasses  are  most  valuable  for  the  raising  of  stock.  No  metallic 
minerals  are  to  be  looked  for  in  this  region,  but  it  is  uuderlaid  by  the  rocks  of  the  coal  formation,  which  must  contain 
extensive  and  valuable  beds  of  this  mineral,  whose  development  is  only  dependent  on  the  market  demands  and  the 
depth  below  the  surface  at  which  it  occurs. 

LARIMER  COUNTY. 

This  county  includes  the  northern  end  of  the  Colorado  range  in  Colorado,  and,  although  mostly  a  mountain 
district,  has  as  yet  developed  no  considerable  mineral  wealth.  One  reason  of  this  may  be  found  in  the  fact  that 
the  range  is  here  mainly  made  up  of  ArchaBan  granite — a  coarse,  red,  crumbling  rock,  which  is  characteristically 
developed  at  Sherman,  on  the  Union  Pacific  railroad,  and  which  has  in  this  state  thus  far  proved  barren  of 
metallic  minerals.  A  further  reason  may  be  found  in  the  comparatively  limited  development  of  Secondary  eruptive 
rocks,  which,  so  far  as  known,  occur  only  in  the  western  limits  of  the  country  bordering  on  the  North  park,  at  the 
head  of  Grand  river.  Mines  have  already  been  discovered  near  the  western  boundary  of  the  county,  at  the 
head  of  Laramie  river,  in  the  Medicine  Bow  range. 

(iRAND  COUNTY. 

This  county  includes  the  North  and  Middle  parks,  whose  surface  is  mainly  covered  by  Mesozoic  rocks,  and 
are  separated  by  a  cross-range  of  eruptive  porphyry  and  volcanics.  In  the  Archaean  mountains  which  inclose  the 
county,  and  still  more  in  the  eruptive  range  which  divides  the  two  parks,  the  geological  conditions  are  favorable 
for  the  formation  of  valuable  deposits  of  minerals.  As  yet,  however,  owing  to  the  difficulty  of  access  and  want  of 
railroad  connection,  no  important  mines  have  been  developed,  and  data  from  the  few  mining  districts  that  exist 
within  the  county  are  entirely  wanting.  The  coal-bearing  form<ations  originally  covered  the  greater  part  of  both 
park  areata,  but  these  have  been  removed  in  part  by  erosion. 

ROUTT  COUNTY. 

This  county,  which  extends  from  Grand  county  west  to  the  Utah  line,  comprises  the  valleys  of  the  Yampa  and 
of  the  Little  Snake  rivers,  which  are  underlaid  by  coal  rocks,  whose  deposits  come  to  the  surface  along  the  borders, 
but  in  the  centers  are  too  deeply  buried  beneath  the  overlying  Tertiary  beds  to  be  practically  available. 
These  deposits,  as  elsewhere,  afford  no  promise  of  metallic  minerals.  In  the  bordering  mountains  the  only  known 
mineral  developments  are  the  placer  mines  of  Hahn's  Peak  district,  which  are  found  in  the  angle  between  the 
Archajan  uplift  of  the  Park  range  and  the  volcanic  group  of  the  Elk  Head  mountains.  These  placer  deposits  are 
evidently  derived  from  the  disintegration  of  Archaian  rocks,  and  have  yielded  a  small  but  constant  return  for 
many  years  past.  Near  the  junction  of  the  Elk  river  with  the  Yampa  is  an  extremely  interesting  group  of  mineral 
springs  carrying  sulphur  and  free  carbonic  acid,  known  as  the  Steamboat  springs.  The  coal-bearing  Cretaceous 
formations  occupy  the  valley  of  the  Yampa  river  and  a  great  part  of  the  ridge  which  divides  it  from  the  White 
river  on  the  south.  Favorably  situated  outcrops  are  abundant,  and  only  await  the  advent  of  railroads  to  become  of 
practical  value. 

BOULDER  COUNTY. 

Topographical. — The  mines  of  Boulder  county  are  situated  on  the  eastern  slope  of  the  Colorado  or  Front 
i*ange,  not  far  from  the  town  of  Boulder,  which  lies  at  the  mouth  of  Boulder  canon  where  it  debouches  on  the  plains. 
The  district  containing  the  mines  extends  about  13  miles  in  a  north  and  south  direction,  and  from  4  to  10  miles  from 
east  to  west. 

The  country  is  drained  by  a  number  of  creeks,  which  cut  deep  canons  between  the  mountain  spurs.  These  are, 
commencing  on  the  north,  the  south  branches  of  Saint  Vrain  creek,  then  James  (popularly  Jim)  and  Left-hand 
creeks,  which  join  a  little  below  Jamestown  and  flow  out  on  the  plains,  as  Left-hand  creek,  into  the  Saint  Vrain  at 
Longmont ;  next  the  various  forks  of  Boulder  creek  (Four-mile,  North  Boulder,  and  Middle  Boulder),  which  flow 
past  the  town  of  Boulder  in  a  single  stream,  and  also  are  tributary  to  Saint  Vrain  creek. 

The  town  of  Boulder  is  connected  by  the  Colorado  Central  railroad  with  Denver  on  the  south  and  Cheyenne 
on  the  north,  and  by  the  Boulder  Valley  railroad  with  the  Denver  Pacific  railroad.  A  narrow-gauge  railroad  is 
also  projected  from  Denver  to  run  up  into  the  mountains  via  Boulder.  There  are  a  number  of  small  mining  districts 
in  this  region  whose  limits  were  not  definitely  ascertained,  but  they  are  not  in  themselves  important,  except  for 
purposes  of  description.    The  mines  on  the  Saint  Viaiu  are  generally  included  in  the  Saint  Vrain  district.    On 
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James  croek  is  tbe  Central  district.  South  of  Left  hand  creek  is  the  Gold  Ilill  district,  with  the  Sunshine  district 
nearer  the  foot-hills,  and  at  the  head  of  this  creek  is  the  Ward  district.  Still  south  of  this,  between  Four-mile  creek 
and  North  Boulder,  is  the  Sugar-loaf  district,  and  south  of  Boulder  creek  Magnolia  district,  while  at  the  head  of 
Middle  Boulder  creek  is  Caribou  or  Grand  Island  district. 

Geological. — ^The  general  geological  structure  of  the  district  is  simple  and  topical  of  the  mining  districts 
on  the  eastern  slope  of  the  Colorado  range.  Along  the  foot-hills  immediately  adjoining  the  plains  is  a  series  of 
so-called  hog-backed  ridges,  formed  by  upturned  Mesozoic  strata  resting  on  the  Archaean  core  of  the  range.  These 
upturned  sedimentiiry  beds  form  a  fringing  belt,  of  a  width  varying  with  their  angle  of  dip,  along  the  entire  extent  of 
the  eastern  foot-hills.  Just  south  of  Boulder  their  angle  is  almost  vertical,  and  they  form  a  prominent  peak,  rising 
to  an  elevation  of  over  8,000  feet,  or  3,000  feet  above  the  plains.  The  upper  member  of  the  sedimentary  series^ 
the  Laramie  or  Lignitic  group,  contains  valuable  coal  deposits,  whose  outcrops,  by  erosion  at  Boulder,  have  been 
moved  out  some  distance  on  the  plains.  Besides  coal,  these  beds  furnish  admirable  building-stone  and  flagging^ 
and  also  lire-clay  and  lime.  Of  metallic  minerals,  however,  they  have  as  yet  proved  barren.  The  Archaean  rocks 
immediately  adjoining  the  plains  have  generally  been  found  to  contain  but  few  valuable  minerals,  and  it  is  not 
until  the  range  has  been  penetrated  for  a  distance  of  several  miles  that  prominent  deposits  appear. 

In  Boulder  county  the  mines  are  found  within  2  miles  of  the  plains.  The  Arclisean  rocks  of  the  Boulder  district 
consist  mainly  of  gneiss,  intersected  by  veins  of  pegmatite  (or  coarse-grained  secondary  granite)  varying  in  width 
from  a  few  inches  to  40  or  50  feet.  In  addition  to  these  there  are  later  eruptive  rocks  of  Secondary  age,  occurring 
either  in  dikes  or  massive  bodies,  of  whose  extent  and  character  only  imperfect  data  are  obtainable.  The 
prevailing  gneiss  of  the  region  is  of  a  type  of  rock  not  uncommon  in  other  mining  regions;  and  for  purposes  of 
description  the  name  ^^ granitegnem^^  has  been  adopted  for  this,  for  the  reason  that  it  is  largely  a  massive  rock, 
in  which  the  bedding  is  either  indistinct  or  not  at  all  visible.  *  At  times  this  gneiss  is  coarsely  crystalline,  at  others 
fine-grained,  in  which  case  the  proportions  of  hornblende  and  biotite  are  relatively  greater  and  the  rock  assumes  a 
darker  color.  Quartz  is  always  prominent  in  it.  In  the  coarse  rock  two  feldspars  are  visible,  an  orthoelase  feldspar, 
generally  of  a  delicate  pink  tinge,  and  a  white  opaque  feldspar,  which  is  tricliuic,  and  frequently  shows  the 
characteristic  striation  on  the  basal  cleavage  faces.  In  a  specimen  from  the  eastern  base  of  Sugar-loaf,  examined 
microscopically,  plagioclase  feldspar  is  largely  i)redomiuant,  and  is  of  two  varieties,  one  probably  oligoclase,  the 
other  labradorite.  Magnetite,  apatite,  and  pale  zircons  are  sparingly  present.  This  granite-gneiss  generally  forms 
rounded  hills  with  extensive  dSris  slopes,  and  presents  but  few  prominent  or  angular  outcrops. 

The  pegmatite  veins,  or  gangues,  as  they  are  locally  called,  are  mostly  composed  of  white  feldspar  and  quartz. 
Parts  of  them  are  coarsely  granular  and  contain  some  mica,  others  are  like  a  fine-grained  granite,  and  in  still  others 
these  two  textures  are  found  bearing  irregular  relations  to  each  other.  Sometimes  they  are  not  more  than  a  finger  thick, 
crossing  the  rock  in  every  direction  without  intersecting  each  other,  and  sometimes  they  consist  entirely  of  quartz. 
Two  of  these  veins  have  strongly  marked  characteristics,  and  have  been  traced  for  a  number  of  miles  through  the 
district.  The  first,  the  Maxwell  gangue,  runs  a  little  east  of  north  from  Four-mile  creek  to  Left  hand  creek, crossing 
the  road  to  Sunshine,  two  miles  from  Boulder,  and  is  said  to  carry  pyrites  and  some  tellurides.  The  lloosier  gangue,. 
which  is  supposed  to  form  the  western  limit  of  the  telluride  belt,  is  about  30  feet  in  width,  and  runs  through  Gold  HiUi 
in  a  direction  east  of  north.  A  specimen  examined  in  this  belt  is  like  fine-grained  granite  in  ap])earance,  though 
consisting  chiefly  of  quartz  and  feldspar,  with  black  metallic  particles  macroscopically  visible.  Tlie  microscope- 
shows  only  quartz,  orthoelase,  microcline,  the  remnants  of  biotite  and  titanite,  and  apatite  in  small  prisms.  The- 
quartz  contains  fluid  inclusions  and  hair-like  microlites  of  rutile.  This  carries  silver  ore  and  gray  copper.  The 
telluride  belt  includes  the  Magnolia,  Sugar-loaf,  Gold  Hill,  and  part  of  the  Central  districts.  In  this  belt  eruptive- 
rocks  are  very  rare,  but  the  pegmatite  veins  are  extremely  common.  West  of  this  region  are  enormous  masses  of 
eruptive  rock,  and  tellrtrides  are  not  found. 

In  the  Caribou  district  are  rich  silver  ores  carrying  from  30  to  1,500  ounces  of  silver  to  the  ton,  and  in  the 
Ward  district  veins  canying  free  gold,  with  iron  and  copper  pyrites,  which  have  a  general  direction  east  and  west, 
while  the  others  are  more  nearly  north  and  south. 

Of  eruptive  rocks,  that  which  forms  the  Sugar-loaf,  a  conical  hill  between  Four-mile  and  Boulder  creeks,  is  a  fine- 
grained porphyritic  rock  of  grayish  color,  showing  in  the  hand  specimen  small  white  feldspars,  biotite,  hornblende, 
and  titanite,  the  latter,  of  a  yellow  color,  being  quite  frequent.  Under  the  microscope  the  rock  shows  some  augite  and 
a  crystalline  groundmsiss  containing  a  little  (juartz,  but  it  is  made  up  chiefly  of  feldspar,  in  rounded  particles,  not 
sufticiently  well  defined  for  their  determination.  A  somewhat  similar  rock  occurs  on  the  north  bank  of  Four-mile 
creek,  which  is  more  markedly  porphyritic,  its  constituents  being  larger,  and  the  large  feldspar  j)redominantly 
orthoelase.  This  rock  is  evidently  a  massive  eruption  of  very  considerable  extent,  as  it  apparently  forms  a  much 
larger  hill  west  of  the  Sugar-loaf  and  large  outcrops  up  the  north  branch  of  Four-mile  creek,  nearer  to  the  Ward 
district.  In  the  saddle  immediately  east  of  the  Sugar-loaf  is  a  small  dike  of  diabase,  and  about  half  a  mile  east  is  a 
larger  one  of  the  same  rock,  the  former  a  dense  black  rock,  in  which  only  small  plagioclase  crystals  can  be 
distinguished,  the  other  a  granular  mixture  of  augite,  feldspar,  and  ore  particles.  Both  are  free  from  olivine 
The  former  has  a  little  globulitic  glassy  base,  while  the  latter  is  entirely  crystalline. 
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At  Jamestown  (also  known  as  Jimtown)  occars  a  normal  qnartz-diorite  of  rather  light  eoliNry  althoiigib  it  i^onloitt^ 
considerable  hornblende,  Titanite  is  also  abundant  in  this  rock,  and  it  forms  a  dike,  ninning  east  and  west,  alm««t 
in  the  street  of  the  town.  The  cliffs,  over  500  feet  in  height  near  Jamestown,  are  formed  of  quartz-porphyry  o#  a 
white  color,  which  is  partly  due  to  alteration  and  partly  to  the  absence  of  basic  minerals.  It  is  composed  of  pale 
flesh-colored  orthoclase,  sometimes  having  crystals  one  inch  in  diameter,  with  quartz^  which  is  not  particolarly 
prominent,  and  occasionally  a  bleached  mica.  The  ground-mass  is  micro-crystalline,  and  consists  almost  wholly  of 
^aartz,  with  a  few  small  crystals  of  orthoclase  and  i)lagioclase  feldspar.  By  its  appearance  it  should  be  an  older 
►rock  than  any  of  the  others.    It  contains  67  per  cent,  of  silica,  and  by  assay  no  gold. 

A  dike  is  found  in  the  Ward  district  which  contains  pyrites,  a  /I  is  supposed  to  be  a  continuation  of  one  of 
*those  in  the  Sugar-loaf  district;  but  as  no  specimens  were  obtained,  its  determination  could  not  be  made.  Still 
another  dike,  called  the  Black  Eagle,  south  of  Sugar-loaf,  is  said  to  have  been  traced  16  miles  in  an  east  and  west 
direction. 

Mines. — The  mines  of  Boulder  couuty  are  chiefly  noted  for  the  occurrence  of  telluride  minerals,  next  to  the 
native  metals  the  richest  and  rarest  ores  that  occur  in  nature. 

The  telluride  belt  occupies  the  eastern  part  of  the  district,  extending  to  within  a  short  distance  of  the  sedimentary 
"beds  on  the  east.  Its  western  limit  may  be  roughly  deflned  by  a  line  running  from  Jamestown  west  of  Gold  Hill  and 
through  the  Sugar-h>af.  It  comprises,  as  already  stated,  the  Magnolia,  Sugar-loaf,  Central,  and  Sunshine  districts. 
West  of  these  it  is  said  that  no  tellurides  have  been  found.  In  Caribou  district,  where  the  earliest  discovery  was 
made  in  1869-'70,  the  ores  are  mainly  argentiferous  galena,  and  are  generally  quite  rich.  In  the  Ward  district,  at  the 
liead  of  Left-hand  creek,  the  ores  are  largely  pyritiferous,  and  contain,  where  decomposed,  free  gold,  but  are  generally 
•difficult  of  reduction.  In  the  Saint  Yrain,  on  the  other  hand,  where  comparatively  small  developments  have  been 
made,  there  are  large  veins  rich  in  copper,  but  contaib  little  silver. 

The  district  as  a  whole  is  characterized  by  exceptionally  rich  ores,  in  spite  of  which  development  has  been  very 
irregular  and  production  uncertain.  This  is  due  in  large  part  i>i'obably  to  the  somewhat  irregular  manner  of 
occurrence  of  the  ores.  The  veins,  which  are  popularly  regarded  as  true  fissure  veins,  and  generally  stand  at  a 
steep  angle,  are  often  of  great  width,  but  the  rich  ore,  on  the  other  hand,  is  concentrated  in  thin  streaks  and  not  very 
continuous  bodies.  If  we  confine  the  term  true  fissure  vein  to  its  narrowest  limits,  and  apply  it  only  to  that  form  of 
vein  which  was  once  evidently  a  strong,  deep-seated,  open  fissure  that  has  been  filled  in  by  vein  matter  and  ore 
foreign  and  distinct  from  the  country  rock,  there  are  probably  no  true  fissure  veins  in  this  district.  As  far  as 
known,  the  vejn  material  is  almost  without  exception  an  alteration  of  the  country  rock,  which  is  impregnated  with 
ricTi  mineral.  This  impregnation  has  taken  place  either  along  the  contact  of  a  porphyry  body  with  the  country  rock 
or  in  a  pre-existing  vein  of  pegmatite,  or  again  along  some  fault  or  jointing  plane  in  the  country  rock  itself  which 
has  been  favorable  to  the  concentration  and  precipitation  of  metallic  minerals  from  their  solutions.  The  direction 
of  the  veins  is  in  general  between  northeast  and  northwest,  but  in  Ward  district  an  east  and  west  direction  seems 
to  prevail.    Their  plane,  as  already  stated,  stands  at  a  high  angle,  approaching  the  vertical. 

Placers  have  been  worked  at  various  points  in  the  narrow  valleys  which  intersect  the  districts.  Though  rich, 
their  superficial  extent  cannot  be  great,  and  no  data  have  been  gathered  in  regard  to  them. 

MiNEBALS. — No  exhaustive  mineralogical  study  has  yet  been  made  of  this  interesting  region.  Among  such 
rare  deposits  the  temptation  to  discover  new  species  is  great,  and  it  is  necessary  to  accept  with  caution  the  statements 
as  to  their  occurrence.  In  the  list  below  the  attempt  has  been  made  to  give  as  complete  as  possible  an  enumeration 
of  the  unusual  minerals  occurring  here  under  the  following  categories :  I.  Tellurides — a.  Old  species  proved  to 
occur,  and  cited  by  standard  works  on  mineralogy ;  b.  New  species  recognized  by  standard  works  on  mineralogy ; 
c.  New  species,  probably  good,  but  needing  further  investigation ;  d.  Mixtures  described  as  species.  II.  Other 
minerals  mentioned  which  have  not  been  confirmed  by  publication  or  analyses.  The  occurrence  of  those  marked  with 
an  asterisk  is  doubtful  either  as  a  species  or  in  point  of  occurrence,  and  needs  further  investigation. 
J.  Tellurides — a.  Old  species  proved  in  Boulder  county : 

Altaite  (PbTe);  anal,  by  Genth.    (Cited  by  Dana  and  Naumann-Zirkel). 
Hessite  ( Ag2Te)  5  anal,  by  Genth. 
Hessite,  auriferous =petzite.    Genth;  not  indep.  sp. 
Sylvanite  (AgTe2+ AuTcg) ;  anal,  by  Genth.    Cited  by  D.  &  Z. 
Tellurite  (TeOj) ;  anal,  by  Genth.     Cited  by  D.  &  Z. 
Tellurium,  native,  Genth.    Cited  by  D.  &  Z. 
6.  New  species  recognized : 

Calaverite  [M(AuTe)2+ AgTcj],  sp.  by  Genth,  from  Calaveras  co.,  Cal.     Cited  by  D.  &  Z.,  sometimes 

regarded  as  a  variety  of  sylvanite. 
Coloradoite  (HgTe),  sp.  nov.  by  Genth.    Cited  by  D.  &  Z.,  orig.  from  Boulder  co. 
Schirmerite  [3(Ag2Pb)  S+SCBigSg)],  sp.  nov.  by  Genth.     Cited  by  D.  Groth  and  Z.    A  mineral  of  the 
same  name  by  Endlich,  from  the  same  locality,  is  pronounced  a  mixture.    Orig.  from  Boulder  oo. 
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0.  New  species  needing  further  investigation : 

Ferro-tellurite  (FeTeOi),  sp.  nov.  Genth.    Mentioned  by  Groth.    Orig.  from  Boulder  co. 
Magnolite  (Hg2Te04),  sp.  nov.  by  Genth.    Orig.  from  Magnolia  district;   decomposition  product  of 
coloradoite  mentioned  by  Groth. 

d.  Mixtures  described  as  species : 

Henryite,  Endlich.    Universally  pronounced  a  mixture. 

Lionite,  sp.  nov.  by  Berdell.    Considered  impure  tellurium  by  Dana  (App.  Ill,  p.  119). 

Tellure-pyrite,  J.  A.  Smith.    Descr.  by  0.  U.  Sheppard ;  from  description,  probably  a  mixture. 

e.  Menorite  (Ni2Te3),  sp.  nov.  by  Genth.    Orig.  from  California.    No  anal.    Smith  authority  for  Boulder  co. 
11.  Other  minerals  mentioned : 

^Amalgam.    Authority,  Smith. 
Argentite.    Authority,  Smith. 
^Bismuth,  native,  sulphide,  and  carbonate.    Smith. 
Copper,  native,  minute  crystals.    Smith, 
•lodyrite.    Endlich. 

*Kobellite.    Smith.    Sp.  not  recognized  in  Dana. 
Mercury.    Smith. 
•Pyrargyrite.    Endlich. 

Roscoelite.  Sp.  nov.  Genth.  lioscoe  believes  it  a  mixture. 
Central  district. — The  most  prominent  mine  in  this  district  is  the  Golden  Age,  near  Jamestown.  It  is  on 
the  contact  of  porphyry  with  the  Archaean,  the  former  constituting  the  hanging  wall.  The  vein  is  about  40  feet  in 
width.  The  richest  ore  comes  from  a  streak  of  white  quartz  from  1  to  2  feet  thick  on  the  foot  wall,  which  is 
sometimes  almost  a  mass  of  free  gold.  Pyrites  prevail  toward  the  hanging  wall,  but  small  rich  concentrations  of 
gold  are  also  found  at  intervals. 

Gold  Hill  district. — This  is  in  the  telluride  belt,  and  is  traversed  by  the  Hoosier  gangue.  Many  of  the 
telluride  veins  cross  the  Hoosier  gangue,  and  are  said  to  be  richer  in  its  neighborhood.  The  most  i^romineut  among 
these  are  Cold  Spring  and  Goldsmith  Maid.  The  Bed  Cloud  is  the  oldest  mine  in  the  district,  and  is  the  one  in  which 
tellorides  were  first  discovered  in  1872.  Its  vein  is  3J  feet  in  width,  and  the  ore  was  tellurides  at  the  surface  and 
auriferous  pyrites  in  depth.  The  Slide,  Melvina,  and  Prussian  are  also  important  deposits.  The  Emancipation  is 
near  the  Sunshine  district.  All  these  are  in  the  granite-gneiss,  which  here  offers  but  few  good  exi)osures.  The 
Washington  Avenue  mine,  west  of  Gold  Hill,  carries  galena,  blende,  and  pyrites. 

Sunshine  district. — This  district  comprises  the  easternmost  development  of  the  telluride  belt.  Its  ores  are 
generally  of  lower  grade,  free  gold  and  tellurides  occurring  in  the  upper  portion,  passing  into  pyritiferous  ores  in 
depth.    Prominent  mines  are  the  American,  Grand  View,  Sunshine,  Osceola,  and  Young  America. 

Sugar  LOAF  district. — In  this  district  the  Yellow  Pine  mine  is  an  enrichment  of  the  Hoosier  gangue  of 
pegmatitic  granite.  Other  prominent  mines  are  Baile's  lode  and  the  Emerson,  both  carrying  telluride  in  granite- 
gneiss. 

Magnolia  district. — ^This  is  at  present  the  southern  limit  of  the  telluride  line.  Here,  as  well  as  in  the 
neighborhood  of  Jamestown,  the  gneissic  character  of  the  country  rock  is  very  distinct,  and  the  bedding  planes  are 
easily  distinguishable.  The  prevailing  strike  seems  to  be  in  a  northeasterly  direction,  which  is  also  that  of  most 
of  the  veins  of  the  telluride  belt  The  Senator  Hill  is  one  of  the  most  promising  mines  of  the  district.  In  the 
Keystone  and  Mountain  Lion,  which  are  said  to  be  on  the  same  vein,  a  narrow  deposit  only  from  6  to  7  inches  in 
width,  the  new  mineral  cx)loradoite  is  found. 

Ward  district. — Between  Gk)ld  Hill  and  Ward  the  gneiss  is  much  contorted  and  the  bedding  xery  plain,  and 
bodies  of  Eruptive  rock,  which  were  comparatively  wanting  in  the  telluride  belt,  are  here  frequent.  The  most 
important  mines  are  the  Niwot,  Columbia,  and  Stoughton.  The  ores  are  sulphides  of  iron  and  copper,  carrying 
gold,  and  therefore,  when  undecomposed,  difficult  to  reduce. 

Caribou  or  Grand  Island  district  is  situated  at  an  elevation  of  nearly  10,000  feet  above  sea-level.  Its 
most  important  mine  is  the  Caribou,  which  was  discovered  in  1869,  and  has  produced  a  very  large  amount  of  silver 
ore.  This  is  a  massive  mixture  of  galena,  chalcopyrite,  and  zincblende,  which  occurs  in  gneiss,  but  closely  associated 
with  diabase.  Other  important  mines  are  the  No  Name  (which  is  said  to  cross  the  Caribou  and  fault  it),  the  Boulder 
County,  and  Native  Silver.    The  ores  of  this  district  are  essentially  silver-bearing,  but  also  carry  some  gold. 
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Mine. 


CEXTBAL  DISTRICT. 

Golden  Age  (near  Jamestown) 
Smuggler 


GOLD  HILL  DISTBICT. 


American. 


Cold  Spring 

UAGXOLLl  DIBTBICT. 


Keystone 

Ifoontain  Lion. 


WABD  DISTBICT. 


Nelson. 


Niwot 

SUOAB-LOAF  DISTRICT. 

£merson 


Yellow  Pine 


Baile'slode 

GRAND  IBLAKD  DIBTBICT. 

Boulder  County 

Caribou 


Horaefall  lode. 


Xativo  Silver 


Country  rock  and  vein. 


Foot  wall  eneiss;  hanging  wall  porphyry.    Vein  Tertical;  strike, 
£.  and  W. ;  dip,  44^ ;  40  feet  wide. 

Mioa-sohist.    Strike,  N.  and  S.;  dip,  GQo  E 

Qranite-gneiss.    Strike,  N£.;  dip,  84o  SE 

No  specimens.    From  the  gangne  it  is  apparently  flne^grained 
granite,  and  a  mnoh>altered  porphyry  is  near  by. 

Gneiss.    No  specimens.    Vein :  dip,  oy> ;  2  feet  wide 

Gneiss.    Vein :  strike, NE. ;  dip,  6&0;  2feetwide 

Decomposed  mica-schist.    Strike,  N£.;  dip,62<>. , 

Granite-gneiss  hanging  wall  and  porphyry  foot  waU.    Strike,  E. 
and  W. ;  dip,  70°  N. 

Altered  gneiss 

Granite,  with  reddish  felspars  and  but  little  mica 

Coarse  granite>gneiss  with  red  feldspars,  in  which  are  veins  of 
fine-grained  bfotite-granite. 

Vein:  strike,  E.  and  W. ;  dip,  55°  N 

Syenitic  sneiss.    Diabase  occurs  in  the  neighborhood.    Vein: 
strike,  E.  and  W. ;  dip,  14°  N.  (76°  ?) 

Mica-schist.    No  specimen.    Strike,  E.  and  W. ;  dip,  85<^  N 

A  fine-grained  biotite-granite.    Near  the  vein  the  biotite  has  dis- 
appeared. Vein:  strike,  E.  and  W. ;  dip,  6°  N.  (85°?) 


Ore  and  gangne. 


Free  gold,  with  iron  and  copper  pjTites  and  quarts. 
Tellnrides  and  pyrites  in  siliceous  gangne  and  altered  country. 


Tellurides  of  gold,  silver,  and  mercury,  with  firee  gold,  sul- 
phide of  iron,  zinc,  lead,  and  copper;  no  specimens. 

Tellurides.  Specimen,  evidently  from  the  side  of  the  vein,  is 
attrition  material ;  clay,  rounded  pieces  of  quartz,  with  py- 
rites and  tellurides. 

Tellurides  in  quartz  gangne.    No  specimens. 

Iron  oxide  and  free  gold,  with  tellurides.  Gangne :  quarts  and 
feldspar. 

Auriferous  chaloopyrite  and  pyrite  with  firee  gold.     Gangae: 
quartz  and  altered  country. 

Massive  pyrite  and  chaloopyrite  cemented  by  quarts. 


The  same  rock  impregnated  with  fine  grains  of  pyrite  and  tel- 
lnrides. 

Grav  copper,  azurite,  malachite,  and  some  unknown  greenish 
mineral  in  a  decomposed  gneiss  or  granite. 

At  the  contact  of  granites  is  quartz  with  a  little  galena,  pyrites, 
and  black  stains. 


Galena,  pyrite,  and  blende  in  quartz ;  blende  crystals  covered  by  a 
layer  of  hematite. 

A  massive  mixture  of  galena,  chaloop^Tite,  zincblende,  and  a 
mineral  called  "antimony  ". 

Chalcop3rrite  and  pyrite  with  firee  gold,  some  galena  and  zinc- 
blende. 


llixture  of  galena  and  sulphides. 


JEFFERSON  COUNTY. 

This  county  iuclades  the  foot-hill  regiou  south  of  Boulder  county  as  far  as  South  Platte  river  and  a  narrow  strip 
of  the  mountain  region.  Although  mainly  a  mountain  county,  and  surrounded  by  important  mining  districts,  it 
reports  no  product  of  the  metallic  minerals.  On  the  other  hand,  its  production  of  coal  from  Kalston  creek,  Golden, 
and  Morrison,  and  of  valuable  fire-clays  and  building-stone  all  along  the  foot-hill  region,  is  extremely  important. 
From  the  basaltic  mesas  at  Golden  a  number  of  interesting  zeolitic  minerals  have  been  obtained  by  Mr.  Cross,  of  the 
United  States  geological  survey,  among  which  are  analcite,  apophyllite,  chabazite,  laumontite,  mesolite,  uatrolite, 
scolecite,  stilbite,  and  thomsonite.    Jet  is  also  found  in  the  Tertiary  beds  under  the  lava  flows  and  bole. 


GILPIN  COUNTY. 

This  is  the  smallest  county  in  the  state,  and  consists  of  a  triangular  bit  of  mountain  region,  covering  180  square 
miles  of  surface,*  drained  by  the  north  fork  of  Clear  creek  and  adjoining  Jefferson  county  on  the  west.  It  is  the 
oldest  mining  region  in  the  state,  the  first  gold  being  discovered  here  in  Russell  gulch  in  1859,  and  is  still  the 
greatest  gold  producer.  Its  placer  deposits,  lying  along  the  bottoms  of  deep  ravines,  are  of  limited  extent,  but 
they  are  extremely  rich,  and  though  most  of  them  have  been  worked  over  several  times,  they  still  yield  a  certain 
amount  of  gold. 

This  county  is  entirely  in  the  Archaean  formation,  which  consists  mainly  of  gneiss,  the  prevailing  type  being 
structureless  granite-gneiss,  already  described  in  the  Section  on  Boulder  county.  The  gneiss  is  penetrated  by 
various  bodies  of  porphyry ;  but,  owing  to  the  peculiar  readiness  with  which  the  rocks  yield  to  atmospheric  influences, 
few  characteristic  outcrops  are  found,  so  that  the  geological  structure  is  not  readily  recognized  on  the  surface. 
Here  also  the  veins  are  mainly  alterations  of  the  country  rock  along  certain  planes,  and  rarely,  if  ever,  show  the 
character  of  a  pre-existing  open  fissure  filled  by  foreign  material.  In  some  cases  the  vein  material  seems  to  be  a 
pori)hyry  dike.  Many  of  the  veins  have  been  traced  to  a  very  considerable  depth,  in  some  cases  to  over  1,000  feet, 
and  it  is  claimed  that  some  have  been  traced  in  length  between  2,000  and  3,000  feet.  The  direction  of  the  veins  lies 
either  between  north  and  south  and  northeast  and  southwest,  or  within  10^  of  east  and  west.  Among  the  more 
important  veins  the  Gregory  &  Briggs,  Bates,  and  a  few  others  belong  to  the  former,  the  Bobtail,  Burroughs, 
Gunuell,  and  others  belonging  to  the  latter  group.  In  all  the  dip  is  generally  near  the  vertical.  Faulting  or 
displacement  of  the  vein  is  rare,  but  where  the  vein  material  is  porphyry  it  frequently  contains  inclosed  fragments 
of  gneissic  country  rock.  In  one  mine  rounded  boulders  of  gneiss  of  considerable  size  have  been  found  in  the  vein 
at  a  depth  of  about  700  feet  from  the  surflEtce,  but  whether  their  tbrm  is  due  to  attrition  of  the  two  walls  or  to  the 
rounding  action  of  water  and  mineral  solutions  is  not  known. 
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The  ores  are  mainly  a  mixture  of  pyrite  and  chalcopyrite,  with  less  frequently  galena  and  zincblende,  carrying 
more  or  less  gold.  In  the  northern  portion  of  the  district,  however,  galena  ores,  with  zincblende  and  pyrite,  carrying 
silver,  occur,  but  as  a  rule  contain  little  or  no  gold  ;  and  similar  deposits  almost  surround  the  extremely  circumscribed 
limits  of  the  gold-bearing  area,  whose  radius,  taking  Central  City  as  a  center,  is  only  about  1^  miles.  In  the  gold 
veins  the  richer  ore  generally  occurs  in  streaks  that  are  not  more  than  one  foot  wide,  a  compact  fine-grained 
mass  of  pyrite,  copper  pyrite  being  as  a  rule  richer  than  the  ordinary  pyrite.  The  rest  of  the  vein,  which  often 
attaius  a  width  of  many  feet,  carries  pyrites  (irregularly  disseminated  through  a  more  or  less  decomposed  mass  of 
country  rock)  either  in  the  form  of  white  clayey  matiCrial  or  as  a  mixture  of  quartz  and  feldspar.  Outside  the 
narrow  streaks  of  solid  sulphurets,  the  bulk  of  these  ores,  as  they  are  extremely  difficult  to  smelt,  are  generally 
treated  by  mill  i)rocess,  and  the  i)ercentago  of  loss  is  generally  much  higher  than  in  more  completely  oxidized  ores,  or 
those  which  are  free  from  pyrites,  averaging  probably  40  per  cent.  The  richer  portions  of  the  ore  and  concentrations 
of  mill  tailings  are  sent  to  the  smelting  works  in  the  valley  below.  According  to  Mr.  A.  N.  Kogers,  of  the  Bobtail 
mine,  who  has  had  long  experience  in  the  underground  workings  of  this  district,  the  veins  invariably  follow  the 
cleavage  planes  of  the  country  rock,  the  planes  crossing  the  strata  with  a  nearly  vertical  dip,  while  the  stratification 
of  the  country  rock  has  a  dip  to  the  eastward.  He  also  states  that  the  porphyry  has  its  cleavage  in  common  with  the 
country  rock  where  the  cleavage  does  not  invade  the  veins  themselves,  the  joints  or  laminae  taking  the  line  of  the 
veins  and  lying  parallel  with  their  walls.  Henpe  he  reasons  that  the  porphyry  is  older  than  the  veins,  iuasmuch 
as  the  cleavage  is  older  and  intersects  the  porphyry.  These  observations  are  of  interest  as  gi^ing  a  slight 
indication  of  the  age  of  deposits  in  the  Archaean,  for  which,  as  a  rule,  it  is  impossible  to  obtain  any  definite  data. 

The  mountain  region,  from  12  to  15  miles  in  width  between  the  mining  districts  and  the  plains,  mainly  included  in 
Jefferson  county,  which  consists  also  of  Archaean  rocks,  has  hitherto  proved  relatively  barren  of  valuable  minerals. 
In  this  region  the  rocks  are  comparatively  undecomposed  and  the  bedding  planes  remarkably  distinct,  having  a 
prevailing  easterly  dip.  They  are  generally  gneissic  in  character,  with  some  granite,  and,  as  a  rule,  are  highly 
siliceous. 

Minerals. — Besides  the  ordinary  sulphides  of  iron,  copper,  zinc,  and  lead,  sulphides  and  arsenides  of  silver 
are  found ;  and  among  rarer  minerals  the  occurrence  of  ^nargite  (sulphide  of  popper  and  arsenic)  in  massive  crystals 
in  the  Powers  mine,  in  Bassell  district,  is  noteworthy.  From  the  Wood  mine,  in  Leavenworth  gulch,  a  small  pocket 
of  pitchblende  or  nraninite  was  obtained  by  Mr.  Richard  Pearce,  who  first  noticed  it  in  the  refuse  of  the  dump. 
Aurichalcite  is  reported  by  Dr.  Genth  in  connection  with  zinc  minerals,  cobellite  by  Dr.  Loew,  and  melaconite  by 
Dr.  Peters  with  copper  minerals. 

The  following  minerals  are  reported  from  this  county  by  J.  Alden  Smith  and  Dr.  Endlich,  but  no  analyses  are 
given:  Alloi)hane,  azurite,  calamine,  chalcanthite,  cerargyrite,  copper  (native),  garnet,  gold  (in  crystals),  goslarite, 
greenockite,  jarosite,  lievrite,  magnesite,  magnetite,  magnetic  pyrite,  marcasite,  mispickel,  molybdenite,  selenium, 
siderite,  smithsonite,  sulphur  (native),  tourmaline,  willemite,  wolfenite,  ziucite,  and  a  variety  of  uranium  minerals. 

Mining  disteicts. — The  mining  districts,  like  the  county,  are  extremely  small,  and  their  limits  not  definitely 
known.  The  Gregory  district  includes  the  mines  in  the  immediate  \icinity  of  Black  Hawk  and  Central,  the  most 
important  being  the  Bobtail,  which  is  the  richest  and  largest  producer,  although  worked  on  a  length  of  only 
800  feet.  On  the  Gregory  lode  claims  have  been  located  over  a  length  of  4,500  feet,  but  actual  explorations 
cover  an  extent  much  less  than  half  of  this.  It  is  expected  that  these  two  lodes,  together  with  the  Bates  (which 
lies  to  the  northwest  of  the  Gregory  and  nearly  parallel  to  it),  whose  courses  are  convergent,  will  all  unite  to  the 
southward  in  the  Mammoth  lode.  Nevada  district,  which  lies  to  the  west  of  tiie  Gregory,  takes  in  the  head  of 
Nevada  gulch,  and  includes  the  California,  Kansas,  Burroughs,  and  other  lodes.  The  Bussell  district  lies  to  the 
south  of  these,  in  Bussell  gulch.  The  number  of  mines  is  too  great  to  admit  of  any  special  mention,  but  the 
following  table  gives  the  data  furnished  by  specimens  collected  by  the  census  experts: 


Mine.  '  Country  rock  and  remarks.  ;  Ore  and  ganjnic'. 


.NEVADA  DISTRICT 

American  Flag 

California -. . 


Gneiss  rich  in  biotite ,  Galena,  copper,  and  iron  pyrites,  and  some  zincblende,  cemented 

by  quarts. 

Grnnitc-^eiss  impregnated  with  pyrite.    A  dike  of  quartz-por-     Pyrite.  chalcopyrite,   zincblende,  and    galena,   with    siliceous 
pbyry  2  feet  thick  on  the  hanging  wall.  cement ;  in  some  portions  gray  copper. 

Uidden  Treasure j  Same  walls  as  iu  the  California  mine ,  Chalcopyrite  and  dark  blende.    Gangue :  altered  country  rock. 

Jones Fine-grained  granite i  Dark  blende,  with  pyrite,  and  some  chalcopyrite.     In  one  case 

'  tliese  are  deposited'  on  both  sides  of  a  tbin  fragment  of  granite- 

gneiss. 

Kan«as Biotite-gneiss ;  fh^sh  on  foot  wall,  altered  on  banging  wall Fine-grained  mixture  of  pyrite,  chalcopyrite,  and  fahlorz. 

Bennett  rt  Kansas Light  granite-gneisa ,  Fine-grained  mixture  of  pvrite  and  chalcopyrite,  with  siliceous 


Kent  Conut3' 


Laevossc  (Burrougha) . 
Pyrenees 


Polk  County. 


me-grained  mixture  of  pvrite  and  cnaiconyrite, 
cement,  associated  with  fragments  of  wall-rock. 


Gneiss.    On  the  hanging  wall  dark  blende  concentrated  in  the     Pyrite,  chalcopyrite,  galena,  and  dark  zincblende,  with  quartz 
fissures.  I      cement. 

Fine-grained  biotite-gneiss {  Pyrite,  with  fragments  of  decomposed  wall-rock. 

Dark  gneiss  rich  in  biotite '  Massive  galena,  with  chalcopyrite  and  pyrite;  also  fragments 

I     of  wall-rock  cemented  by  blende  and  pjrrite. 

Hanging  wall  fine  dark  mica-schist '  Chalcop ji  ite,  with  some  pyrite  cemestlng  fragments  of  gneiaa. 
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Mine. 


2CXVADA  DISTRICT— continacd. 
Sayr-BoxToaghs 


West  Flaok. 
Forks 


GRXOORT  DISTRICT. 

Bobtail 


Cashier 

Cenfennial  tunnel. 

German 

Minnie 


Smith 

Wain 

United  Gregory 


1 


RU88BLL  DISTRICT. 

Haseltine 


Country  rock  and  remarks. 


Powers 

Silver  Dollar. 
Wyandotte  .. 


BNTERTRIBB  Ain>  MOUXTAIN- 
nOUBB  DISTRICT. 


Cyclops. 
Fannie  . 
Toronto. 


ILLINOIS  CBNTRAL  DISTRICT. 

Egyptian  — .' 

HAWKEYE  DISTRICT. 

Hard  Money 

EUBRKA  DISTRICT. 

G  uunoll 

QUARTZ  VALI^T  DISTRICT. 

Boss 


Fine-grained  gneiss 

Gneiss 

Beddish  granite 

Fine-grained  compact  granite-gneiss,  i>artly  schistoae  on  the 
foot  walL 

Granite-gneiss  impregnated  with  pyrite 

Gneiss 

Gneiss 

Felsite-porphyiy  imprecnated  with  pyrite,  and  carrying  frag- 
ments of  Arcnean  rocKs. 

Gneiss 

AmphiboUte  foot  wall../. 

Apparently  gneiss - 

Gneiss 

Micaceous  gneiss 

Gneiss.    A  porphyry  dike  occurs  near  the  mine 

Gneiss.    Gangae :  fine-grained  white  qnarts-porphy ry ) 

Gneiss ^ 

Granite.    Altered  porphyry  occurs  at  70  feet  distance 

Gneiss •. 

Altered  gneiss 

Altered  gneiss 

Altered  and  stained  gneiss 


Ore  and  gangue. 


Fragments  of  wall-rook  with  a  little  pyrite,  or  maaslre  pyrite 
with  siliceoos  cement 

Pyrite  and  chaloopyrite,  with  quartz. 

Coaree  pegmatite  impregnated  with  galena,  psrrite,  and  chaloe- 
pyrite.  , 

Chaloopyrite,  with  some  pyrite,  cemented  by  qnaru. 

Quarts  and  pyrite. 

Chalcopyrite  and  pyrite  in  altered  country  rock. 
Pyrite  and  chalcopyrite  with  quarts. 
Porphyry  htevily  impregnated  with  pyrite. 


(Massive  mixture  of  psrrite,  chalcopyrite,  zincblende,  and 
<    Gangue:  altered  country. 

Pyrite  and  chaloopyrite.    Gangue :  altered  country. 


Mixtoreof  pyrite  and  flaorite;  galena  and  fahlerz  oooasiona]]^ 
present. 

Massive  enargite,  with  pyrite  and  flaorite. 

Enargite,  fahlerz,  and  pyrite.    Gangue:  feldspar  and  quartz. 

Pyrite.    Gangue :  quartz  and  feldspar. 


Mixture  of  galena,  blende,  chalcopyrite,  and  occasional  ruby  sil- 
ver.   Gangue  rock :  white  porphyry. 

Decomposed  granite,  in  which  cerussite  and  chlorides  have  been 
dexK>8ited. 

Pyrite,  with  copper  and  arsenical  pyrites  and  zincblende.  Gangue: 
quariz  and  feldspar. 

Massive  galena,  with  some  oeressite  and  zincblmde.    Gangue: 
bleached  and  kaolinized  country  rock. 

Massive  chalcopyrite  and  pyrite.    Gangue :  altered  country  rock. 


Cemssite ;  alteration  products  of  galena,  with  stains  of  copper. 
Gangue :  altered  country  rock. 


CLEAR  CREEK  COUNTY. 

Clear  Creek  county  lies  to  the  south  of  Gilpin,  and  is  considerably  larger  than  the  latter,  having  an  area  of  460 
square  miles.  It  extends  from  the  western  boundary  of  Jefferson  county  to  the  crest  of  the  Colorado  range,  and 
is,  next  to  Lake  county,  the  largest  producer  of  silver  in  the  state.  Its  mines  lie  mainly  among  the  steep  rocky  spurs 
between  the  various  tributaries  of  the  main  Clear  creek,  but  it  includes  also  the  Geneva  district  across  the  divide  on 
the  south,  at  the  head  of  the  Geneva  creek,  a  tributary  of  the  South  Platte.  Like  Gilpin  county,  this  county  lies 
in  the  Archaean  formation,  the  rocks  being  mainly  gueissic,  with  subordinate  development  of  granite.  Porphyry 
dikes  seem  much  more  frequent  than  in  Gilpin  county,  but  this  may  be  due  in  part  to  the  steepness  of  the  monntain 
slopes,  on  which  the  character  of  the  country  rock  is  more  readily  distinguished.  The  veins,  like  those  of  Gilpin 
county,  seem  to  be  mainly,  alterations  of  the  country  rock  along  a  jointing  or  fault-plane,  and  are  frequently  in 
direct  connection  with  the  porphyry  dikes,  which  form  either  one  of  the  walls  or  constitute  the  vein  material  itself. 
In  some  cases  also  the  vein  seems  to  be  an  impregnation  of  a  pre-existing  pegmatite  vein  in  the  gneiss. 

Minerals. — The  ores  of  Clear  Creek  county  are  essentially  silver-bearing,  the  silver  being  derived  from 
argentiferous  galena,  and  in  part  from  fahlores.  In  the  eastern  or  lower  portion  of  the  district,  where  the  earliest 
developments  wore  made,  the  ores  are,  however,  mostly  pyritiferous,  and  contain  relatively  little  galena,  hence  yield 
both  silver  and  gold.  In  the  upper  districts,  around  Georgetown,  they  are  mainly  silver-bearing.  The  rich  ores 
are  smelted  directly,  and  are  generally  sent  out  of  the  district  for  this  puri>ose.  A  very  considerable  proportion  of 
the  product  is,  however,  concentration  ore,  which  is  generally  an  inqiregnation  of  the  country  rock  at  a  greater  or 
less  distance  from  the  main  crevice.  This  impregnation  seems  to  take  place  by  preference  on  one  side  of  the  vein, 
and  this  is  generally  the  foot  wall.  These  ores  are  concentrated,  as  a  rule,  in  Georgetown,  and  the  concentrates  are 
sold  to  smelters.  A  relatively  small  proportion  of  the  oxidized  portion  of  the  deposits,  especially  those  which  are 
comparatively  free  from  lead  and  zinc,  are  suitable  for  milling.  There  is  no  doubt  that  this  district  contains  an 
unusually  large  proportion  of  valuable  veins ;  but  their  development  has  been  incommensurate  with  the  intrinsie 
value  of  the  deposits  for  various  reasons,  among  which  are  pernicious  systems  of  working  and  the  abundant  casee 
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of  litigation  arising  from  the  -close  vicinity  of  the  veins  to  each  other  and  their  freqaent  crossings.  A  very  large 
proportion  of  tlie  more  important  mines  were  closed  at  the  date  of  visit,  and  consequently  the  returns  obtained  by 
the  expert  are  far  from  complete.  Under  these  circumstances  it  were  useless  to  attempt  to  form  any  generalizations- 
on  the  direction  or  interdependence  of  the  veins  as  a  whole. 

BesideA  tbe  ocdinary  metallic  sulphurets,  the  following  minerals  are  reported  as  occurring  in  the  county: 
Anglesite,  argentite,  azurite,  bomite,  boumonite,  calamine,  caledonite,  chrysocoUa,  fahlerz,  garnet,  minium, 
procifftite,  psilomelane,  pyromorphite,  silver  (native),  stephanite,  sternbergite,  stibnite,  tennantite,  tetrahedrite. 

The  following  table  gives  the  character  of  ore  and  country  rock  of  the  mines  from  which  specimens  were 
obtained: 


liiae. 


BJjnnB  OOTBXCT. 

First  KAtioDAl 


Big  Chief. 
Natluuk... 


CASCADE  DI8TBXCT. 

Huscovite 


CORRAL   AlID  TRAIL   RUN  DIS- 
TRICT. 


Donaldson 


Brooklyn 

GRXRVA  DISTRICT. 

Baltic , 

ORUnTB  DISTRICT. 


Burleigh 

Co]ia6lidated  Hercules. 

Diamond 

Dunderberg 

Equator 

Jonetion 

Colorado  Central 


IDAHO  DUmUCT. 

Champion 

Gem 


Idaho  tunnel. 
Victor 


liaokey. 


MOHTAXA  DISTRICT. 

Free  American 

Horray 

Joe  Beynolds 

MORRIS  DISTRICT. 

Albro 


Alexander. 


Eagle. 


Tropic. 


BPASISII  BAR  DISTRICT. 

Fairmonn  t-Shaiter 


Freeland. 


HnkiU 

Ifayflowar. 


IOWA  DISTRICT. 


SBATOV  DISTRICT. 


Ooontry  rock  and  remarks. 


Mica-gneiss ;  finely  bedded  on  banging  wall;  iron-stained  and  schis- 
tose on  foot  walL 

Mica-gneiss,  containing  on  the  foot  wall  a  number  of  small  pink 
garnets. 

Gneiss 


Ore  and  gangue. 


Hanging  wall  granite-gneiss ;  foot  wall  decomposed  gneiss  and 
felsite-porphyry. 


Hanging  wall  iron-stained  gneiss;  foot  wall  grayish  compact 
feisite. 


Gneiss 


No  specimen. 


S- 


Gneiss,  passing  on  one  side  into  granite ;  on  the  other,  into  schists 


Porphyry  and  gneiss  (a) 


Altered  gneiss 

Indistinctly  bedded  gneiss. 


Hanging  wall  mainly  white  orthoelase ;  fbot  wall  gneiss. 
Gneiss  indistinctly  bedded 


Gneiss 


Quartz,  stained  reddish  and  yellow  by  iron  oxide. 

Pyrite,  chalcopyrite,  fahlerz,  and  chalcosite,  with  quarts  matrix. 
Gangue:  altered  gneiss. 

Crumbling  iron-stained  mass  with  no  recognizable  minerals; 
probably  altered  country  rock. 


Stained   breccia-like  mass,  with  no  distinot  metallic  minerals 
visible. 


Pyrite  in  quarts;  smelting  ore  contains  fiahlen;  pyxite 
thoroughly  decomposed  constitutes  ftee-gold  ore^  Gangue: 
alteredgneiss. 

Pyrite  and  chalcopyrite  with  fablers.  Gangue:  quarts  and  feld- 
spar. 

Pyrite,  chalcopyrite,  blende,  fahlerz,  and  a  littie  galena  in  siliceous 
gangue ;  occasional  pink  calcite  crystals. 
I 


No  specimen 

White  granite  whose  mica  is  altered  to  a  light  greenish  substance 
Foot  wall  mica'gneias ;  hanging  wall  pegmatite  vein 


Gneiss 
Gneiss 


Chiefly  massive  galena  and  chalcopyrite. 


Chalcopyrite  and  argentiferous  galena. 


Chalcopyrite  and  blende.    Milling  ore:  altered  country  rock  im- 
pregnated with  particles  of  pyrite. 

Arsenical  fablers  with  asurite  and  malachite.     Gangue:  altered 
country  rock. 

Galena,  sincblendQ,  and  pyrite  deposited  on  hanging  wall  rock. 

Zincblende,  pyrite,  etc,  altered  in  high  grade  ore  to  a  stained 
decomposed  mass.    Gangue :  alteredcountry  rock. 

Ore  and  gangue   specimens  both  granite-gneiss,    the   gangue 
specimen  having  more  visible  pyrite  than  the  pay  ore. 


Galena,  pyrite,  and  baritc. 

Galena,  pjrrite,  and  chalcopyrite.   Gangue:  altered  country  rock. 

Galena.    Gangue:  quarts  and  feldspar. 


P^te,  chalcopyrite  with  some  fablers.    Gangue:  quarts  and 
feldspar. 

Galena,  pyrite,  chalcopyrite,  and  possibly  fiahlers.     Gangue: 
I      quartz  and  feldspar. 

Gneiss Seems  to  be  mainly  country  rock  impregnated  with  chalcopyrite 


I 


and  other  minerals  invisi 


ry  rocB 
sible  to 


the  eye. 


Gneiss  impregnated  on  foot  wall  with  pyrites I  BriUiant  mass  of  zincblendc,  with  galena,  fahlerz.  and  pyrite; 

I      concentration  ore  wall-rock  more  or  less  impregnated  with  these 
I      minerals  and  cat  ry  ing  calcite. 


Gneiss  impregnated  with  pyrites  more  abundantly  on  the  foot 
waU. 

Gneiss  varying  in  depth  from  a  homblendic  variety  to  a  feld- 
spathic. 


Galena,  pjTite,  and  pyrolusite.  Gangue:  feldspar  in  large  in- 
dividoals. 

Fine-grained  mixture  of  pyrite  and  chalcopyrite ;  relative  rich* 
uessdepemliDgonproportioD  of  latter.  Gaugnv:  alteredcountry 
rock. 


Much  decomposed  gneiu '  Pyrite  and  bomite  in  siliceous  gangue. 

Schistose  gneiss  of  varying  character i  Pyrite  and  galena,  with  some  fitihlerx  and  sinoblende  either  mas- 
sive or  mixed  with  siliceous  gangue.    Gangue:  altered  country 
I     rock. 

a  Porphyry  assays  O.0S8  to  0.083  ounce  of  silver  per  ton,  with  a  trace  of  gold. 
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Mine. 


UPPER  UKION  DISTRICT. 

Fred  Bogers 

Neith 

Pioneer 

VIRGIinA  DISTRICT. 

L»ke 

Specie  Payment 

White  Cloud 

YORK  DISTRICT. 

Clifford 


Coontry  rock  and  remarks. 


'Gneiss 

Qneiss 

Gneiss 

Gneiss  on  lianging  wall 

Gneiss.    Slickensides  ooonr 


Ore  and  gangna. 


Chiefly  massive  chalcopyrite. 


Massive  galena,  chaloopjrrite,  and  pyrite,  with  a  little  fahlera. 
Gangne:  altered  country  rook. 

Rich  ore,  p^Tite  in  quartz ;  second-class  ore,  gneiss  impregnated 
wif  h  pyrites. 

Pyrite  with  a  little  galena  in  quarts ;  low-grade  ore,  gneiss  Im- 
pregnated with  pyntes. 


Galena  and  zinchlende.    Gangne :  altered  conntry  rock. 


SUMMIT  COUNTY. 

By  the  recent  cession  of  the  lands  of  the  Ute  reservation  a  large  area  of  the  mesa  region  of  the  Colorado  plateau 
conntr^^  between  the  White  and  Grand  rivers,  extending  as  far  west  as  the  boundary  of  Utah,  has  been  added 
to  what  was  originally  a  small  mountain  county.  This  new  region,  with  the  exception  of  the  White  Eiver  plateau, 
at  the  head  of  the  White  river,  in  which  Palseozoic  rocks,  cut  through  and  partially  covered  by  basalts,  are  exposed, 
is  mainly  covered  by  Tertiary  beds,  and  oflfers  little  prospect  of  metallic  wealth. 

As  originally  constituted,  the  eastern  end  of  Summit  county  adjoins  Clear  Creek  and  Park  counties,  the  crest 
of  the  Colorado  range  separating  it  from  the  former,  and  the  cross  range  connecting  this  with  the  Mosquito  range 
and  dividing  the  two  parks  from  the  latter,  and  includes  a  portion  of  the  Park  range,  consisting  of  the  northern 
end  of  the  Mosquito  range  and  the  Gore  mountains,  together  with  the  valleys  of  the  Blue  river  on  the  east  of  these 
mountains,  and  of  Eagle  river  on  the  west. 

The  high  mountain  portion  of  the  (^nnty  is  mainly  composed  of  Archa&an  rocks,  but  along  the  valley  of  the  Blue 
there  are  fragmentary  beds  of  Mesozoic  and  PalsBozoic  rocks  which  have  escaped  erosion,  relics  of  a  former  connection 
of  the  Mesozoic  seas  which  filled  the  South  and  Middle  parks.  These  rest  on  the  Archaean  of  the  Park  range,  and 
are  repeated  on  its  west  side,  the  Park  range  probably  having  been  lifted  up  by  the  great  fault  movement  which  is 
so  well  defined  in  the  Mosquito  range.  Along  the  upper  portion  of  Eagle  river  there  are  Palaeozoic  beds  dipping 
north  and  resting  on  the  Archaean  of  the  northern  end  of  the  Sawatch,  which,  as  one  goes  westward  down  the  stream, 
gradually  pass  under  the  succeeding  higher  Mesozoic  beds,  and  are  finally  lost  under  the  Tertiary  of  the  lower  Grand 
and  White  rivers.  Associated  with  the  lower  beds  is  a  very  considerable  development  of  Secondary  eruptive  rocks, 
which  are  very  inadequately  represented  on  the  existing  geological  maps  of  this  region. 

The  lofty  mountain  crests  which  bound  the  county  on  the  east  have  hitherto  been  a  serious  barrier  to  the 
development  of  its  ores,  which,  though  frequently  occurring  in  large  masses,  are  on  the  average  of  low  grade,  and 
cannot  support  heavy  freight  or  reduction  charges.  The  recent  advent  into  the  valley  of  the  Blue  river  at  Frisco 
of  the  Denver  and  Rio  Grande  road  promises  to  ameliorate  this  condition  of  things  to  a  limited  extent;  but  its 
circuitous  course,  which  necessitates  the  carrying  of  freight  from  here  to  Denver  over  five  times  the  actual  distance 
in  a  straight  line,  still  involves  relatively  high  freigh:  charges  on  supplies  and  ore. 

In  this  county  there  is  a  marked  connection  between  the  prevalence  of  eruptive  rocks  of  Secondary  or  Mesozoic 
age  and  the  richness  and  magnitude  of  the  ore  deposits.  These  are  not  only  found  in  the  ArchaBan  and  Palaeozoic 
systems,  but  also  extend  up  as  high  as  the  Trias.  As  yet  none  of  value  are  known  to  occur  in  the  Jurassic  or 
Cretaceous  formations. 

Mining  districts. — The  oldest  mining  districts  are  those  in  the  neighborhood  of  Montezuma  and  Peru,  near 
the  head  of  Little  Snake  river,  the  east  fork  of  the  Blue,  their  veins  belonging  to  the  same  mineral  belt  as  those 
of  Georgetown,  in  Clear  Creek  county,  and  of  Geneva  gulch  and  Hall  valley,  in  Park  county,  from  which  they  are 
respectively  separated  only  by  the  intervening  curving  crest  of  the  Colorado  range.  The  deposits  occur  in  the 
Archaean  rocks,  and  consist  mainly  of  argentiferous  galena  and  sulphurets.  Several  presumably  valuable  mines 
have  been  developed  in  the  district,  and  small  smelting  works  have  been  erected,  with  the  usual  want  of  success 
attendant  on  small  capital  and  a  limited  supply  of  ore.    No  report  was  furnished  from  this  district. 

Numerous  ore  bodies  have  been  found  at  the  head  of  the  Blue  river,  where  the  Palaeozoic  and  Triassic  formations 
have  been  extensively  traversed  bj^  intrusive  sheets  of  Secondary  erui)tive  rocks.  These  eruptions  have  undoubtedly 
caused  considerable  local  metamorphism  of  the  sedimentary  beds,  which  have  further  been  extensively  dislocated 
by  a  complicated  system  of  faults,  so  that,  without  a  careful  study  in  the  field,  it  is  impossible  to  definitely  determine 
the  geological  honzon  of  any  individual  deposit.  The  principal  developments  have  taken  plaee  near  Breckenridge. 
on  the  northwestern  slopes  of  mounts  Hamilton  and  Guyot. 

Kex>orts  are  at  hand  fiom  the  Helen  mine,  in  the  Bevan  district,  in  French  gulch,  whose  ore  body  is  an 
impregnation  of  quartzite,  called  a  vein,  striking  NNE.  and  dipping  60^  to  the  southward,  and  some  45  feet  in 
width.  The  ore  is  free  gold,  with  some  silver  in  a  quartzite,  iron-stained  by  the  leaching  out  of  the  pyrites  which  it 
originally  contained.  • 
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In  the  McEIay  district  the  Naperville  mine  has  a  deposit  of  argentiferous  galena  and  carbonates  occarring 
between  an  overlying  porphyry  and  an  unreported  sedimentary  bed  below. 

The  Monte  Oristo  mine,  on  the  slope  of  Quandary  peak,  west  of  the  upper  valley  of  the  Blue,  is  a  deposit  of 
low-grado  galena,  with  some  zincblende  impregnating  the  Cambrian  quartzite.  This  deposit  is  exceptionally 
favorably  situated  for  mining,  the  quartzite  bed  in  whiph  it  occurs  dipping  eastward  at  the  same  angle  as  the 
spur  of  the  mountain,  and  the  overlying  white  limestone  and  succeeding  rocks  above  having  been  eroded  off  so 
that  it  forms  the  actual  surface  of  the  hill  and  can  be  quarried  out.  In  spite  of  its  low  tenor  in  silver,  said  to 
average  15  ounces  to  the  ton,  it  seems  that  under  proper  management  the  mine  ought  to  be  made  to  pay.  Veins 
have  been  discovered  at  many  points  in  the  Archaean  rocks  that  form  the  sharp  crest  of  the  Mosquito  range,  often 
in  the  most  inaccessible  localities ;  but  during  the  census  year,  so  far  as  could  be  discovered,  none  were  in  the 
condition  of  producing  mines. 

Ten-mile  district,  between  the  heads  of  Ten-mile  creek,  a  fork  of  the  Blue  river,  and  of  Eagle  river,  is  at  present 
the  most  important  mining  region  of  the  comity.  The  ores  occur  mainly  in  the  Upper  Carboniferous  limestones 
and  in  the  sandstone  be<ls  immediately  above  them.  These  lie  at  the  western  foot  of  the  Archaean  mass  which  forms 
the  sharp,  jagged  crest  of  the  Mosquito  range,  and  which  has  been  lifted  up  by  the  movement  of  the  great  Mosquito 
fault.  An  area  here  of  some  10  miles  square  has  been  the  scene  of  most  wonderful  eruptive  activity  during  or  at 
the  close  of  the  Mesozoic  epoch.  In  number  and  size  the  intrusive  bodies  of  porphyry  and  porphyrite  which  occur 
in  these  sedimentary  formations,  either  as  interbedded  sheets,  as  dikes,  or  as  intermediate  irregularly  transverse 
bodies,  exceed  even  those  of  the  neighboring  region  of  Leadville.  Between  these  two  districts,  but  nearer  that  of 
Ten-mile,  occurs  a  Tertiary  eruptive  mass  of  the  rather  uncommon  rock  nevadite,  or  crystalline  rhyolite.  Although 
but  a  portion  of  the  probable  ore-bearing  area  has  yet  been  prospected,  the  quantity  of  metallic  minerals  found  here 
is  remarkable.  Unfortunately  for  the  prosperity  of  the  district  their  quality  is  not  so  satisfactory,  as  they  mostly 
run  very  low  in  silver  and  are  extremely  refractory,  consisting  mainly  of  pyrites,  with  a  very  considerable  admixture 
of  zincblende.  The  ore  deposits  mostly  occur  in  the  thin  beds  of  limestone,  which  are  prevalent  in  this  formation, 
at  or  near  their  contact  with  an  overlying  micaceous  sandstone.  Less  frequently  they  are  found  in  actual  contact 
with  an  intrusive  bed  of  porphyry,  and  at  other  times  impregnating  a  dike  of  porphyry  which  traverses  the 
sedimentary  formations. 

The  most  important  and  the  typical  mine  of  the  district  is  the  Bobinson.  Its  ore  is  an  argentiferous  galena 
of  exceptionally  high  grade,  associated  with  pyrites  and  some  zincblende.  It  occurs  at  or  near  the  surface  of  a  bed 
of  bluish-gray  limestone,  overlaid  by  a  white  micaceous  limestone,  dipping  northw^ard  at  an  angle  of  about  17^. 
The  ore  seems  to  be  an  actual  replacement  of  the  country  rock.  The  upper  layer,  locally  called  "  white  iron", 
which  is  a  mixture  of  fine-grained  crumbling  pyrites  with  white  mica,  nearly  free  from  galena,  seems  to  be  a 
replacement  of  a  portion  of  the  overlying  sandstone,  and  is  practically  worthless.  Below  this  the  ore  consists 
of  a  varying  mixture  of  galena  and  pyrites,  extending  at  irregular  depths  into  the  limestone,  and  in  the  larger 
bodies  occupying  nearly  its  whole  thickness.  The  ore  chute,  whose  maximum  width  is  100  feet,  has  been  traced 
over  a  linear  extent  of  1,000  feet,  following  the  general  direction  of  the  dip.  A  line  of  fracture,  probably  a 
fault-plane,  may  be  observed  in  the  roof  following  the  line  of  the  ore  body,  i.  <?.,  a  vertical  plane  at  right  angles 
to  the  line  of  strike.  It  seems  probable  that  this  fault- plane  furnished  the  channel  through  which  the  ore  solutions 
reached  the  limestone,  inasmuch  as  pyrites  extend  apparently  into  the  fissure  as  far  as  it  has  been  opened,  and  in 
the  portions  of  the  limestone  adjoining  there  is  no  mineral  matter  at  its  contact  with  the  overlying  sandstone 
at  a  little  distance  from  the  ore  body.  Small  bodies  of  mineral  have  also  been  found  in  the  limestone  along  the 
line  of  several  minor  fault-planes,  which  are  also  at  right  angles  to  the  line  of  strike,  and  whose  displacement 
amounts  at  most  to  a  few  feet.  The  Wheel  of  Fortune,  on  the  summit  of  Sheep  mountain,  at  the  foot  of  which  the 
Hobinson  mine  stands,  has  an  extremely  rich  body  of  silver  ore  in  the  same  or  an  adjacent  limestone  stratum  and 
adjoining  an  irregular  transverse  body  of  white  porphyry. 

On  Elk  mountain  ore  occurs  over  a  very  large  area  in  a  thin  bed  of  limestone  at  a  higher  horizon  than  that  of  the 
Eobinson.  This  ore  is  a  similar  mixture  of  pyrites  and  galena,  oxidized  near  the  surface,  and  sometimes  to  considerable 
depths  along  certain  lines,  with  unaltered  sulphurets  on  either  side.  This  almost  continuous  body  has  been  developed 
by  the  adjoining  claims  of  the  White  Quail,  Aftermath,  Milo,  Badger,  Raven,  Eagle,  and  Colonel  Sellers  to  an  extent 
of  over  2,000  feet  along  the  strike  and  700  to  800  feet  on  tlie  dip.  While  a  great  portion  of  this  immense  mass  is 
too  poor  in  silver  to  pay  for  working,  as  an  instance  of  widely  extended  ore  deposition  it  is  certainly  remarkable. 
Where  the  same  bed  crosses  the  north  end  of  Sheep  mountain,  a  mile  or  two  to  the  eastward,  beyond  an  intervening 
gulch,  similar  great  bodies  of  pyritiferous  ores,  with  more  or  less  argentiferous  galena,  are  found  in  the  Snowbank, 
Nettie  B.,  Triangle,  and  other  mines. 

Ore  is  found  following  the  limestone  horizons  at  higher  levels  and  extending  probabi}'  up  into  the  Triassic 
formation.  In  one  portion  of  the  district,  called  Copper  mountain,  copper  minerals  are  associated  to  some  extent 
with  the  iron  pyrites. 

The  Pride  of  the  West,  on  Jacque  mountain,  is  a  type  of  the  deposits  which  follow  a  narrow  dike  of  porphyry. 
Here  the  vein  mass,  which  is  from  6  to  30  feet  in  tliickness,  crosses  the  formation  diagonally  and  stands 
nearly  vertical.    It  is  an  iron-stained  quartzose  mass,  through  which  run  seams  or  veins  of  barite  parallel  with  the 
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walls,  one  being  particolarly  persistent,  and  in  connection  with  which  the  richest  mineral  is  fonnd.  Where  the 
siliceous  gangne  material  is  sufficiently  unaltered  it  is  found  to  be  a  decomposed  quartz-porphyry.  Another 
example  of  the  type  is  the  Little  Chicago,  which  follows  a  dike  of  decomposed  porphyry.  This  vein  or  dike  yields 
an  abundant  supply  of  water,  which  is  milky,  from  suspended  particles  of  kaolin.  Small  jets  of  water  from  the 
adjoining  rook  also  deposit  hydrated  oxide  of  iron,  but  the  bodies  of  mineral  as  yet  develox>ed  have  been  small 
and  at  widely  separated  intervals. 

On  Eagle  river,  in  the  neighborhood  of  Bed  Cliif,  deposits  of  argentiferous  galena  and  cerussite,  associated 
with  iron  oxides,  are  also  found  in  limestone,  sometimes  between  it  and  an  overlying  white  porphyry,  and  again 
with  a  limestone  hanging  wall  and  a  quartzite  foot  wall.  These  limestone  beds  belong  to  the  PalaBozoic  system, 
and  are  probably  Carboniferous  in  age;  but  whether,  like  those  of  Ten-mile,  they  are  in  the  upper  portion  of  the 
Carboniferous,  or,  like  those  of  Leadville,  in  the  lower,  is  not  known,  nor  is  it  of  any  practical  importance.  They 
are  said  to  be  very  much  broken  and  faulted.  This  district,  as  well  as  that  of  Ten-mile,  is  now  reached  by  the 
Denver  and  Rio  Grande  railroad,  and  its  ores  are  treated  at  Leadville  or  by  some  of  the  smelters  on  the  plains. 

PARK  COUNTY. 

Park  county  embraces  the  broad  mountain  valley  of  the  South  park,  its  boundary  running  along  the  crest  of  the 
Mosquito  range  on  the  west,  and  of  the  irregular  chain  which  separates  it  from  the  Middle  park  on  the  northwest. 
It  includes  also,  on  the  northeast,  a  portion  of  the  Colorado  range  lying  to  the  south  of  Clear  Creek  and  to  the 
west  of  Jefferson  county.  The  valley  plains  are  covered  by  sedimentary  deposits  of  Mesozoic  age,  which,  with 
underlying  and  conformable  Palieozoic  formations,  slope  up  to  the  crest  of  the  Mosquito  range  on  the  west,  but  are  cut 
off  abruptly  against  the  Archaean  on  the  east,  probably  by  a  fault.  The  coal  beds  of  the  Upper  Cretaceous  are  thus 
included  in  this  area,  and  have  been  extensively  developed  in  the  neighborhood  of  Como.  Near  Hamilton  there  are 
deposits  of  hematite  iron  ore,  whose  exact  geological  horizon  is  not  known,  and  which  have  been  but  irregularly 
developed.  Besides  the  less  precious  minerals,  there  are  salt  springs  in  the  southern  portion  of  the  park,  from  which 
at  one  time  rock-salt  was  obtained,  and  which  probably  originated  in  deposits  of  this  mineral  in  the  Triassic 
rocks.  There  are  also  indications  of  copper  in  the  sandstones  of  the  Trias,  in  the  form,  usual  in  these  strata,  of 
impregnations  of  carbonate  of  copper  accompanying  plant  remains.  As  yet  none  have  been  discovered  of  economic 
value.  Minerals  carrying  the  precious  metals  have  thus  far  been  developed  only  in  the  Palaeozoic  formations,  with 
their  accompanying  porphyries  of  Mesozoic  age,  and  in  the  underlying  Archaean. 

In  the  northeastern  corner  of  the  county  are  the  Hall  Valley  and  the  Geneva  districts,  whose  deposits  properly 
form  part  of  the  Clear  Creek  belt  of  silver-bearing  ores  and  occur  in  the  same  gneissic  formation.  The  Whale 
lode,  in  the  latter  district,  is  one.  of  the  most  characteristic.  •  The  country  rock  is  here  a  fine-grained  gneiss,  with  a 
general  strike  of  north  and  south  and  a  steep  dip  to  the  west.  It  is  intersected  by  numerous  veins  of  pegmatite 
composed  largely  of  feldspar.  The  lode  itself  runs  northeast  and  southwest,  dipping  to  the  northwest  at  an  angle 
of  65^,  and  is  a  thin  vein,  consisting  mostly  of  barit^,  carrying  also  fiuorite  and  quartz,  with  irregular  bunches  of 
galena  and  gray  copper,  and  often  separated  from  the  adjoining  portions  of  the  lode  by  a  clay  gouge.  This  vein 
varies  from  an  inch  to  3  feet  in  thickness.  The  crevice  of  the  lode  is  between  5  and  10  feet  in  width,  and  outside 
the  above-mentioned  vein  consists  of  altered  gneiss,  more  or  less  impregnated  with  pyrite,  galena,  zincblende, 
and  a  decomposition  product.  The  pyrite  is  said  to  be  confined  to  the  decomposed  waU-rock,  and  seldom  occurs  in 
the  vein  proper.  There  are  numerous  other  veins  in  the  vicinity  of  this  lode  which  are  also  characterized  by  the 
occurrence  of  barite  as  gangue  material.    The  Treasure  Vault  is  said  to  have  produced  bismuth-silver  ore. 

The  principal  mineral  developments  of  the  county  have  taken  place  along  the  eastern' slopes  of  the  Mosquito 
range,  and  have  been  mainly  derived  from  Palaeozoic  rocks,  since,  although  numerous  small  deposits  of  gold  and 
silver  ha\*e  been  found  in  the  underlying  Archaean,  which  is  exposed  near  the  crest  of  the  range  and  in  the  deex>er 
caiions,  and  many  interesting  minerals  have  been  obtained  from  them,  no  ore  deposits  of  considerable  value  have 
yet  been  found  in  this  formation. 

The  Palaeozoic  system  here  consists  of  the  following  series,  commencing  at  the  bottom: 

Feet. 

Cambriau  quartzite 200 

Silurian  or  White  limestone 200 

Lower  Carboniferous  or  Blue  limestone 200 

Middle  Carboniferous  or  Weber  grits ; 2, 000  to  2, 500 

Upper  Carboniferous,  consisting  of  limestones,  sandstones,  and  conglomerates 1,000  to  1,500 

These  formations,  tis  well  as  the  underlying  Archaean,  have  been  traversed  by  eruptive  rocks  of  Secoiidaiy 
age,  mainly  quartz-porphyries  and  porphyrites,  which,  in  the  Archaean,  occur  generally  in  the  form  of  irregular  dikes, 
but  in  the  Palaeozoic  system  are  mainly  spread  out  in  intrusive  sheets  between  the  beds.  There  is  a  marked  connection 
between  the  prevalence  of  these  eruptive  masses  and  the  development  of  mineral  deposits.  Indeed,  in  many  cases 
here,  as  in  the  Leadville  region,  it  is  evident  that  the  ore  bodies  are  a  concentration  of  the  metallic  minerals  originally 
disseminated  through  the  masses  of  these  bodies  and  now  deposited  along  their  plane  of  contact  with  the  sedimentary 
beds,  and  extending  more  or  less  into  the  mass  of  the  latter.  The  type  of  these  deposits  may  befonnd  in  mounts  Lincoln 
and  Bross,  where  most  valuable  and  extensive  ore  bodies  have  been  developed  in  the  Moose,  Eussia,  Hiawatha,  and 
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other  mines,  ^hich' enjoy  the  ftirther  distinction  of  being  the  most  elevated  mines  in  the  country,  their  altitade 
varying  from  13,000  to  14,000  feet.  The  ores  are  mainly  argentiferous  galena  and  its  products  of  decomposition, 
carbonate  and  sulphate  of  lead  and  chloride  of  silver.  Barite  is  a  frequent  gangue  material  in  the  richest  portion  of 
the  deposit.  Pyrite  also  occurs  with  the  ore,  but  is  generally  decomposed  and  changed  to  a  hydrated  oxide, 
associated  with  more  or  less  oxide  of  manganese.  These  give  to  the  mass  of  the  ore,  which  frequently  contains 
considerable  mechanical  admixture  of  clay,  a  red  or  yellow,  or,  where  manganese  predominates,  a  black  color.  The 
deposits  occur  in  irregular  bodies,  often  of  great  size,  in  the  blue  limestone,  and  generally  near  its  upper  surface.  This 
blue  limestone  now  forms  the  surface  of  the  spurs  of  the  mountain,  sloping  east  at  an  angle  of  from  10^  to  15^,  but  was 
originally  covered  by  a  sheet  of  quartz-porphyry,  portions  of  which  still  remain  on  the  highest  parts  of  the  peak. 
This  quart-z-porphyry,  to  which  the  local  name  of  Lincoln  porphyry  has  been  given,  is  of  a  type  so  widespread 
throughout  Colorado,  and  seems  to  be  so  intimately  connected  with  the  rich  mineral  deposits,  that  it  is  worthy  of 
a  detailed  description.  It  is  so  thoroughly  crystalline  that  it  is  often  mistaken  for  granite.  Its  most  striking, 
although  not  absolutely  essential  characteristic,  is  the  occurrence  of  large  porphyritic  crystals  of  orthoclase  of  rather 
glassy  appearance,  with  extremely  well-defined  faces,  either  in  single  crystals  or  Carlsbad  twins,  in  size  from  a  half 
inch  to  2  inches  in  length.  The  ground  mass  is  a  crystalline  mixture  of  two  feldspars,  in  which  plagioclase  sometimes 
predominates,  with  mica  or  hornblende  generally  somewhat  decomposed,  and  frequently  a  large  amount  of  free 
quartz  in  double-pointed  hexagonal  pyramids,  which  often  have  the  appearance  of  rounded  grains.  The  quartz 
often  has  a  pink  tinge.  The  rock  itself,  taken  comparatively  fresh,  is  of  greenish-gray  color,  but  often  bleached 
by  decomposition  or  weathering.  As  to  the  age  of  the  porphyry  in  this  region,  it  can  only  be  said  that  it  is  later 
than  the  Trias ;  but  what  is  apparently  the  same  rock  is  found  in  the  Gunnison  region,  and  between  the  North  and 
Middle  parks,  breaking  through  the  Cretaceous  strata.  It  is,  however,  distinctly  older  than,  and  of  a  different 
character  from,  the  Tertiary  eruptive  rocks. 

The  Dolly  Varden  mine  of  Mount  Bross  is  a  similar  deposit  of  slightly  different  type.  Its  ore,  which  is 
mineralogically  similar,  occurs  in  the  mass  of  the  limestone  in  close  proximity  to  a  vertical  dike  of  white 
quartz  porphyry.  The  dolomitic  limestone  in  which  it  occurs  is  the  same  as  that  in  which  the  previously  described 
deposits  are  found ;  and  the  ore  has  been  traced  to  a  vertical  depth  of  over  100  feet,  and  in  bodies  extending  from 
40  to  50  feet  on  one  side  of  the  dike  in  the  mass  of  the  limestone.  On  Loveland  hill,  a  spur  next  south  of  mounts 
Bross  and  Lincoln,  are  numerous  deposits  in  the  same  blue  dolomitic  limestone,  the  best  known  of  which  is  the 
Fanny  Barrett,  whose  ore  body  stands  vertically  or  at  right  angles  to  the  stratification  planes,  and  is  probably 
deposited  along  a  cross  fissure  or  jointing  plane. 

In  Buckskin  gulch,  between  these  two  mountain  masses,  is  the  oldest  mine  of  the  district,  the  Phillips,  which 
is  an  immense  mass  of  auriferous  pyrites,  also  carrying  some  silver,  deposited  in  the  beds  of  the  Cambrian  quartzite 
near  a  dike  of  quartz-porphyry.  The  Criterion  mine,  on  the  north  waU  of  the  gulch,  is  also  in  the  Cambrian 
quartzite — an  immense  body  of  thoroughly  oxidized  material,  whose  original  character  cannot  be  determined,  but 
which  was  probably  a  varying  mixture  of  galena  and  pyrites,  carrying  both  silver  and  gold.  A  porphyrite  dike 
occurs  near  by.  Colorado  Springs  mine,  in  the  Bed  amphitheater  on  the  southwest  face  of  Mount  Bross,  is  a  rich 
deposit  of  galena  along  the  bedding-planes  of  the  white  limestone.  Here  both  diorite  and  quartz-porphyry  are 
found  traversing  the  sedimentary  beds.  The  Sweet  Home  mine,  near  this  on  the  cliff  face,  in  the  underlying  ArchsBan, 
is  principally  interesting  from  the  minerals  which  it  has  produced — combinations  of  silver  with  arsenic  and  antimony. 
From  the  Tanner  Boy,  also  in  the  Archsdan,  on  the  opposite  side  of  the  gulch,  beautiful  rhombic  crystals  of 
rhodochrosite  are  obtained. 

Ill  Mosquito  gulch,  the  Orphan  Boy,  once  an  imx)ortant  mine,  is  in  quartzite  underlying  the  limestone 
bed.  The  London  mine,  on  London  mountain,  at  the  head  of  Mosquito  gulch,  has  developed  two  strong  veins 
of  sulphurets,  carrying  both  gold  and  silver,  the  one  with  a  gangue  of  quartz,  the  other  of  calcite,  which  occur 
either  in  the  Blue  or  White  limestone  in  connection  with  an  intrusive  bed  of  White  porphyry.  These  veins  stand  in 
an  almost  vertical  position,  as  the  beds  in  which  they  occur  are  turned  up  at  a  steep  angle  against  the  Loudon 
fault,  which  crosses  the  formation  diagonally,  and  by  whose  movement  the  Arch »an  rocks,  which  form  the  eastern 
half  of  London  mountain,  are  brought  up  into  juxtaposition  with  the  Silurian  and  Carboniferous  beds  on  its  western 
point. 

Southward  the  masses  of  intrusive  porphyry  diminish  in  extent,  as  do  also  the  number  of  developed  mineral 
deposits.  Between  Horseshoe  and  Sacramento  gulches  rich  bodies  of  galena  and  carbonate  ore,  carrying  silver,  have 
been  developed  in  the  Sacramento  mine,  also  in  the  Blue  limestone,  to  the  east  of  the  London  fault,  from  whose 
surface  the  original  covering  of  quartz  porphyry  has  been  denuded.  On  the  west  of  the  London  fault  the 
Peerless  and  Badger  mines,  the  former  at  the  very  crest  of  the  range,  find  their  ore  in  the  same  limestone  which 
here  was  covered  by  the  White  or  Leadville  porphyry. 

Placer  deposits. — The  mountain  masses  bordering  the  South  park  on  the  north  and  west  have,  owing  to 
l!he  great  elevation,  been  exceptionally  exposed  to  glacial  action.  An  enormous  amount  of  detrital  material  has  in 
consequence  been  accumulated  in  the  valleys  radiating  out  frt)m  them,  which,  when  rearranged  and  concentrated, 
forms  valuable  placer  deposits.  The  first  placer  gold  was  discovered  in  Tarryall  cieek  in  the  &U  of  1859,  and  placer 
miniug  has  been  carried  on  since  that  time  with  more  or  less  vigor  in  the  valleys  of  the  Tanyall  and  of  the  Platte. 
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Kear  the  town  of  Fairplaj  the  banks  of  the  Platte  expose  a  thickness  of  over  50  feet  of  gravel,  which  has  been 
extensively  worked  over  by  slaice  mining,  but  is  now  abandoned.  At  present,  active  work  is  confined  to  the  valley 
of  the  Platte  opposite  Alma,  where  hydraulic  working  is  carried  on  and  a  gravel  bed  of  over  60  f^et  in  thickness 
on  the  east  bank  of  the  creek  is  being  developed.  Two  important  conditions  for  hydraulic  mining  on  a  large  scale 
are  present  in  the  county :  Arst,  an  enormous  amount  of  gravel,  and  second,  an  abundance  of  water.  It  only  remains 
to  be  practically  proved  whether  these  accumulations  of  gravel  are  suflBciently  rich  to  pay  for  working. 

LAKE  COUNTY. 

Lake  county  is  of  small  area,  having  only  450  square  miles  of  surface,  and  occupying  onl^' about  20  miles  of  the 
upper  valley  of  the  Arkansas,  its  boundary  following  the  crest  of  the  bordering  ranges.  Since  the  discovery  of  the 
Leadville  mines  it  has  become  second  only  to  Arapahoe  county  in  population ,  and  furnishes  three-fourths  of  the  precious- 
metal  product  of  the  state.  Its  western  boundary  is  the  Sawatch  range,  which  is  an  Archaean  mass  in  which  granite 
predominates  over  gneiss,  and  which  abounds  in  dikes  of  porphyry.  The  western  slopes  of  Mosquito  range  on  the 
east,  and  the  hills  on  the  north  which  form  the  water-shed  between  the  Arkansas  and  Grand  rivers,  have  a  basis 
of  Archaean  granite  and  gneiss,  more  or  less  covered  by  remnants  of  the  Palaeozoic  formations,  already  described  in 
Park  county,  which  have  escaped  erosion  j  and  their  lower  position  relative  to  corresponding  beds  on  the  eastern  side 
of  the  Mosquito  range  is  due  in  part  to  faulting  and  in  part  to  flexure  of  the  beds.  Within  these  Palaeozoic 
formations  there  is  an  enormous  development  of  eruptive  rocks,  partly  occurring  as  irregular  dikes,  but  in  the  main  as 
immense  intnisive  sheets,  following  the  bedding-planes  of  the  sedimentary  rocks.  Glacial  erosion  here,  as  in  other 
elevated  districts,  has  played  an  important  part  in  the  carving  of  the  present  mountain  outlines,  and  in  the  flood 
period  following  the  first  cold  maximum  of  the  Glacial  epoch  a  lake  was  formed,  which  occupied  the  head  of  the 
Arkansas  valley,  and  was  probably  almost  entirely  included  within  the  present  boundaries  of  the  county.  The 
stratified  gravel  and  sand  beds  which  were  deposited  at  the  bottom  of  this  lake  now  form  terrace-like  ridges  bordering 
the  present  alluvial  bottom  of  the  Arkansas  river.  Whether  the  gold  contents  of  these  gravel  beds,  like  those  of 
California  which  may  have  had  a  similar  origin,  will  be  found  to  be,  in  any  portion  of  them,  sufficiently  concentrated 
to  be  worked  at  a  profit  is  a  question  which  no  steps  have  yet  been  taken  to  solve.  The  gravels  resulting  from  the 
carving  by  erosion  of  the  later-formed  gulches  have,  however,  been  found  to  contain  paying  quantities  of  gold ;  and 
it  was  to  the  exceptional  richness  of  those  of  California  gulch,  discovered  in  the  spring  of  1860,  that  the  development 
of  the  enormous  silver  wealth  of  the  Leadville  region  is  indirectly  due.  Of  late  years  the  prominence  given  to  silver 
mining  has  diverted  attention  from  the  gravel  deposits,  and  their  development  has  been  i)ractically  stopped.  It  is 
probable,  however,  that  a  profitable  field  for  hydraulic  mining  will  be  found  in  this  county.  * 

The  mineral  product  of  the  county  is  mainly  confined  to  the  California  mining  district  or  the  mines  immediately 
adjoining  Leadville,  those  of  the  outlying  districts  furnishing  but  a  small  fraction  of  the  aggregate  product.  The 
ores  are  mainly  argentiferous  galena  associated  with  zincblende,  and,  exceptionally,  a  little  copper.  They  are 
essentially  smelting  ores,  and  their  value  is  frreatly  enhanced  by  the  fact  that  thus  far  they  have  been  found  ill  an 
oxidized  condition,  the  lead  occurring  as  carbonate,  the  silver  as  chloride,  in  a  clayey  or  siliceous  mass  of  hydrated 
oxides  of  iron  and  manganese.  Here,  even  to  a  greater  degree  than  in  Park  county,  the  main  body  of  the  ore  is 
confined  to  the  horizon  of  the  Blue  or  Lower  Carboniferous  limestone,  which  is  here  invariably  covered  by  an 
intrusive  sheet  of  White  or  Leadville  porphyry.  The  ore  was  at  first  supposed  to  be  confined  to  the  immediate 
contact  of  the  limestone  with  the  porphyry;  but  as  developments  have  proceeded  it  has  also  been  found  to  extend 
into  the  body  of  limestone  sometimes  to  a  depth  of  over  100  feet  from  its  upper  surface,  and  in  such  cases  in  large 
but  very  irregular  deposits,  as  is  characteristic  of  ore  masses  occurring  in  this  rock. 

Less  important  ore  bodies,  generally  carrying  gold  rather  than  silver,  are  found  at  other  horizons,  either 
along  bedding-planes  or  in  gash  veins  crossing  the  stratification.  Such  are  the  Colorado  Prince  and  Miner  Boy, 
in  the  Cambrian  or  lower  quartzite,  and  the  Green  Mountain,  Tiger,  and  Ontario,  in  the  Weber  grits,  or  Middle 
Carboniferous.  The  first  mine  opened  in  the  district,  and  the  one  which  has  produced  the  largest  amount  of  gold, 
is  the  Printer  Boy,  which  is  a  deposit  of  free  gold  with  carbonate  of  lead  and  galena,  passing  in  depth  into  auriferous 
copper  and  iron  pyrites,  which  occurs  in  a  body  of  quartz-porphyry  along  a  vertical  plane  or  pair  of  planes 
nearly  parallel,  either  as  cross-joints  or  fault-planes.  The  gangue  material  is  simply  a  white  clayey  mass  resulting 
from  the  decomposition  of  the  porphyry  itself,  and,  although  at  times  exceptionally  rich,  the  ore  seldom  shows  any 
visible  metallic  minerals.  The  Palaeozoic  formations  and  accompanying  intrusive  beds  of  porphyry  have  been 
compressed  into  gentle  folds  and  broken  by  a  series  of  faults  having  a  general  north  and  south  direction  whose 
movement  of  uplift  is  as  a  rule  to  the  east.  The  prevailing  eruptive  rock  is  the  White  or  Leadville  i^orphyry,  which 
generally  occurs  above  the  Blue  limestone,  but  is  also  in  places  found  below  it  and  at  other  horizons.  Besides  these 
there  are  other  intrusive  sheets  of  diflFerent  varieties  of  quartz-porphyry,  generally  of  extremely  local  development. 
Along  the  western  end  or  lower  portion  of  the  spurs  of  the  Mosquito  range  on  which  the  mines  are  situated  the  actual 
surface  of  the  ground  is  very  largely  buried  to  a  depth  of  100  feet  or  more  beneath  an  accumulation  of  rearranged 
glacial  or  moraine  material,  locally  called  wa^h.  The  extremely  complicated  conditions  resulting  from  this  state  of 
things  renders  it  impracticable  within  the  limits  of  the  present  sketch  to  give  any  detailed  description  of  the  geological 
structure  of  the  district,  and  the  reader  is  referred  for  this  purpose  to  the  memoir  of  the  writer  on  ^'The  Geology 
and  Mining  Industry  of  Leadville". 
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The  most  important  groups  of  mines  of  the  normal  Leadville  type,  taken  in  the  order  of  their  development  and 
of  their  relative  distance  from  the  valley,  are  as  follows :  (1.)  Those  of  Fryer  hill,  which  is  the  western  extremity  of  a 
spar  adjoining  Evans  gulch  on  the  south,  including  the  Chrysolite,  Little  Pittsburg,  Little  Chief,  Amie,  Climax, 
Dunkin,  Matchless,  and  Lee  mines.  In  these  mines  the  ore  bodies,  which  reach  a  maximum  thickness  of  90  feet,  lie  in 
an  approximately  horizontal  position,  and  are  included  between  two  sheets  of  White  porphyry.  In  some  cases  these 
ore  bodies  are  split  up  by  the  porphyry  into  two  or  more  distinct  bodies.  They  are  distinguished  from  the  deposits 
in  other  portions  of  the  district  by  the  almost  entire  absence  of  the  original  limestone,  of  which  they  are  a 
replacement.  (2.)  The  mines  of  Carbonate  hill,  which  adjoins  California  gulch  on  the  north,  include  the  Carbonate, 
Yankee  Doodle,  Crescent,  Catalpa,  Evening  Star,  Morning  Star,  Henrietta,  iEltna,  and  Pendery.  Of  these  the 
seven  first-named  follow  the  contact  of  the  limestone  and  the  overlying  porphyry  on  its  dip  into  the  hill  at  an  angle 
of  firom  15  to  25  degrees,  and  are  east  of  Carbonate  fault,  which  runs  across  the  face  of  the  hill,  while  the  last  two 
find  the  limestone  at  a  lower  level  on  the  west  side  of  the  fault.  (3.)  To  the  west  of  Carbonate  hill  a  second  shoulder 
of  the  spur  is  Iron  hill,  which  has  been  elevated  to  its  relatively  higher  position  by  the  movement  of  the  Iron  fault, 
which,  like  that  of  Carbonate  hill,  runs  along  its  western  base.  Here  the  principal  mines  are  those  belonging  to 
the  Iron  Silver  Mining  Company,  which  with  the  Smuggler,  and,  south  of  California  gulch,  the  Eock  and  Dome, 
find  their  ore  at  or  near  the  surface  of  the  easterly  dipping  limestone,  while  the  ore  of  the  Silver  Wave  and  Silver 
Cord,  also  on  Iron  hill,  and  of  the  La  Plata,  in  California  gulch,  is  mainly  found  in  approximately  vertical  but 
extremely  irregular  bodies  extending  down  into  the  mass  of  the  limestone.  Other  important  mines  of  this  type  are 
(4)  the  Florence  group,  on  Printer  Boy  hill,  north  of  Iowa  gulch  5  (5)  the  Long  &  Derry  group,  on  the  opposite 
side  of  the  gulch,  and  on  Breece  hill  (6)  the  Highland  Chief  group,  overlooking  Evans  gulch.  On  Yankee  hill  are 
the  Andy  Johnson,  Chieftain,  Scooper,  and  others.  While  in  Stray  Horse  gulch  the  Double  Decker  and  adjoining 
mines  have  gold  ore  in  the  lower  quartzite,  the  Adelaide  and  Argentine  find  carbonates  of  lead  at  the  contact  of 
the  White  porphyry  and  the  upper  portion  of  the  Silurian  formation. 

MiNEBiXS. — The  most  common  minerals  are  cerussite,  anglesite,  pyromorphite,  and  galena ;  chloride,  chloro- 
bromide  and  rarely  iodide  of  silver;  iron,  generall}'  as  hydrated  sesquioxide,  but  in  the  Breece  iron  mine  as  red 
hematite  and  magnetite,  also  in  the  deeper  workings  in  the  form  of  pyrite;  manganese  generally  as  a  sort  of 
wad,  and  frequently  also  as  pyrolusite;  zinc  as  calamine^  or  silicate,  and  in  depth  ^  as  zincblende;  bismuth  as 
sulphide  and  as  sulpho-carbonate  in  the  Florence  mine;  vanadium  as  dechenite,  or  vanadate  of  lead  and  zinc,  in 
the  Morning  Star  and  Evening  Star  mines.  More  rarely,  native  sulphur  is  found  as  a  decomposition  product  of 
galena ;  also  native  gold  and  silver  in  the  limestone  deposits.  Arsenic  and  antimony  show  themselves  in  the 
products  of  the  smelters,  the  former  very  persistently,  but  are  seldom  found  as  definite  minerals  in  the  ores. 

Outside  the  California  district,  the  principal  mine  is  the  Homestake,  on  Homestake  peak,  in  the  northwestern 
comer  of  the  county,  which  was  developed  before  the  discovery  of  the  silver  ores  of  Leadville.  It  is  a  rich  body 
of  argentiferous  galena  in  Archaean  gneiss,  and  is  said  to  have  produced  at  one  time  a  considerable  quantity  of 
nickel  ore  in  the  form  of  an  arsenical  nickel  mineral  supposed  to  be  gersdorffite.  A  number  of  less  important  mines 
have  been  developed  along  the  western  slopes  of  the  Sawatch  range  in  the  Archsean  which  have  produced  small 
quantities  of  pyritiferous  ores  carrying  galena.  Their  main  value  lies  in  the  silver  which  they  contain,  which  is  also 
accompanied  by  a  cei  tain  amount  of  gold.  They  are  mostly  reduced  in  the  amalgamating  mills  which  have  been  erected 
at  Leadville  for  treating  the  few  siliceous  ores  of  the  district  which  are  free  from  lead.  The  comparative  poverty 
of  the  mineral  deposits  of  this  district  in  gold  is  remarkable  when  one  considers  the  exceptional  richness  of 
many  of  its  placers.  In  the  normal  silver  deposits  of  Leadville  gold  is  present,  if  at  all,  in  very  minute  quantities; 
so  that  it  is  not  detected  by  the  assayer,  but  is  only  found  concentrated  in  the  bullion.  That  it  exists,  however,  is 
proved  by  its  having  been  found  occasionally  in  the  state  of  native  gold  in  the  limestone  deposits ;  for  instance,  in 
those  of  the  Florence  mine. 

GUNNISON  COUNTY. 

Gunnison  county  lies  to  the  west  of  Lake  and  Chafiee  counties,  its  eastern  boundary  being  formed  by  the  crest 
of  the  Sawatch  range.  It  originallj'  included  only  the  mountainous  country  connected  with  this  range  and  the 
group  of  the  Elk  mountains  which  branch  ofl:*  from  it  in  a  northwesterly  direction.  Since  the  recent  cession  of  the 
lands  of  the  Ute  Indian  reservation  it  also  includes  a  large  portion  of  this  reservation  in  the  Colorado  plateau 
region,  extending  to  the  boundary  of  Utah.  Its  present  area  of  11,338  square  miles  is  greater  than  that  of  any 
county  in  the  state. 

The  plateau  region,  as  yet  comparatively  unexplored,  is  mainly  occupied  by  nearly  horizontal  beds  of  Cretaceous 
and  Tertiary  age.  Except,  therefore,  where  the  underlying  Archaean  rocks  have  been  exposed  by  deep  erosion,  or 
the  later  formations  have  been  traversed  by  masses  of  eruptive  rock,  this  region  afibrds  little  promise  of  return 
to  the  prospector  in  his  search  after  deposits  of  the  precious  metals.  In  the  eastern  mountainous  region,  on  the 
other  hand,  the  geological  conditions  are  such  as  to  lead  one  to  expect  widespread  and  important  deposits  of 
metallic  minerals.  Owing  to  its  isolated  condition,  being  separated  from  the  rest  of  Colorado  by  high  mountain 
ranges  who^  lowest  passes  are  over  10,000  feet  high,  and  having  been  bat  recently  reached  by  lines  of  railroad,  br 
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few  actually  prodacing  iniues  have  yet  been  develox>ed  within  its  limits.  In  spite  of  the  fact  that  it  is  i>enetrated  by 
two  lines  of  railroad,  the  Denver  and  Rio  Grande  and  the  Denver  and  South  Park,  its  conditions  wonld  be  nn&vorable 
for  the  treatment  of  low-grade  ores — the  true  source  of  wealth  of  a  mining  region — on  account  of  the  high  grades  which 
have  to  be  overcome  by  these  roads  in  reaching  it,  and  which,  therefore,  enhance  the  cost  not  only  of  supplies,  but  of 
the  movement  of  ore  and  fuel,  were  it  not  for  the  fact  that  it  contains  within  itself  the  means  for  treating  its  own 
ores  at  low  cost  in  its  coal  beds,  which  are  not  only  exceptionally  well  situated  for  mining,  but  are  of  a  quality 
probably  superior  to  any  on  the  eastern  slope  of  the  mountains.  On  the  completion  of  the  exteusioii  of  the  former 
road  to  Utah  it  will  have  an  additional  outlet  in  that  direction,  free  from  the  drawback  of  exceptionally  heavy 
grades. 

The  geology  of  the  western  slope  of  the  Rocky  mountains  presents  certain  contrasts  to  that  of  the  eastern.  In 
the  latter  region,  although  along  certain  shore-lines,  by  unequal  erosion,  beds  of  different  horizons  are  found  abutting 
against  the  underlying  Archaean,  in  general  the  lowest  Cambrian  beds  are  those  which  rest  directly  upon  it.  In 
the  western  region,  on  the  other  hand,  erosion  discloses  crj'stalline  gneisses  and  granites,  presumably  belonging 
to  the  Archsean,  in  direct  contact  with  horizons  as  high  as  the  Cretaceous,  and  at  points  far  removed  from  any 
well-defined  shore-line.  The  sedimentary  beds  also  differ  somewhat  in  lithological  constitution,  and  are,  as  a  rule, 
considerably  thicker  than  corresponding  beds  on  the  eastern  slope.  Again,  the  coal-forming  period,  which  on  the 
eastern  slope  was  at  the  very  close  of  the  Cretaceous  (or,  as  some  have  maintained,  at  the  commencement  of  the 
Tertiary),  in  the  western  region,  to  judge  from  the  testimony  of  the  thickness  of  beds  overlying  it,  occurred 
considerably  before  the  close  of  this  epoch.  The  ore  deposits  also,  which  there  are  found  njainly  in  the  Archa&an  or 
Palaeozoic  formations,  in  the  Gunnison  region  are  found  to  occur  also  in  the  Mesozoic  formations  even  as  late  as  the 
uppermost  portion  of  the  Cretaceous.  The  bituminous  coals  of  the  Cretaceous  formation,  which  are  generally  called 
lignitesy  but  not  it  seems  with  absolute  propriety,  are  here  locally  transformed  into  semi  bituminous  and  even  into 
anthracite  coals  of  excellent  quality. 

The  geological  structure  of  the  Elk  Mountain  region  is  one  of  such  extreme  complexity  that  only  the  barest 
and  most  general  outlines  can  be  presented  in  the  limited  space  here  allotted.  According  to  Mr.  W.  H.  Holmes,  its 
structure  is  that  of  a  great  fault-fold,  i.  e.,  an  anticlinal  fold,  running  generally  with  the  axes  of  the  range  and 
broken  along  its  crest  by  a  fault,  the  eastern  slope  of  the  anticlinal  being  relatively  gentle,  but  the  western  so 
steep  that  in  one  portion  the  beds  are  actually  inverted.  Of  the  sedimentary  beds  involved  in  this  fold  only  the 
'Carboniferous,  Trias,  and  Jura  have  escaped  erosion  in  the  higher  portion  of  the  mountains,  while  the  Cretaceous 
beds  are  left  along  its  flanks.  In  the  center  of  this  fold  Mr.  Holmes  places  a  mass  of  eruptive  granite.  The  writer 
has  had  no  opportunity  of  verifying  Mr.  Holmes'  observations  in  the  center  of  the  range,  but  is  quite  ready  to  accept 
his  solution  of  the  structural  problems  involved,  while  making  a  mental  reservation  as  to  the  existence  of  eruptive 
granite  at  this  point.  From  observations  made  during  a  hasty  visit  to  the  southern  slopes  of  the  range  along  Slate 
creek  and  the  heads  of  Ohio  and  Anthracite  creeks  he  is  inclined  to  think  that  this  eruptive  body  may  belong,  as 
do  the  eruptive  masses  there,  to  the  porphyries  of  Mesozoic  age  and  of  the  Mount  Lincoln  type,  already  described 
in  the  section  on  Park  county.  These  rocks  here  break  through  the  Cretaceous  strata,  not  only  in  narrow  and 
well-defined  dikes,  but  in  immense  masses,  forming  entire  mountains  of  most  picturesque  outline,  of  .which  Crested 
butte  and  Gothic  peak  form  the  simplest  type,  relics  of  nearly  horizontal  Cretaceous  strata  extending  up  their 
sides  for  several  hundred  feet  above  the  bottoms  of  the  present  valleys.  These  porphyries  in  the  region  visited 
are  indicated  on  the  Hayden  map  either  as  eruptive  granites  or  as  Tertiary  volcanic  rocks.  Since  they  break  thi-ough 
the  Cretaceous  beds,  they  must  have  been  erupted  in  post-Cretaceous  times,  but  probably  before  the  deposition  of 
any  distinctly  Tertiary  beds,  and  their  mode  of  occurrence  and  lithological  characteristics  are  quite  different  firom 
those  of  Tertiary  volcanic  rocks.  The  intrusion  of  such  enormous  masses  of  molten  material  has  produced  an 
extensive  and  widespread  metamorphism  of  the  sedimentary  beds,  and  may  probably  account  for  the  change  of  the 
bituminous  coals  to  anthracite. 

The  Elk  mountains  are  evidently  of  later  age  than  the  Sawatch,  and,  very  possibly,  e^en  later  than  the  Mosquito 
or  Park  range.  The  ore  deposits  of  the  Ruby  district  must  be  of  post-Cretaceous  age,  since  they  traverse  Cretaceous 
rocks ;  but  as  to  the  age  of  deposits  occurring  in  the  older  rocks  no  data  are  yet  at  hand.  Ore  has  been  found 
in  almost  every  portion  of  the  Elk  mountains  and  on  the  flanks  of  the  Sawatch.  The  principal  mining  centers  are 
Aspen,  on  the  northeast  slope  of  the  Elk  mountains,  and  Independence,  on  the  west  slope  of  the  Sawatch,  in  the 
drainage  of  Roaring  Fork  5  Ruby,  Gothic,  and  a  number  of  small  towns  on  the  southwest  slope  of  the  Elk  mountains ; 
and  Pitkin  and  Tin  Cup,  on  the  southwest  slope  of  the  Sawatch.  At  Independence  sulphuret  ores  carrying  silver  are 
found  in  the  Archsean.  The  Gold  Cup  mine,  near  Alpine  pass,  in  the  Tin  Cup  district,  occurs  in  a  black,  flne-grained 
limestone,  not  unlike  the  Carboniferous  limestones  of  the  Mosquito  range.  Its  ore  is  a  silver-bearing  cerussite, 
associated  with  some  oxide  of  copper  in  a  ferruginous  and  siliceous  gangue.  Of  the  ore  deposits  occurring  in  the 
Cretaceous  rocks  in  Ruby  district  the  Forest  Queen  mine  may  be  taken  as  a  type.  The  vein  material  seems  to  be 
a  decomposed  porphyry;  probably  a  narrow  dike  traversing  the  Cretaceous  sandstones,  and  standing  in  an 
approximately  vertical  condition.  The  ore  is  largely  ruby  silver  and  arsenical  pyrite,  occurring  in  small  crevices  and 
fissures  in  the  decomposed  porphyry.    The  gangue  material  is  sometimes  simply  an  indistinctly  banded  quartz. 
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CHAFFEE  COUNTY. 

Chaffee  county  occupies  the  valley  of  the  Arkansas  river  between  the  crests  of  its  bounding  ranges  from  the 
southern  boundary  of  Lake  county  down  to  Fremont  and  Saguache  counties,  a  little  below  the  mouth  of  the  South 
Arkansas.  Its  mountain  slopes  are  composed  of  Archaean  rocks,  mainly  granite,  traversed  by  porphyry  dikes, 
with  occasional  remnants  of  Palseozoic  formations  in  the  southern  parts  which  have  escaped  erosion  resting 
on  their  crests.  The  valley  bottom,  as  in  Lake  county,  contains  stratified  beds  of  gravelly  formation  and  of  recent 
date ;  but  whether  they  are  of  the  same  age  as  the  Lake  beds  of  Lake  county,  or  have  been  formed  in  the  Tertiary 
period,  is  not  yet  definitely  known.  The  more  recent  gravel  deposits  at  the  mouth  of  the  larger  canons,  as  well 
as  those  along  the  bed  of  the  Arkansas  river,  yield  gold.  The  richest  are  those  at  Cash  creek,  which  have  been 
worked  since  the  earliest  discovery  of  minerals  in  this  portion  of  the  country. 

Its  mining  districts  have  but  few  developed  mines,  hence  data  with  regard  to  them  are  extremely  meager. 
In  the  neighborhood  of  the  town  of  Granite  gold-bearing  veins  have  been  worked  on  the  east  side  of  the  valley  in 
former  years.  Near  Buena  Vista,  also  on  the  east  side,  is  the  Free  Gold  district,  so  called  from  the  Free  Gold  mine, 
which  is  an  auriferous  quartz  veiii  in  a  syenite  containing  abundant  titanite.  The  foot- wall  specimen  differs  from 
that  of  the  hanging  wall,  which  suggests  the  possibility  that  the  vein  may  be  on  a  fault-plane. 

The  Chalk  Creek  district  toward  Alpine  pass,  on  the  opposite  side  of  the  valley,  shows  also  syenitic  country 
rock  which  contains  a  little  quartz.  The  mines  from  which  specimens  were  obtained  are  the  Black  Hawk,  Mary 
Murphy,  and  Hortenso.  The  vein  material  of  the  two  former  is  a  felsitic  mass  which  may  be  a  decomposed  porphyry. 
In  the  ore  specimen  the  only  recognized  minerals  are  pyrite  and  a  black  mineral  which  seems  to  contain  manganese. 
The  ore  of  the  Hortense  is  a  decomposed  quartz-porphyry,  from  which  some  metallic  mineral  has  been  removed  by 
solution. 

The  Monarch  district  is  near  the  head  of  one  of  the  branches  of  the  South  Arkansas  river.  The  Monarch  mine, 
from  which  its  name  is  derived,  is  a  limestone  deposit,  occurring  between  a  dark-gray  limestone  above  and  a  fine- 
grained white  limestone  below.  The  horizon  of  these  limestones  is  not  known,  but  it  is  very  possible  that  they 
correspond  to  the  Blue  and  White  limestones  of  Leadville.  The  ore,  like  that  of  Leadville,  is  mainly  cerussite  or 
carbonate  of  lead.  The  Colambus  mine,  in  the  same  district,  occurs  in  granite,  its  ore  consisting  of  fragments  and 
crystals  of  quartz,  cemented  together  by  some  metallic  mineral  colored  red  or  yellow  by  oxide  of  iron. 

DOUGLAS  COUNTY. 

Douglas  county  lies  south  of  Arapahoe  county,  and  extends  as  far  as  the  divide  between  the  Platte  and  Arkansas 
rivers  and  east  of  Jefferson  county,  including  a  portion  of  the  Colorado  range  lying  east  of  the  Platte  canon.  As 
is  the  case  further  north,  this  portion  of  the  range  is  not  yet  found  to  contain  valuable  metallic  minerals.  The 
coal  rocks,  however,  underlie  the  plain  country  east  of  the  foot-hills,  though  as  one  approaches  the  divide  they  are 
more  and  more  deeply  buried  beneath  the  Tertiary  deposits  of  which  this  mesa  like  ridge  is  formed.  Their  outcrops 
can  be  traced  from  the  Platte  cafion  to  the  southern  borders  of  the  county,  approaching  nearer  and  nearer  to  the 
foo^hills  as  one  proceeds  southward. 

In  the  neighborhood  of  Castle  Hock  are  mesa-like  ridges,  which  extend  almost  continuously  to  the  eastward; 
but  west  of  the  railroad,  and  between  it  and  the  foot-hills,  these  ridges  are  broken  by  erosion  into  a  series  of  isolated 
buttes,  and  are  made  up  of  gravel  and  coarse  conglomerate  derived  from  the  Archaean  formation,  belonging  to  the 
Monument  Creek  Tertiary  of  the  Hayden  survey,  whose  age  has  not  yet  been  determined.  In  the  neighborhood  of 
Castle  Bock,  and  for  some  six  or  eight  miles  to  the  southward,  the  surfaces  of  these  mesas  are  covered  by  a  light 
pinkish-colored  rhyolitic  tufa,  which  forms  an  admirable  building-stone,  and  has  been  very  extensively  used  for 
this  purpose  in  Denver.  The  outlines  of  this  volcanic  flow  have  not  yet  been  accurately  determined ;  it  extends 
but  a  short  distance  east  and  west,  and  has  an  average  thickness  of  about  20  feet. 

EL  PASO  COUNTY. 

More  than  half  of  the  area  of  £1  Paso  county,  which  lies  to  the  south  of  Douglas,  is  plain  country'.  Its  western 
mountainous  area  includes  the  partially  isolated  mass  of  Pike's  peak,  separated  from  the  main  Front  range  by  Dte 
pass  and  Manitou  park,  which  once  constituted  a  bay  or  arm  of  the  Palaeozoic  sea. 

The  only  mineral  of  industrial  importance  thus  far  developed  is  coal,  of  which  working  mines  exist  to  the  east 
of  Colorado  Springs.  Prospectors  after  the  i)recious  metals  on  Pike's  peak  have,  however,  developed  an  extremely 
interesting  series  of  minerals,  of  which  those  of  the  cryolite  group  may  possibly  prove  of  economic  importance. 
The  following  are  the  species  previously  recognized : 

Microcline,  as  green  amazon  stone  and  other  colors^  albite;  biotite,  var.  siderophyllite ;  quartz,  clear  and 
smoky;  fluorite;  colnmbite;  gothite;  hematite  and  limonite  as  pseudomorphs  after  siderite;  arfvedsonite ; 
astrophyllite ;  zircon. 

In  addition  to  the  above  the  following  have  recently  been  determined  by  the  members  of  the  Bocky  Mountain 
divisioii  of  the  United  States  geological  survey: 

Topaz,  phenacite,  kaolinite,  a  peculiar  green  muscovite,  cryolite,  thomsenolite,  gearkButitei  and  other  flnorides 
not  yet  definitely  determined. 
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FREMONT  COUNTY. 

Fremont  county,  which  lies  to  the  east  of  Ohafiee  and  Saguache  counties,  includes  the  canon  valleys  of  the 
Arkansas  after  it  bends  to  the  eastward  and  a  portion  of  the  plain  country  beyond  Cafion  Gi:ty.  Its  moantains 
have  a  base  of  Archaean,  which  in  the  western  portion  of  the  county  is  covered  by  Palaeozoic  formations,  and  on  the 
north,  toward  the  South  park,  by  Tertiary  eruptive  rocks,  with  probably  some  older  porphyries.  Along  the  foot-hills 
at  Canon  City  occur  the  upturned  Triassic  and  Cretaceous  rocks,  which  furnish  valuable  building- stones.  A 
limestone  of  the  Colorado  Cretaceous,  which  is  remarkably  pure,  is  used  in  making  lime  and  as  a  flux  for  smelting 
works.  From  less  pure  limestone  above  the  Triassic  hydraulic  cement  is  made.  From  Jurassic  and  Lower 
Cretaceous  beds  in  the  plains,  as  well  as  in  the  valley  of  Oil  creek,  petroleum  has  been  obtained,  and  several  wells, 
some  over  1,000  feet  in  depth,  have  been  snnk.  As  yet  no  considerable  concentrations  of  oil  have  been  developed. 
South  of  CaDon  City  is  a  synclinal  basin  in  which  the  Laramie  beds  have  escaped  erosion,  and  where  valuable  coal 
mines  have  been  opened  by  the  railroad  companies. 

CUSTER  COUNTY. 

Custer  county  lies  to  the  south  of  Fremont,  and  comprises  the  Wet  Mountain  valley,  lying  between  the  Wet 
mountains  or  Greenhorn  range  on  the  east  and  the  north  end  of  the  Sangre  de  Cristo  range  on  the  west.  The 
former  mountains  are  a  southern  continuation  en  echelon  of  the  Front  or  Colorado  range,  and  consist  of  Archaean 
rocks,  mainly  granite,  with  Mesozoic  formations  resting  against  its  eastern  base.  This  range  is  relatively  low,  and 
its  slopes  gentle,  except  where  cut  through  by  deep  canons.  The  Sangre  de  Cristo  range,  on  the  other  hand,  which 
is  a  southern  continuation,  also  en  cclielon^  of  the  Mosquito  or  Park  range,  is  a  lofty  imposing  chain,  whose  rugged 
outlines  suggest  a  very  different  composition.  It  has  not  been  examined  by  the  writer,  but  presumably  consists  of 
the  same  Palaeozoic  rocks  that  are  found  in  the  Mosquito  range,  resting  on  an  Archaean  base  and  traversed  by 
Secondary  eruptive  rocks,  of  which  the  so-called  Sangre  de  Cristo  granite,  outlined  on  the  Hayden  map,  is  very 
possibly  a  variety.  The  Wet  Mountain  valley  at  its  widest  point  comprises  a  distance  of  over  20  miles  from  east  to 
west  between  the  crests  of  these  bounding  ridges.  The  valley,  bottom  lies  near  the  west  side  of  this  depression,  its 
Quaternary  covering  resting  either, on  the  Archaean,  or  on  the  eruptive  rocks  which  have  broken  through  it. 

The  principal  mines  have  been  developed  in  the  neighborhood  of  the  towns  of  Silver  Cliff  and  Eosita,  and  an 
area  of  10  miles  east  and  west  and  6  miles  north  and  south  Includes  the  greater  portion  of  these.  In  this  area  the 
underlying  Archaean  is  broken  through  and  covered  by  Secondary  eruptive  rocks,  among  which  diabase  is  the  only 
type  which  has  as  yet  been  definitely  determined.  To  these  eruptions  have  succeeded  flows  of  andesite  and 
rhyolite,  which  outcrop  at  Rosita  and  Silver  Clift*. 

The  town  of  Rosita  is  situated  near  the  eastern  end  of  the  district,  in  the  midst  of  a  group  of  steep  hills  with 
smooth  rounded  slopes,  which  project  out  into  the  valley  from  the  Wet  Mountain  range.  The  town  of  Silver  Cliff, 
about  six  miles  west  of  Rosita,  is  situated  on  the  open  plain  near  a  mesa-like  lidge,  on  whose  cliff  face,  from 
which  the  town  derives  its  name,  are  found  the  silver  deposits  of  the  Racine  Boy  mine.  The  rock  of  which  this 
cliff  is  formed  is  a  light  pinkish-colored  rhyolite,  showing  the  characteristic  finely  laminated  or  fluidal  structure. 
In  the  town  itself,  and  along  the  eastern  edge  of  the  cliff,  are  outcrops  of  a  dark  i>itchstone,  probably  a  hyaline 
variety  of  tho  rhyolite.  Outcrops  of  granite  are  found  on  the  plains  between  Silver  Cliff  and  in  the  hills  around 
Rosita,  rendering  it  probable  that  the  rhyolite  rests  directly  on  the  underlying  Archaean.  A  number  of  isolated 
hills  rise  out  of  these  plains,  the  most  prominent  of  which  is  Round  mountain,  on  which  is  situated  the  Plata 
Verde  mine,  and  about  two  miles  to  the  northward  are  the  Blue  mountains,  in  which  is  situated  the  Bull-Domingo 
mine.  The  bottom  of  the  valley,  through  which  runs  Grape  creek,  lies  still  to  the  west  of  Silver  Cliff,  and  has  a 
considerable  extent  of  arable  land. 

Ore  DEPOSITS. — The  ore  deposits  of  this  region  are  in  many  cases  rather  exceptional  in  character,  and  have 
^iven  rise  to  considerable  speculation  as  to  their  origin.  As  yet,  however,  no  systematic  or  exhaustive  study  has 
been  made  of  them  on  which  to  found  a  definite  and  satisfactory  classification.  Most  prominent  and  remarkable  are 
the  Bassick  and  the  Bull-Domingo,  each  situated  near  the  northern  limits  of  the  eruptive  rocks,  the  former  a  short 
distance  north  of  Rosita,  the  latter  7  miles  westward,  correspondingly  situated  with  regard  to  Silver  Cliff.  The 
characteristic  feature  common  to  these  two  mines  is  that  the  ore  is  found  in  large  bodies  without  any  definite 
boundary,  forming  a  coating  on  irregularly-rounded  fragments  of  the  country  rock.  A  favorite  method  of  accounting 
for  this  mode  of  occurrence  has  been  that  the  ore  cavities  are  old  craters  or  solfataric  openings,  in  which  the 
fragments  of  country  rock  have  been  tossed  about  and  rounded  by  attrition  and  coated  by  a  deposition  from  metallic 
vapors  and  solutions.  While  the  known  facts  with  regard  to  these  deposits  are  insufiicient  to  afford  a  positive 
theory  with  regard  to  their  origin,  the  evidence  is  decidedly  against  this  somewhat  startling  hypothesis.  The 
country  rock  of  the  Bull-Domingo  mine  is  a  hornblendic  gneiss,  and  therefore  probably  belongs  to  the 
Archaean.  The  ore,  which  is  mainly  an  argentiferous  galena,  forms  a  regular  semi-crystalline  coating  from  one- 
eighth  to  one-quarter  of  an  inch  in  thickness  around  the  bowlders  and  pebbles  of  country  rock,  and  fills  the  irregular 
interstices  between  them.  These  pebbles  are  not  in  direct  contact  one  with  the  other,  but  are  separated  by  the 
metallic  coating  belonging  to  each  individual  pebble.    The  galena  is  frequently  covered  by  a  second  botryoidal 
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coating,  probably  of  a  siliceous  nature.  The  deposit  is  from  40  to  60  feet  wide,  and  strikes  in  a  northwesterly 
direction.  No  fresh  specimens  of  the  country  rock  of  the  Bassick  mine  were  obtained,  and  its  exact  nature  is  not 
therefore  known.  It  is  said  to  be  the  same  on  both  sides  of  the  dex)osit,  and  to  be  an  eruptive  rock.  In  this  case  it 
is  probable  that  it  is  a  breccia,  and  the  ore  is  a  replacement  of  the  matrix.  According  to  Mr.  L.  R.  Grabill,  (a)  the 
dex>osit  is  an  irregitlar  opening,  nearly  efliptical,  in  horizontal  sections  from  20  to  100  feet  in  width,  and  standing 
generally  vertical  to  the  depth  of  present  developments,  t.  e.,  about  800  feet.  The  fragments  of  country  rock 
which  fill  this  opening  vary  in  size  from  one  and  a  half  feet  in  diameter  to  the  smallest  dimensions.  They  are  rarely, 
if  ever,  in  actual  contact  with  each  other,  while  the  metallic  shells  which  surround  them  are  tangent.  The  size  of 
the  fragments,  as  well  as  the  quantity  of  ore  or  metallic  mineral  pi*esent,  decreases  from  the  center  outward,  without 
any  definite  limit  having  yet  been  determined.  In  the  shell  or  metallic  coating  which  surrounds  these  fragments 
Mr.  Grabill  distinguishes  a  series  of  concentric  layers,  the  innermost  and  thinnest  consisting  of  a  mixture  of  sulphides 
of  lead,  antimony,  and  zinc,  carrying  about  60  ounces  of  silver  and  from  1  ounce  to  3  ounces  of  gold  to  the  ton. 
This  layer  is  always  present.  A  second  coating,  not  always  found,  is  lighter  in  color,  and  contains  more  lead,  silver, 
and  gold.  The  third  shell  is  mainly  sphalerite  or  zincblende,  reaching  a  maximum  thickness  of  5  centimeters, 
which  carries  from  60  to  100  ounces  of  silver,  and  from  15  to  50  ounces  of  gold  to  the  ton,  with  considerable  iron,  and 
some  copper.  This  constitutes  the  principal  pay -ore  of  the  mine.  The  fourth  coating,  when  present,  is  formed 
of  chalcopyrite,  but  is  much  more  irregular  than  the  previous  ones,  and  carries  as  high  as  from  50  to  100  ounces 
of  gold  and  silver.  Outside  of  these  a  fifth  thin  coating  of  pyrite  crystals  is  occasionally  found.  All  the  layers 
have  a  more  or  less  crystalline  structure.  The  remaining  interstices  between  the  pebbles  are  filled  with  kaolin. 
Another  singular  fact  connected  with  the  deposit  is  the  occurrence  of  small  fragments  of  charcoal  in  caWties  between 
the  bowlders  toward  the  outer  edges  of  the  ore  body,  and  most  commonly  near  the  water-level.  These  are  sometimes 
partially  mineralized,  and  at  others  are  perfectly  unaltered  and  retain  the  woody  structure.  The  greatest  depth  at 
which  they  have  been  found  is  765  feet  from  the  surface.  The  other  minerals  found  in  the  mine  are  calamine, 
smithsonite,  jamesonite,  tetrahedrite,  free  gold,  and  tellurides  of  silver  and  gold  in  minute  quantities. 

Another  type  of  deposit  in  the  region  fills  more  or  less  vertical  fissures  traversing  the  eruptive  rocks  which  form 
the  hill  country-  around  Hosita.  The  principal  of  these  is  the  Humboldt-Pocahontas  vein,  running  northwest  and 
southeast,  a  short  distance  north  of  the  town.  The  exact  character  of  the  country  rock  is  not  definitely  known. 
This  ore  carries  chalcopyrite  and  fahlerz,  with  a  little  siderite,  in  a  gangue  of  barite. 

The  Bacine  Boy  mine,  near  Silver  Cliff,  forms  a  third  distinctive  type,  and  seems  to  be  an  irregular  impregnation 
of  the  country  rock,  the  ore  in  general  showing  a  little  black  staining  of  some  manganese  mineral  as  its  only  visible 
metallic  constituent.  Thin  films  of  chloride  of  silver  are  sometimes  distinguishable.  This  is  a  free-milling  ore  of 
comparatively  low  grade,  but  valuable  on  account  of  its  great  mass.  Plata  Verde  mine  has  not  been  worked  since 
its  mill  was  finished,  and  no  data  are  available  in  regard  to  the  character  of  its  deposit,  which  is,  however,  in  rhyolitic 
rock.  The  ore  is  chloride  of  silver,  with  some  sulphurets,  impregnating  the  country  rock.  The  Terrible  mine,  in  the 
Archaean,  is  about  12  miles  northeast  of  Silver  Cliff,  and  has  a  foot  wall  of  fine-graiued  iron-stained  gneiss.  The 
vein  strikes  N.  20^  W.,  and  dips  78^  NE.  Its  ore  consists  of  a  massive  cerussite,  sometimes  cementing  fragments 
of  wall  rock,  the  gangue  material  being  decomposed  country  rock.  The  Gem,  a  newly-opened  mine  some  12  miles 
north  of  this  district,  is  interesting  as  having  afforded  siiecimens  of  a  rich  nickel  ore.  On  Grape  creek,  in  the 
northern  portion  of  the  county,  a  considerable  body  of  titaniferous  magnetite  has  also  been  discovered.  Both  these 
las^named  deposits  are  probably  in  the  Archiean. 

Ore  deposits  have  also  been  developed  on  the  east  slope  of  the  Sangre  de  Gristo  range  about  7  miles  west  of 
Silver  CUfL  The  Verde  mine  has  a  vein  striking  N.  50^  W.,  and  dipping  60^  SW.,  said  to  be  in  granite.  Its  ore  is 
a  mixture  of  pyrite  and  chalcopyrite,  with  fahlerz. 

HUERFANO  COUNTY. 

Huerfano  county,  lying  south  of  Custer  and  Pueblo,  is  largely  a  plain  country,  and  only  its  eastern  end,  which 
includes  Huerfano  park,  a  southern  continuation  of  the  Wet  ^.lountain  valley,  extends  into  the  moontain  region. 
The  surface  of  the  plain  country,  as  well  as  the  bottom  lands  of  Huerfano  park,  which  was  a  bay  in  the  original 
Archsean  shore-line,  is  covered  by  Cretaceous  deposits ;  and  it  is  only  along  the  crests  of  the  bounding  ridges,  the 
Wet  mountain  and  the  Sangre  de  Cristo,  and  near  the  eruptive  mass  of  the  Spanish  peaks,  that  the  rocks  liable  to 
carry  metallic  minerals  are  exposed. 

The  schedule  reports  furnish  data  fi-om  only  a  single  mine,  the  Mountain  Monarch,  in  the  Third  Judicial 
district.  This  mine  is  situated  on  the  north  slope  of  the  West  Spanish  i>eaks,  about  10  miles  south  of  La  Veta.  Its 
deposit  is  said  to  be  a  fissure  vein  running  east  and  west,  with  a  shallow  dip  south,  and  is  from  3  to  6  feet  wide. 
The  ore  is  a  banded  vein  material,  consisting  of  galena,  pyrite,  chalcopyrite,  and  fahlerz.  The  country  rock  is  said 
to  be  granite,  and  the  gangue  material  porphyry.  No  specimens  of  cither  were  sent  in,  but  it  seems  probable  to  the 
writer  that  both  belong  to  the  crystalline  quartz-porphyries,  whose  mode  of  occurrence  has  been  already-  described, 
and  which  correspond  with  what  is  known  of  the  eruptive  mass  of  the  Spanish  peaks. 

a  Tnuis.  A.  I.  M.  E.,  Aognst,  186^. 
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THE  SAN  JUAN  REGION. 

Geology. — The  San  Jq3,n  mining  region,  which  embracers  San  Juan  coanty,  with  the  adjoining  counties  of 
Hinsdale,  Ouray,  La  Plata,  and  portions  of  Kio  Grande  and  Conejos  counties,  takes  its  name  from  the  San  Juan 
mountains,  a  lofty  and  irregular  mass,  which,  like  the  Elk  mountains,  have  a  general  northwest  trend,  but  are  of 
still  more  irregular  structure,  and  have  an  even  greater  predominance  of  eruptive  rocks.  Owing  to  the  prevalence 
of  the  latter,  which  constitute  the  mass  of  a  great  portion  of  the  mountain  region,  the  structure  of  the  sedimentary 
beds  is  necessarily  very  indistinct,  and  the  geological  data  which  are  obtainable  are  of  the  most  unsatisfactory 
nature.  The  eruptive  rocks  oc<;ur  in  great  masses,  sections  2,000  and  3,000  feet  tliick  being  Kl)own  in  the  different 
caiions,  their  most  characteristic  and  striking  feature  being  the  occurrence  of  immense  breccia  beds  over  wide 
areas  throughout  the  region.  The  entire  iiiass  of  these  rocks  has  been  classed  by  the  members  of  the  Haydeu 
survey  among  the  Tertiary  eruptives,  and  they  have  been  colored  on  the  map  as  either  trachytes  or  basalts^ 
While  basalts  undoubtedly  do  occur,  and  trachytes  may  be  found,  these  or  later  flows  cover  bodies  of  earlier 
,  eruptive  rocks,  and  it  seems  probable  to  the  writer  that  Itie  deposits  in  the  region  will  be  found  to  occur  mainly 
in  the  latter.  This  idea  is  supported  by  the  examination  of  the  specimens  of  the  country  rock  brought  in  by  censu& 
experts.  Although  these  specimens  were  mainly  in  a  condition  of  alteration  so  far  advanced — as  is  common  among 
eruptive  rocks  in  the  neighborhood  of  mines — that  their  original  condition  could  rarely  be  definitely  determineil, 
some  undoubted  poiphyries,  diorites,  and  diab<ases  occur  among  them,  and  the  others  can  be  referred,  with  moro 
or  le«s  probability,  to  varieties  of  one  of  these  types,  while  among  the  eighteen  specimens  which  were  examined 
microscopically  only  a  single  undoubted  Tertiary  rock  (basalt)  was  found.  This  occurs  as  the  foot  wall  of  the  Ohia 
Consolidated  mine,  in  Hinsdale  county.  In  some  of  the  valleys  erosion  has  exposed  granite  and  gneiss,  i>resumably  of 
Archa^n  age,  underlying  these  eruptives.  At  the  heail  of  the  Unconipahgre  river,  near  Ouray,  beds  of  Palaeozoic  and 
Lower  Mesozoic  age  are  found  resting  on  the  granite  and  sinking  to  the  northwest  under  the  Cretaceous  formations. 
The  latter  cover  the  western  portions  of  the  counties  of  Ouraj'  and  La  Plata,  which,  like  those  of  Gunnison  and 
Grand  counties,  belong  to  the  Colorado  plateau  region.  On  the  southern  slopes  of  the  San  Juan  mountains,  ii;  San 
Juan  county  and  the  northeastern  corner  of  La  Plata  county,  there  is  exposed  a  considerable  area  of  Paltepzoic  rocks, 
which  to  the  southwanl  pass  under  the  Cretaceous  formations  of  the  valley  of  the  San  Juan.  A  large  jwrtion  of 
these  are  of  undoubted  Carboniferous  age.  but  adjoining  the  valley  of  the  Animas,  on  the  east,  is  a  uiountaiuous 
region  chilled  the  Quartzite  peaks,  composed  of  rocks  whose  age  is  a  matter  of  considerable  uncertainty.  The- 
limestones  which  adjoin  the  quartzite  have  been  considered  by  Dr.  Eudlich  as  Devonian  mainly  on  the  evidence  of  a 
single  well-defined  fossiL  This  fossil  is,  however,  pronounced  by  Professor  R.  P.  Whitfield  to  be  a  Carboniferous  and  not 
a  Devonian  type.  The  quartzite  formations,  which  are  supposed  to  underlie  these,  are  called  on  the  map  Metamor])hiG- 
Palaeozoic,  the  rubric  of  this  formation,  however,  being  included  in  the  Archaean;  a  seeming  contradiction  of  terms, 
of  which  the  vmter  has  found  no  explanation.  It  is  probable  that  the  Palaeozoic  formations  thicken  to  the  southward,, 
as  they  are  known  to  do  to  the  westward;  and  since  the  Devonian  is  well  develoi)ed  in  Utah  and  Nevada,  and  fossils 
of  the  Waverly  type  have  recently  been  found  in  Lake  valley.  New  Mexico,  it  is  very  possible  that  this  formation 
may  be  represented  in  the  region,  but  it«  existence  cannot  yet  be  considered  as  determined. 

Obb  deposits. — The  most  striking  feature  in  the  mineral  development  of  the  San  Juan  region  is  the  immense 
quartz  veins  traversing  the  eruptive  rocks,  which  stand  nearly  vertical,  their  outcrops  i)rojecting  like  walls  from  the 
surface,  and  often  trac-eable  to  a  depth  of  several  thousand  feet  along  the  sides  of  the  deep  valleys  and  canons* 
According  to  Mr.  R.  C.  Hills,  these  veins  cross  both  the  older  eruptive  rocks  and  what  he  considers  as  the  overlying 
Tertiary  eruptives ;  but  it  is  only  in  rare  instances  that  the  latter  have  been  shown  to  inclose  valuable  ore  bodies,, 
these  being  found  generally  in  the  older  massive  or  brecciated  rocks,  whose  prevailing  color  is  some  shade  of  green. 
Veins  are  also  found  in  the  underlying  gneiss  and  granite;  and  in  the  western  portil^n,  especially  in  the  neighborhood 
of  Rico,  are  deposits  in  limestones  of  Carboniferous  age,  frequently  along  beddiugplanes  and  at  the  contact  with 
sheets  of  intrusive  igneous  rocks. 

The  deposits  of  the  region  are  mainly  argentiferous.  In  some,  however,  gold  is  the  chief  pay  mineral;  iu 
others  both  gold  and  silver  occur.  Free-milling  gold  ores  are,  as  a  rule,  comparatively  rare,  the  majority  of  the 
ores  containing  a  large  admixture  of  base  metals,  so  that  they  require  smelting.  The  prevailing  minerals  are 
argentiferous  galena,  gray  copper,  generally  argentiferous  or  freibergite,  and,  in  the  upper  part  of  the  deposits,, 
native  silver  and  pyrargyrite  or  ruby  silver.  Bismuth-silver  minerals  are  found  in  several  mines  in  considerable 
quantities.  Gold  is  apparently  derived  in  most  part  from  pyrite.  Barite  is  not  uncommon  as  a  gangue  material, 
and  fluorite  also  occurs,  although  more  rarely.  Compounds  of  antimony  and  tellurium  are  said  to  occur,  and  rarely 
molybdenite  and  some  nickel  minerals.  The  veins  are  said  to  have  a  banded  structure,  and  the  quartz  is  said  to 
be  crystalline.  It  must  be  noted,  however,  at  the  same  time,  that  in  many  cases  one  or  both  walls  are  not  well 
defined,  and  a  portion  at  least  of  the  vein  material  is  quite  frequently  decomposed  country  rock.  Of  the  age  of 
these  deposits,  in  the  uncertainty  which  exists  as  regards  the  true  character  of  the  various  country  rocks,  but  little 
can  be  definitely  said.  Mr.  Hills,  who  has  devoted  considerable  study  to  ore  deposits,  especially  those  tf  Ouray 
county,  divides  the  veins  into  three  systems,  which  he  regards  as  distinct  and  probably  of  different  age:  Firsts 
silver-bearing  veins,  standing  at  high  angles  (80^  to  90^)  and  thin  (6  inches  to  3  feet  wide),  with  no  gouge  m*" 
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selvage,  carryiDg  essentially  base-metal  ores.  Second,  gold-bearing  veins,  large  and  strong,  dip  about  d(K>,  gouge 
or  selvage  on  one  or  both  walls,  intersecting  the  former,  and  therefore  of  later  age.  His  third  class  differs  from  the 
first  only  in  being  wider  and  stronger  and  in  carrying  their  ore  in  persistent  bands  or  streaks.  Like  tliem,  tbey 
stand  at  a  high  angle,  and  sometimes  carry  bismuth  and  antimony  minerals.  These  veins  are  ess(*u tially  gold-  bearing, 
as  even  when  carrying  bale-metal  ores  they  contain  little  or  no  silver.  According  to  Mr.  T.  B.  Oomstock,  in  an  article 
on  the  geology  of  San  Jnan  county,  (a)  the  age  of  the  veins  of  the  district  is  probably  post- Tertiary,  and  in  their 
gradually  varying  strikes,  in  which  there  is  little  evidence  of  any  systematic  parallelism,  lie  finds  a  tendency  to 
radiate  out  from  certain  points  which  he  considers  centers  of  trachytic  eruption.  As,  however,  in  the  nomenclature 
and  classification  of  eruptive  rocks,  he  follows  a  system  adopted  by  Dr.  Bndlicb,  and  which  is  i>eculiar  to  that 
gentleman,  the  writer  is  at  a  loss  to  know  what  value  to  place  on  his  evidence,  lie  recognisses  a  primary  and 
secondary  system  of  vein^,  the  latter  of  which  cross  the  former,  and  makes  the  following  provisory  classificatlmi : 
First,  those  having  a  northwest  trend,  which  are  pre-eminently  gray  copper  (freiberglte)  lodes;  second,  those  with 
an  east  and  west  trend,  the  bismuth  series  of  lodes,  carrying  occasionally  nickel  and  molybdenum  minerals;  third, 
those  with  a  northeast  trend,  the  telluride  series,  with  antimony  and  sulphides  of  the  precious  metals.  From  the 
data  gathered  by  census  experts,  which  are  necessarily  very  incomplete,  it  appears  that  in  San  Juan  county  the 
northwest  trend  predominates;  in  the  Uncompahgre  district,  comprising  the  northern  portion  ot  Ban  Juan  and  the 
adjoining  portion  of  Ouray  county,  the  northeast  trend  predominates;  while  in  Ouray  county  these  two  directiiios 
are  about  equally  distributed,  the  east-and-west  trend  being  in  either  case  of  subordinate  imiiortance. 

SAN  JUAN  COUNTY. 

ft 

Sail  Juan  county  has  an  area  of  only  560  square  miles,  and  includes  the  drainage  area  ot  the  bead  of  the  Animas 
river.  Its  mines  are  principally  found  in  the  lofty  peaks  which  surround  the  picturesque  and  elevated  Imsin  of 
Baker's  park  and  its  tributary  valleys.  They  occur  mainly  in  the  older  eruptive  rocks,  which  here  afifmrently  rest 
directly  on  a  base  of  gneiss  and  crystalline  schists,  presumably  of  Archtean  age« 

From  Baker's  park  southward  the  Animas  flows  in  deep  cafions  cut  through  later  seflimeiitary  ror;ks,  wbicb 
on  the  east  consist  mainly  of  the  questionable  series  classed  as  Metamorphie- Palaeozoic,  and  on  the  west  of  lirm^stones 
of  Carboniferous  age.  Of  the  later  eruptive  rocks  which  cover  those  of  Secondary  age  it  i^n  only  lie  said  that,  in 
view  of  the  facts  developed  by  recent  more  exact  lithological  studies,  it  is  unfortunate  that  the  term  ^^  tnu^hyte^ 
should  have  been  so  universally  applied,  inasmuch  as  late  investigations  of  other  districts  where  this  rimk  was 
80]^x)eed  to  exist  in  large  masses  prove  the  normal  type  to  l>e  of  extremely  rare  occurrence. 

The  mines  reported  by  census  experts  belong  to  three  pnncifml  districts:  the  Animas  district,  aliout  iSaker^s 
park  and  Silverton ;  Eureka  district,  in  the  northeast  portion  of  the  county ;  and  the  Uncompahgre  distri^^t,  tm  the 
moontains  between  the  Uncompahgre  and  Animas  rivers,  which  appareoUy  takes  m  also  a  portion  of  Ouray  e/fuuiy. 
The  region  is  undoubtedly  one  of  exceptional  richness  ip  mineral  developments,  so  that  Mr.  (^cmistoek's  i$tsiUsmin$t 
that  one-sixth  of  the  area  of  the  county  is  taken  up  by  lode  claims  seems  scarcely  an  exaggeration.  The  subjoined 
table  gi^ea  a  bri^  summary  of  the  data  obtained  from  producing  mines  by  censos  experts : 
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Mine. 


LA8  ANIMAB  DIBTRICT— CGIlt'd. 

PhUadelphU 

Pride  of  the  West 

■UBKKA  DUTBICT. 

Adelphl 


BigGiaot 

Bonaoza  tmmel 


ColanibU 
Hastodon. 


SioaxCity 

Tom  Moore 

UNCOMPAHOBB  DI8TBICT. 

Alabama    


Alaska 

AnnteWood. 


Bonansa 


BoetOD. 


MaidoftheMiat. 


Mammoth  . 
Bed  Cload. 


Bed  Bogers. 
Saxon  


Ck»oiitry  rock  and  vein. 


NoHpccimen.    Called  "trachyte".    Vein:  strike,  NW.;  dip,  71<> 
.   SW.;  2|  feet  wide. 

Dark  green  compact  decomposed  rock,  in  part  breccia.  Undeter- 
minable.   Vein :  strike,  K  W. ;  wi<lth,  28  feet. 

Quartz-free  plaj^oclase  rock,  with  cirstalline  gronndmass, 
probably  dioriie.  Basic  silicate  changed  to  chlorite  and  calcite. 
Vein :  strike,  N£. ;  dip,  78°  S£. ;  width,  3  feet 

Whit©  qaartz-porphyry.  Vein:  strike,  N.  SO®  E. ;  dip.  45»  SE. ; 
width.  23  feet. 

Porphyrito,  with  blotite,  and  probably  hornblende,  and  a  little 
quartz.    Much  calcite  in  films. 

Dioritef    Vein:  strike,  NE. ;  dip,  8eo  SE 


Decomposed  greenish  rock  (dioritef).  Vein:  strike,  N.  i(P  E. ; 
dip,  TOO  s£. ;  width.  200  fei't. 

Greenish  d<»composed  rock  (dioritef).  Vein:  strike,  K.;  dip,78<' 
£. ;  width,  4  ieet. 

Greenish  decomposed  n>ck  (diorite).  Vein  nearly  vertical; 
strike,  KE. ;  width,  60  feet ;  pay  streaks,  9  inches  to  5  feet. 

Greenish  omptive  rock,  with  porphyritic  crystals  and  included 
fragments  of  red  quartzite.  vein :  strike,  NE. ;  dip,  l(fi  E. ; 
width.  25  feet 

Diorite  or  «1iabase  microscopicallv  similar  to  that  of  the  Adelphi. 
Vein:  strike,  HE.-,  dip.  8iP  6K.  -,  wiuth,  30  inches. 

Hanging  wall  (?)  plagioclase  hornblende  rook ;  diorite  (f ) ;  foot 
wall  (f)  much  altered  porphyritic  diabase;  groundmass,  crys- 
talline.   Vein :  strike,  K.  2ifi  to  30^  E. ;  dip.  8UO  E. ;  5  feet  wide. 

Greenish  fplsite-poiphyry  mnch  altered.  Vein:  strike,  N. 66^  E.; 
dip,  80°  SE. 

Light-colored  decomposed  porphyry.  Vein:  strike,  N.  20°  E. : 
dip,  70O  SE. :  width,  4  feet 

Plagioclase  rock .  with  both  hornblende  and  aoffite.  Porphyrite 
or  diabase  (f ).   Vein :  strike,  N.20o  K ;  dip.  650  E. 

Greenish  decomposed  porph>Ty ;  basic.  Vein :  strike,  N.  10^  E. ; 
dip,  720  SE. ;  width  on  surfaces  30  to  00  feet 

Too  mnch  altered  for  determination.    Vein :  dip,  75P  SE. ;  width, 
8  feet 

Greenish  country  rock;  decomposed  porphyry.  Vein:  strike.  K. 
60O  E. ;  dip,  80©  SE. ;  width,  4  feet. 

Green  decomiK>sed  porphyry.  Vein :  strike,  KE. ;  dip,  85^  SB. ; 
width,  30  to  40  feet 


Ore  and  gangne. 


Kreibergite ;  a  little  galena,  with  silver  and  some  gold,  in  quarts 
gangue.  * 

Massive  argentiferous  galena,  with  chalcopyrite  and  freibergite. 


Massive  frei1>ergite,  with  barite  and  some  chalcopyrite. 


Freibergite,  argentiferous  galena  and  pyrite,  with  quarts. 

Occurs  in  two  parallel  veins,  one  oarrying  galena,  the  other  frei- 
bergite and  barite. 

Freibergite,  with  some  galena  and  pyrite. 

Manslvt)  aiventiferous  galena,  with  layers  of  quarts  parallel  to 
the  cube  uces;  slncblende,  pyrite,  and  obidoopyrite  also  occur. 

Mainly  galena ;  some  gray  coppw. 
Argentiferous  galena  and  zlncblende ;  massive. 


Argentiferous    galena  and  freibergite.  with  some  pyrite   and 
chalcopyrite.    Gangue :  quartz  and  feldspar. 

j  Chiefly  fr«iberidte,  with  some  galena,  and  containing  bismuth -sil- 
ver in  considerable  quantity. 

(  Freibergite,  siephanite,  ruby  silver,  sulphide  of  bismuth  with 
{     ohaloopyrite. 


Freibergite  and  chalcopyrite  with  barite.    Galena  and  pyrite  alss 
found.    Quartz  gangue. 

Argentiferous  ealena  with  chalcopyrite  and  sinoblebde.   Gangue : 
quartz  and  altered  country-. 

Argentiferous  galena,  fireibergUe  and  zincblende.  with  chalco- 
pyrite and  pyrite.    Gangue :  quartz  and  altered  country. 

Freibergite.  stephanite,  ruby  silver,  native  silver,  sulphide  of  bis- 
muth, with  p^Tite  in  quartz  and  altered  country. 

Argentiferous  galena,  freibergite,  zincblende,  chalcopyrite,  and 
pyrite,  with  some  gold  in  quartz  and  altered  country. 

Freiliergite,  stephanite,  ruby  silver,  with  barite  and  quartz ;  a 
little  galena. 

Freibergite,  galena,  and  stephanite  (f),  with  some  chaloopyrite. 
Gangue:  quartz. 


OIJRAY  COUNTY. 

Ouray  county  iueludes  the  northern  and  western  slopes  of  the  San  Juan  mountains^  with  certain  outlying 
groups  belonging  geologically  to  the  same  mass,  and  the  plateau  country  extending  westward  from  thence  to  the 
Utah  line,  which  is  composed  mainly  of  nearly  horizontal  Mesozoic  beds. 

The  development  of  the  precious  metals  has  been  thus  far  confined,  as  might  be  expected,  to  the  eastern  and 
more  mountainous  portion  of  the  county.  In  the  neighborhood  of  Ouray,  which  is  near  the  northwest  limit  of  the 
eruptive  area  of  the  San  Juan  mountains,  erosion  has  exposed  the  underlying  PalsBozoic  formations  and  a  small 
area  of  what  is  presumably  Archfean.  The  de])osits  of  the  northern  portion  of  the  Uncompahgre  district  occur 
mostly  in  the  sedimentary  beds,  but  in  general  are  more  or  less  closely  connected  with  the  overlying  eruptive  rocks. 
The  veins  belong  more  geuerally  to  the  metamorphic  type,  although  there  seems  to  be*  no  marked  change  in  their 
mineral  constitution.  Mineral  Farm  seems  to  be  a  somewhat  exceptionally  rich  deposit  in  limestone.  In  SnefSes 
district  to  the  west  of  Ouray,  in  Upper  San  Miguel  district,  and  in  Iron  Springs  district  near  Ophir,  to  the  south,  the 
veins,  like  those  of  San  Juan  county,  are  in  eruptive  rocks,  and  stand  at  a  high  angle,  many  of  them,  especially  in 
the  latter  district,  carrying  considerable  gold.  In  the  neighborhood  of  Rico,  still  farther  south,  the  ores  occur  in 
sedimentary  rocks,  in  general  parallel  with  the  stratification  and  with  either  foot  or  hanging  wall  of  pori)hyry. 
They  are  essentially  silver-bearing,  and  have  a  clay  gangue  material  colored  by  hydrated  oxides  of  iron  and 
manganese. 


Mine. 


Country  rock  and  vein. 


Ore  and  gangue. 


UXCOMPAHORB  DISTRICT. 


r  I 

Begola Blue-gray  crystalline  limestone,  with  chert  segregations.  Quartz-  '  Argentiferous  galena,  chalcopyrite,  and  pyrite,  with  freibergite 

i      porphyry  is  said  to  (H'cur.  I      and  stibnite  (?).    Gangue :  quartz  and  buritc. 

Dexter j  Hanging  wall  gi-eenish  felsite-porphyr^*,  and  shale  below.    Foot  '  Massive  aigenUrerous  galena,  native  silver,  stephanite,  zinc^ 

wall^sbiile,  and  quartzite  b.'low.    Vein:  strike,  N.  20^  £.;  dip,  I      blende.    Chnlcop\ rite  and  pyrite  aii)  said  to  occur.    Gangue: 


Golden  Gate 
Grand  View 


30O  £.  with  country;  width,  18  inches. 


quartz  and  ultereii  country. 


White  quartzite.    Vein :  strike  K.  20°  W. ;  dip,  80°  W. ;  width,     Argentiferous   galena,  freibergite,  cbslcopvrite,  and  pyrite  in 
41  feet.  I      quartzite. 

Sandstone  and  conglomerate  overlaid  by  eruptive  rock,    Vcin^     P>-rite  and  chalcopyrite,  carrying  gold  and  silver,  impregnating 
strike,  N.  82®  W. ;  dip,  77°  S. ;  IH  inches  wide.  country  rock. 
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Mino. 


UVOOMPABOBB  DISTRICT— COnt'd 

Rirereide 


Union 


SXBFFLE8  DISTRICT. 


PotO«i 

TeiriblA 

U.  S.  Depoeitory.. 
Virginias 

Wbe«l  of  Fortune 


Conntry  rock  and  vein. 


Yankee  Boy 

PIOKRBR  DISTRICT. 

Grand  View 


Hope 

Kewman 

UFPBR  SAlf  MIOUBL  DISTRICT. 

Alta 

Ctnunarron 


Green  porphyritic  it>ok  calltsd  trachyte.  Vein :  strike,  K.  Sffi 
K  ;  dip,  780  S. ;  width,  4  feet. 

Gray  porphyritic  rock  called  trachyte.  Vein :  strike,  X.  4(K>  W. ; 
dip.  BOO  s. ;  width,  7  feet 

GreeniHh  felsttic  rock,  locally  called  trachyte.  Vein :  strike,  NE. ; 
dip,  65^  NW. 

Probably  altered  diabase.    Vein :  strike,  N.  80^  W. ;  dip,  85»  S  . . . 

UDdetennioable  brecciated  eruptive  rock,  liically  called  trachyte 
Vein:  strike,  N.  37°  W. ;  dip,  75o  SW. ;  width,  64  feet. 

No  specimen  ;  locally  called  trachyte.  Vein:  strilie,  N.  32o  W.; 
dip,  SUfi  SW. ;  width,  4  feet 

Porphyritic  rock  like  that  generally  called  trac-hyte  in  the  region. 
Vein :  strike,  N.  5©  W. ;  dip,  ftjo  \v. .,  width,  5  feet. 

No  specimen ;  locally  called  trachyte.  Vein :  strike,  y .  85©  W. ; 
dip,  850  s. 

Hanging  wall  decomposed  porphjrry  or  porphyrite ;  foot  wall  bine 
fine  grained  dolomite.  Deposit :  dip,  45<'  to  72©  N£. ,  2  to  14  feet 
thick. 

Hanging  wall 


Ore  and  gangne. 


anging  wall  porphyry  (f ).    Foo 
KE. ;  deposit,  1  to  8  feet  thick. 


Foot  wall  limestone.    Vein:  dip,25<> 


Gold  King . . 
IT.  W.  H.,  Jr. 


Palmyra 

Pandora  A  Oriental 

Smnggler 

gommit 

IROV  SPRDIO  DISTRICT. 

Montesnma 

VeCtie 

Verada 

Osceola 

Parson 

Pike 

Valley  View 

What  Cheer 


Haneing  wall  dark  argillaceons  shale.    Foot  wall  porphyry  or 
porphyrite.    Vein :  dip,  BP  KW.,  6  feet  thick. 

Undeterminable ;  called  trachyte.    Dike  of  altered  porphyry(?). 
Vein  :  strike,  N.  75°  W. ;  dip,  70o  K. 

Decomposed    rock,   probably   porphyrite   or   diabase.      Vein: 
strike,  K.  2r2P  B. ;  dip,  75^  8E. ;  width,  3  feet 

Undeterminable.    Porphyry  (?)    Vein  :  strike,  N.  229  E. ;  dip,  759 
SB. ;  width,  3  feet 

Greenish  brecciated  undeterminable  emptiTe  rock  called  trachyte. 
Vein:  strike, N.  ItP  W. ;  dip,  82®  W. ;  width,  12  feet 

Looally  called  trachyte.     Decomposed  porphyry.     Vein :  strike, 
N.  3i^  W. .  dip.  9S9}iE. ;  width,  4  feet 

Greenish  nndeterminable  rock,  looally  called  trachyte.    Vein: 
strike,  N.  r^  R :  dip,  60O  S. ;  width,  10  feet 

Greenish  andetermlnable  breccia,  locally  called  trachyte.    Vein : 
strike,  N.  180  W. ;  dip,  6So  W. ;  width,  10  feet 

Undeterminable  emptive  rock  locally  called  trachyte.    Vein: 
strike,  SE. ;  dip,  76o  NW. ;  width,  4  feet 

Crystalline  qnarta-porphyxy.    Vein :  strike,  E.  and  W. ;  dip,  55P 
S. :  width,  4)  feet 

White  *'Kiliceona  Hmestone".  (Porphyry?)  Vein:  strike,  KW.; 
dip.<t&oNE.;  width,  44  feet 

Called  trachyte.    No  specimen.    Vein  vertical ;  strike,  NE 


Argentiferous  galena,  with  pyrite  and  u  little  iVeibergite. 

Argentiferous  galena,  chalcopyrite,  and  pyrite,  and  some  ste* 
phanite. 

Freibergito,  stephanite,  nnd  argt^ntiferons  galena,  in  white  quarts 
and  decomposed  country. 

Mn'icly  argentiferous  galcnn.    Gangnu:  quarts  and  altered  coun* 
try. 

Argentiferous   galena,  zincbleude,  and   freibcrgite,  with  some 
pyiite. 

Argentiferous  galena  and  freibergite.    Gangne:  quarts  and  al> 
tered  country'  rock. 

Stepbanite  and  freibergite.    Gangne:  quartz  and  porphyry. 

Argentiferous  galena  and  zincbleude,  with  barite  and  chalcopy* 
rite.    Gaugue:  quartz  and  altered  country. 

OxidtMi  of  manganese,  carrying  ttilver.  probably  as  chloride  or 
sulphide. 

Hydrated  iron  and  manganese  oxides,  carrying  silver. 

Iron-stained  clayey  mass,  carrying  silver,  earbonate  of  lead,  and 
other  minerals. 


Argentiferous  galena  and  freibergite,  with  barite  and  quarts. 
Several  parallel  veins. 

Argentiferous  galena,  frtibergite,  chalcopyrite  and  pyrite,  with 
some  fVee  gold.  Gangne :  lightcolore<l  felsitic  rock,  banded 
parallfl  with  walls. 

Gold-bearing  quartz  in  altered  country  rock. 


Biotlte-porphyrite.    Vein :  strike,  N.  88°  W. ;  dip,  70®  N. ;  width. 
4  feet 

Fine-grained  very  crystalline  quarts-porphyry.     Vein:  strike,  B. 
and  W. :  dip,  60  N. ;  width,  5  feet 

Syenite  or  diorite  (f)  with  a  little  quarts.      Vein :  strike,  N.  \S9 
E. ;  dip,  750  W. ;  width,  4  feet 

Called  traohjrte.    No  specimen.  Vein,  vertical ;  strike,  NE. ;  dip, 
90O;  width,  8  feet 

(^arts-porphvry,  like  Lincoln  porphyry.  Vein,  vertical ;  strike, 
N.  40O  B. ;  width,  4  feet 


<)uariz  impregnated  with  foilena,  zincblende,  chalcopyrite,  and 
pyrite,  carrying  gold  and  silver.  Gangne:  quartz  and  aJtered 
country  rock. 

Argentiferous  galena,  with  barite  and  stibnite.  Gangne :  quarts 
and  altered  oountry. 

Auriferous  quartz,  with  pyrite  and  chalcopyrite. 

Native  silver,  stephanite,  argentiferous  galena,  and  aincblende. 
Gangne :  quartz  and  alter^  country. 

Argentiferous  galena,  cemssite,  with  stephanite  and  freibergite. 
(sfangne :  quartz  and  altered  conntry. 

Galena,  cemssite,  with  some  chalcopyrite,  in  quartz  and  altered 
country  rock. 

Galena,  pyrite,  and  auriferous  iron-stained  quarts. 

Galena,  freibergite,  cbaloopyrite.  and  pyrite.  Gangne:  quarts 
and  porphyry. 

Iron-stained  auriferous  quartz.  Gangne:  quartz  and  altered 
country. 

Argentiferous  galena,  zincbleude,  pyrite,  and  barite.  Gangne: 
qnariz  and  altered  conntry. 

Argentiferous  galena  and  pyrite,  with  a  little  gold,  in  gangueof 
dolomite  and  quarts. 

Argentiferous  galena  and  cemssite. 

Argentiferous  galena  and  freibergite,  with  chalcopyrite.  pyrite* 
and  zincblende.    Gangue :  quartz  and  altered  country. 


LA  PLATA  COUNTY. 

La  Plata  eounty  lies  to  the  sonth  of  Oaray  and  San  Juan  counties,  and  is  largely  a  mesa  country  formed  of 
approximately  borizontal  Mesozoic  beds,  protruding  through  which  are  the  eruptive  masses  of  the  La  Plata 
mountains  and  the  Sierra  el  Late.  The  coal  horizons  underlie  a  large  portion  of  the  county,  as  well  as  a  portion  of 
western  Ouray,  and  developments  have  been  made  in  the  more  thickly  settled  portions.  .   , 

In  the  census  year  its  mines  were  mostly  in  the  condition  of  prospects.  A  schedule  was  obtained  from  only 
one  producing  mine,  the  Comstock,  in  the  California  district,  on  the  west  side  of  the  La  Plata  river,  and  2^  miles 
north  of  Parrott  City.  Its  ore  deposit  occurs  in  a  dike  of  felsite- porphyry  included  in  a  reddish  sandstone  or  quartzite, 
lithologically  resembling  those  of  the  Upper  Carboniferous  of  Park  county.  The  deposit  strikes  north  and  south 
with  the  formation,  dipping  65^  to  the  eastward,  and  is  apparently  an  impregnation  or  alteration  of  the  country 
rock  for  about  6  feet  in  width  near  the  iianging  wall  of  the  dike.  Its  ore  is  auriferous  pyrite  in  a  quartz  gangue, 
with  scattered  spots  of  galena  and  gray  copper.  Specimens  have  been  brought  in  from  an  extremely  interesting 
deposit  of  copi>er  glance  in  a  coarse  conglomerate  resembling  lithologically  those  which  occur  in  the  lower  portion 
of  the  Triassic  formation  found  to  the  west  of  Buraugo.  A  similar  deposit  is  said  to  occur  in  the  valley  of  the  Kio 
Dolores,  in  the  immediate  neighborhood  of  a  mass  of  eruptive  rock  which  traverses  the  sedimentary  conglomerat 
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HINSDALE  COUNTY. 

Hinsdale  county  lies  to  the  east  of  Ouray  and  San  Juan  counties,  its  area  being  mainly  covered  by  eruptive 
iiicks,  with  some  exposures  of  underlying  Archaean  in  the  valleys  tributary  to  the  Lake  fork  of  Gunnison  river. 
Its  mines  occur  mostly  between  Lake  City  and  the  civst  of  the  range  which  divides  this  county  from  San  Juan. 
In  manner  of  occurrence  of  country  rock  and  minerals  they  resemble  those  of  the  latter.  Exceptionally,  the  country 
i-ock  of  the  Ohio  Consolidated  mine,  on  Henson  creek,  15  niiles  west  of  Lake  City,  is  a  fresh  feldspar-basalt^ 
<»ontainiiig  olivine,  which  is  largely  altered  to  seriMMitine. 


Mine.  Cnunti  y  rock  and  vein.  01*0  and  gan;pic. 

(iAI.KNA   DlbTim-r. 

Calitbinia Pon«h>Tit«  (?)    Han^ciug  vrnll  reseniblen  decomptiM'd  IHaitc-por-     A  igm  tile  rout*  galenn.  ireibergite,  zincblcnde.  chalcopyrite,  with 

puyiy.    Vein:  strike  JJ^.  57®  E. :  dip.  5r>o  Xw. :  banded  utruc-         ealeile  uud  rho<loebr«»i»itf  <?)  in  (pinrtz  Kanguc 
ture,*4  feet  wide. 

Oc« ail  Wiivt*  Grav  eruptive,  called  ti-acbyti*.     Vein:  strike  XK.:  <lip.  KO'   S. ;     Argentiferous    galena    and    freibergite;    little    native    copper. 

width.  4  feci.  Gangut>:  (|uartz  and  altered  country. 

■Ohio  Consolidated 1  Fool  wall  fresh  feldHparbanall,  with  olivine  alt«*red  to  twipcn-     Freiber;;it4' and  rlinleopyrite.    (ranj<;ue:  quartz  and  altered  conn- 

tine;    liuugin;;  wnll    much    altrred   baHie   mek,   poHsiblv  the        trv. 
same.     Vein  :  strike  N.  rfi  W. :  dip,  73°  W. :  ^  f<'et  wido.* 

I'ulKii'tto Gray  diubuHC-porphyrite.  with  tendency  to  amysdHhiidal  Htnic-     Cbtilcopyiite.  atephanite,  and   ruby  silver,   with  acme  gold  in 

tun*.    Vein :  strike  N.  '2o°  E. ;  dip,  7;<°  S. :  4  f»N  t  wide.  qiiikrlz  {!au;:uo. 

^.Silver  ford  ExtenKion No  MjM'cinieu  :  locally  callcil  porphyry.    Vein  :  sti  ike  X.  10^  w. ;     Freiliergite,  with  native  silver  and  galena,  I'.halcopyrite  and  sine- 
dip,  K5<^  E.    No  foot  wall  found.   '  blende.    Gangue :  quartz,  with  a  little  altered  country. 

Tluv  A-  Uto Decomposed  undeterminable  rock,  locallv  calU'd  Irachvte.    Vein:     Freibergite,  galena,  and  chalcopyrite :  quartz  gnnsrue. 

stiike  NE. :  dip.  74°  (?). 

LAKE  DWTttlCT. 

l»«lle  of  the  West Deconipose<1  light-colored  orthoclaee  rock,  with  little  quartz  :  lo-  |  Ai-gentiforoua    galena,    freibergite,  zincblende,  and   auriferooa 

cally  called  trachyte.      Vein:  strike  N.55o  E. ;   dip.  02°  S.:         chalcopyrite;  quartz  gangue. 
width.  18  inches. 

PA  UK  DlftTRlCT. 

Inez No  specimen:  called  diorite.    Vein  vertical:  strike  N.  34^^  E..   ..  Stephanite  and  galena,   with  pyrite  and  chalcopyrite;  qoArts 

gangne. 


SAGUACHE  COUNTY. 

Saguache  county  comprises  the  head  of  San  Luis  valley,  with  the  slopes  of  the  Sangre  de  Cristo  range,  which 
fa<»e  it  on  the  northeast,  and  the  (^ochetopa  hills  on  the  northwest,  a  volcanic  mass,  reaching  from  the  southern 
end  of  the  Sawatch  range  to  the  San  Juan  mountains. 

No  working  mines  of  the  precious  metals  are  rejwrted  for  the  census  year.  On  the  western  slope  of  the  Sangre 
de  Cristo,  not  far  from  Ha>  den's  pass,  occurs  a  rich  deposit  of  red  hematite  iron  ore  in  limestone  (Carboniferous  t), 
which  i«  wH)rkcd  by  tlie  Colorado  Coal  and  Iron  Company,  and  to  which  a  branch  road  has  been  extended  from 
the  Denver  and  liio  Grande  railroad  above  Poncho  Springs.  Iron  ore  is  also  said  to  occur  on  the  west  slopes  of  the 
Codietopa  hills,  in  the  valley  of  one  of  the  creeks  tribntnry  to  the  Gunnison  river. 

inO  GRANDE  COUNTY. 

Hio  Grande  county  comprises  the  very  uppermost  portion  of  the  valley  of  the  Rio  Grande  and  the  eastern  end 
of  thi'  San  »Iunn  mountains,  which  is  made  up  almost  entirely  of  eruptive  rocks,  said  to  belong  to  the  Tertiary 
volcjinics. 

Tjittl<»  Annie  mine,  in  the  Summit  mining  district,  is  the  most  important  producing  mine.  It  is  siUi^ted  about 
28  miles  to  the  southward  of  Del  Norte,  at  the  head  of  Alamosa  creek.  It  is  an  exceptionally  rich  ddpisit  of  free 
gold  in  quartz  45  feet  in  width  at  the  surface.  The  quartz  is  a  peculiarly  cellular  rock,  and  the  cavities  are 
supposed  to  be  those  left  by  the  leaching  out  of  feld8]>ar  crystals.  The  country  rock  is  probably  an  older  porphyry. 
This  could  not  be  determined  for  want  of  a  specimen;  but  it  has  been  suggested,  with  considerable  appearance 
of  probability,  that  the  so-called  vein  is  an  altered  porphyry  dike  impregnated  with  mineral. 

■ 

GEOLOGK^AL  SKETCH  OF  WYOMING. 

The  territory  of  Wyoming  lies  to  the  north  of  Colorado,  having  a  corresi)onding  area  as  measured  by  degrees 
of  latitude  and  longitude,  but  set  oft*2o  of  longitude  to  the  westward. 

Although  directly  in  the  line  of  the  main  Rocky  Mountain  uplift,  the  larger  portion  of  its  area  is  a  plain  or  mesa 
counny.  The  Colorado  range  extends  a  short  distance  north  of  the  boundary' of  that  state,  but  with  a  very  much 
diminished  elevati(m.  In  the  northwestern  comer  of  the  territory  is  a  considerable  mountain  area,  occupied 
l)rincii)ally  by  the  Wind  River,  Shoshone,  and  Big  Horn  ranges,  which  are  connected  with  the  northern  continuation 
of  the  Colorado  range  by  low  east  and  west  ridges,  the  Sweetwater  and  the  Seminole  mountains.  In  the  extreme 
northeastern   portion  of  the  territory   a  portion  of  the    Bhick   Hills  uplift  is  included   within  its  boundaries. 
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With  these  exceptions  its  area  consists  of  broad  grassy  valleys  or  Tertiary  mesas,  which  either  form  arid  deserts 
or  are  covered  with  a  somewhat  scanty  growth  of  nutritions  grasses.  But  few  large  streams  are  fonnd  in  the 
territory,  although  within  its  area  are  some  of  the  sources  of  the  three  great  river  syslems  of  the  country,  viz,  the 
Green  or  Colorado  river,  which  flows  southward  through  its  center;  the  Snake  Fork  of  the  Columbia,  which  takes 
its  rise  in  the  northwestern  portions ;  and  the  Platte,  Cheyenne,  Powder,  and  Wind  rivers,  important  tributaries  to 
the  great  Missouri  River  system.  With  the  exception,  therefore,  of  narrow  strips  of  alluvial  soil  in  the  bottom  lands 
of  these  streams  and  their  tributaries,  it  is  of  little  value  for  agricultural  purposes.  On  the  other  hand,  the  immense 
stretch  of  grassy  plains  available  for  grazing  constitutes  its  great  wealth. 

Our  geographical  and  geological  knowledge  of  the  territory  is  mainly  obtained  from  the  reports  of  the 
Exploration  of  the  Fortieth  Parallel,  whose  field  of  labor  covers  a  narrow  strip  along  its  southern  border,  and  from 
detached  notes  on  the  same  field  made  by  the  Hayden  survey.  The  last  season's  field-work  of  this  survey  (in  1878) 
covered  a  considerable  portion  of  the  western  and  northern  areas  of  the  territory,  but  its  results  are  not  yet 
printed.,  (a) 

General  geology. — It  is  doubtful  whether  any  portion  of  this  territory  emerged  from  the  suri'ace  of  the  oecan 
during  the  Palseozoic  and  Mesozoic  eras.  At  the  most,  land  areas,  if  they  existed,  were  confined  to  the  northwestern 
portion,  consisting  of  what  now  constitutes  the  Wind  Kiver  range,  and  possibly  portions  of  the  adjoining  mountain 
areas.  The  mountains  of  Colorado  find  their  continuation  in  a  system  of  submerged  reefs  and  small  f^lands, 
stretching.in  a  direction  a  little  east  of  north  to  the  Black  hills  of  Dakota,  and  branching  oflp  in  a  northwesterly  and 
westerly  direction  to  connect  with  the  Wind  River  range.  In  this  area  sedimentation,  fed  by  material  derived  from 
the  land  areas  of  Colorado  on  the  south,  of  Utah  and  Idaho  on  the  west,  and  of  Montana  and  the  Black  hills  of 
Dakota  on  the  north  and  east,  went  on  without  any  important  interruption  until  the  close  of  the  Cretaceous.  As 
already  noted  in  Colorado,  there  was  a  probable  continental  elevation  toward  the  close  of  this  period,  resulting 
in  the  partial  inclosure  of  the  basin  which  forms  the  central  portion  of  the  territory,  so  that  its  waters  became 
gradually  fresher,  and  were  finally  shut  off  from  all  communication  with  the  ocean.  The  conditions  of  this  period 
were  particularly  favorable  for  the  formation  of  coal,  and  the  ui)per  portion  of  the  Cretaceous,  wherever  it  outcroi>s 
throughout  the  territory,  has  been  found  to  yield  an  abundance  of  this  valuable  mineral.  After  the  great 
dynamic  movement  at  the  close  of  the  Cretaceous  large  areas  were  still  beneath  the  surface  of  fresh-water  Tertiary 
seas,  in  which  deposition  went  on  with  great  activity.  It  is  as  yet  too  early  to  outline  definitely  the  areas  of  these 
different  seas,  but  it  is  known  that  within  the  Tertiary  system  there  exist  important  developments  of  beds  of  the 
Eocene,  Miocene,  and  Pliocene  periods.  The  wealth  of  fossil  remains  of  animals,  fishes,  and  plants  which  have 
l)een  exhumed  from  these  beds  has  already  given  them  a  world-wide  renown  among  students  of  the  evolution  of  life 
on  the  globe. 

The  surface  changes  during  the  Quaternary  have  been  comparatively  small  as  compared  with  those  of  the 
mountain  regions  adjoining;  and  yet  enormous  masses  of  the  beds  deposited  in  the  Tertiary  era  have  been  swept 
away.  In  the  Wind  River  mountains  a  local  system  of  glaciers  existed  relatively  greater  even  than  those  of 
Colorado,  living  relics  of  which  are  said  still  to  exist  in  the  higher  i)art^  of  the  mountains.  Of  eruptive  rocks  there 
seems  to  be  a  singularly  small  development  in  this  great  area.  As  far  as  known,  they  are  mainly  confined  ^to  the 
Yellowstone  park,  in  the  extreme  northwestern  i)ortioii  ol*  the  territory,  whose  geysers,  generally  considered  as 
intimately  connected  with  recent  volcanic  action,  eclipse  the  hitherto  unrivaled  springs  of  the  volcanic  island  of 
Iceland.  In  the  midst  of  the  Tertiary  plains  of  the  great  Green  lliver  basin  is  found  a  small  flow  of  leucitelava,  the 
only  occurrence  of  this  mineral,  which  is  characteristic  of  the  lavas  of  Vesuvius,  hitherto  discovered  on  the  American 
continent.  It  is  not  to  be  wondered  at  that  we  have  but  little  information  about  earlier  eruptive  rocks,  since  so 
much  of  the  area  of  the  country  is  covered  by  sediments  deposited  since  their  eru])tion  and  the  Archsean  areas  in 
which  they  ^ight  be  found  are  as  yet  comparatively  unstudied. 

Gold  and  silvp:r. — As  might  be  inferred  from  the  above  brief  sketch  of  its  geological  structure,  Wyoming 
can  scarcely  rival  its  northern  and  southern  neighbors  as  a  producer  of  the  precious  metals.  Its  actual  resources 
have  as  yet,  however,  been  scarcely  developed,  partly  because  the  bioad  plain  areas  offer  little  inducement  to  the 
prospector,  and  partly  because  he  hjvs  hitherto  been  debarred  from  the  northern  mountain  areas  by  the  Indian  tribes 
to  whose  reservation  they  belonged.  The  only  discoveries  of  ores  of  these  metals  which  are  known  to  the  writer  are 
confined  to  the  Medicine  Bow  range,  a  northern  offshoot  of  the  Colorado  range,  to  the  south  of  the  Laramie  plaius ; 
to  the  Sweetwater  and  Seminole  mountains,  a  group  of  hills  running  east  and  west  from  the  northern  end  of  the 
Laramie  hills  to  the  Wind  River  mountains;  and  to  the  mining  districts  near  South  Pass,  at  the  southeastern  end  of 
the  Win<l  River  mountains.     From  the  latter  reg»on  alone  were  returns  obtained  b^'  the  census  experts. 

The  Areha^an  nucleus  of  the  Wind  River  mountains  consists  mainly  of  granite,  on  whose  northeastern  flanks 
rest  the  Palasozoic  and  Mesozoic  formations;  while  on  the  southwest  the  Tertiary  beds  of  the  Green  River  basin 
come  directly  in  contact  with  it.  At  the  southeastern  extremity  of  the  range  the  granites  give  way  to  a  series  of 
schistose  rocks,  prevailingly  gneiss  and  mica-schist,  ^whose  area  extends  out  for  some  distance  beyond  the  actual 


a  The  writer  has  been  favored  with  a  glance  at  the  topographical  and  geological  maps  of  this  leport.  from  which  part  of  the  data 
herein  contained  are  derived. 
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mountain  uplift.  In  the  foot-hills  of  the  range,  near  the  Soath  pass,  are  the  California,  Miner's  Delight,  and  Shoshone 
districts,  the  former  near  Atlantic  City,  and  the  latter  near  South  Pass  City.  Mines  were  first  discovered  here  in 
the  fall  of  1867,  and  the  regioii  was  the  scene  of  considerable  excitement  in  the  following  year.  Wild-cat  speculation, 
danger  from  the  Indians,  and  other  causes  have  combined  to  prevent  its  proper  development;  so  that,  althongh  the 
mines  are  now  almost  deserted,  it  would  seem  that  their  abandonment  has  not  been  necessarily  due  to  want  of 
good  ores.  From  the  data  obtained,  they  seem  to  be  mainly  free-milling  gold  ores,  occurring  either  in  quartz  veins  or 
as  impregnations  of  the  country  rock,  which  is  mainly  gneiss  of  both  micaceous  and  homblendic  varieties.  It 
is  difficult  to  form  a  clear  idea  of  the  exiict  geological  relations  of  the  deposits,  but  they  would  seem  to  be  in  some 
respects  analogous  to  those  of  the  Black  hills.  Galena  and  copper  ores  are  also  said  to  have  been  found  in  the 
vicinity,  but  their  exact  location  is  not  given. 

Copper  ores  have  recently  been  developed  near  the  Platte  river  to  the  northwest  of  Fort  Laramie.  From 
the  boundary  of  Colorado  northward  to  the  Platte  river  extends  a  broad  flat  ridge,  known  as  the  Laramie  hills, 
whose  surface  is  made  up  of  Archsoau  rocks,  from  which  the  Palaeozoic  and  Mesozoic  beds,  which  origiually  covered 
it,  have  been  remove<l  by  erosion.  From  Laramie  peak,  the  northern  extremity  of  this  ridge,  which  itself  was 
possibly  an  island  in  the  Cambrian  ocean,  an  irregular  reef  Of  Archsean  rocks  extended  in  a  direction  a  little 
north  of  east  toward  the  Black  hills.  Portions  of  this  reef,  which  in  Tertiary  times  projected  above  the  water, 
now  f(A*m  an  irregular  group  of  hills,  known  as  the  Rawhide  buttes.  At  the  southern  base  of  these  hills,  in  the 
sedimentary  rocks  which  rest  against  the  ArchsBan,  occur  the  deposits  of  copper  above  mentioned.  The  ore  consists 
of  carbonates,  oxides,  and  silicates  of  copper,  contmning  no  silver,  and,  thus  far,  not  sufficient  sulphur  to  make  a 
matte.  To  what  geological  horizon  the  country  rock  inclosing  these  ores  belongs  is  not  known,  nor  the  character 
of  the  deposits ;  but  it  seems  probable  that  they  are  rather  impregnations  of  a  certain  bed  than  a  vein  crossing  the 
stratification.  ^  . 

Coal  and  ibon. — ^The  actual  development  of  coal  in  Wyoming  is  already  very  considerable,  and  its  possibilities 
are  immense.  With  the  exception  of  the  mountain  ridges,  the  entire  area  of  the  territory  may  be  said  to  be  underlaid 
by  the  coal  formation.  Over  a  very  great  portion  of  this  area,  it  is  true,  this  formation  is  so  deeply  buried  beneath 
Tertiary  deposits  that  it  is  practically  unavailable.  On  the  other  hand,  the  coal  formations  are  by  no  means 
absolutely  horizontal  over  all  the  plain  country,  but  have  been  brought  to  the  surface  by  various  geological  movements, 
so  that  the  actually  known  extent  of  its  outcrops  is  very  great.  The  two  largest  basins  are  those  of  the  Laramie 
plains  and  of  the  Green  Biver  basin.  In  the  former  coal  is  worked  extensively  at  Carbon,  on  the  Union  Pacific  railroad ; 
in  the  latter,  coal  beds  have  been  opened  at  Black  Buttes  and  Point  of  Bocks,  on  the  east,  and  at  Bock  Springs, 
on  the  west  of  a  synclinal  basin  lying  east  of  Green  river,  while  the  outcrops  of  a  second  basin  to  the  west  of 
Green  river  have  been  found  extending  all  along  the  western  borders  of  the  territory  and  beyond  the  line  in  Utah 
from  near  the  head  of  Bear  river,  following  the  valley  of  that  stream  and  of  the  south  fork  of  Snake  river  as  far  as 
the  junction  of  the  latter  with  Henry's  fork,  a  distamse,  in  round  numbers,  of  175  miles.  Outcrops  have  also  been 
found  extending  around  the  northwestern  point  of  Wind  Biver  range,  at  the  head  of  Gros  Ventre  and  Wind  rivers, 
and  at  various  points  among  the  bays  of  the  Big  Horn  mountains  and  the  Black  hills  of  Dakota.  They  have  also 
been  found  not  far  from  the  copper  mines  to  the  north  of  Laramie  peak.  The  only  actual  working  mines,  however, 
are  those  along  the  line  of  the  Union  Pacific  railroad,  which  are  either  owned  by  or  are  indirectly  under  the  control 
of  that  corporation.  Iron  ore  has  been  discovered  in  immense  masses  in  the  Laramie  hills  at  the  head  of  Horse 
creek.  This  ore  is  magnetic.  The  specimens  as  yet  tested  have  proved  to  contain  too  large  a  percentage  of  titanium 
to  be  of  marketable  value,  but  it  is  by  no  means  certain  that  a  more  careful  investigation  may  not  discover  beds 
comparatively  free  from  this  injurious  constituent.  A  valuable  deposit  of  remarkably  pure  red  hematite  also  exists 
in  the  Carboniferous  strata  resting  against  Bawlings  peak.  The  ore  was  used  for  some  time  as  a  mineral  paint,  but 
the  mine  has  of  late  years  for  some  unknown  reason  been  abandoned.  Petroleum  is  found  in  the  rocks  of  the 
Cretiiceous  formation  at  many  points,  and  oil  of  excellent  quality  for  lubricating  pnri)oses  has  been  obtained  in  small 
quantities;  but  the  practical  value  of  this  formation  as  an  oil  producer  has  not  yet  been  thoroughly  tested.  At 
.  various  points  in  the  Tertiary  plains  are  beds  of  dried-up  lakes  containing  valuable  deposits  of  alkaline  salts.  These 
are  specially  frequent  to  the  north,  of  the  Union  Pacific  railroad,  between  the  Platte  and  Green  rivers,  and  in 
one  case  a  deposit  of  solid  sulphate  of  soda  15  feet  in  thickness  has  been  proved.  Their  actual  development  is 
awaiting  the  advent  of  some  enterprising  manufacturing  chemist. 
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SWEETWATER  COUNTY. 


Mine. 


CAUFOBXIA  DMTBICT. 


American 

Backeye  Stale. 


Cariboa. 


Maocheater. 


Mary  SUen ,. 

Victoria 

JCHnCBS'  DBUOHT  DISTRICT. 

Hartley 

Miners' DeUsht 

Siilney  Johnston 

Yellow  Jacket 


Country  rock  and  vein. 


Fine-grained  gneisv.    Vein :  strike.  KE. ;  dip,  S. ;  2  to  8  feet  wide 

Homblende-eneiss.    Vein :  strike,  £.  and  W.  -,  dip.  N.;  width 
irregular,  8  inches  to  12  feet. 

Archflsan  schists.    Vein :  strike^  KE. ;  dip,  X. ;  width  irregular, 
8  inches  to  5  feet. 

Amphibolite  and  fnieiss.    Vein :  strike,  NW. ;  dip,  45^  S. ;  width 
irregular,  4  to  16  feet. 

**  Black  gTanit«  " ;  no  specinieon ;  probably  gneiss.    Vein :  strike, 
KS.  i  dip,  W ;  ayerage  1  foot  thick.    Irregular  on  hanging  wall. 

Gneiss.    Vein:  strike,  NS.;  dip  SB.;  lto4feetwide 


sHoaeoxB  distbict. 
Cariao 


Compact  dark  gneiss.    Vein :  strike,  SW. ;  dip,  S. ;  0  inches  to  2 
feet  in  width. 

Fine-emined  gneiss.    Vein :  strike,  K£. ;  dip,  S. ;  1  to  6  feet  in 
width. 

Gneiss  and  schists.    Vein :  strike,  NE. ;  dip,  S. ;  width,  6  inches 
to  5  feet  in  width. 

Gneiss  and  schists.    Vein :  strike,  N  W. ;  dip,  S. ;  1  to  4  feet  in 
width. 


Apparently  Arohaean  gneiss.    Vein :  strike,  KW. ;  dip,  S. ;  2  to 
8  feet  wide. 


Ore  and  gangu*. 


Free  gold  in  quarta. 
Do. 

Gold>bearing  qoarta. 

Do. 
Free  gold. 

Do. 

Free  gold  in  quarts  and  decomposed  ooontry. 
Free  gold,  with  little  sUver  in  quarts. 
Free  gold  in  quarts. 
Do. 


Do. 


GEOLOGICAL  SKETCH  OF  THE  BLACK  HILLS  OF  DAKOTA,  (a) 

The  Black  hills  of  Dakota  coustitute  a  woocle<l  island  risiDg  from  2,000  to  3,000  feet  above  the  treeless  plains 
of  Dakota,  quite  isolated  from  the  main  chain  of  the  Rocky  mountains,  whose  foothills  lie  100  miles  further  to  the 
west.  Their  uplift  forms  an  oval  some  120  miles  in  length  by  50  in  extreme  width,  its  longer  axis  having  a  direction 
a  little  to  the  west  of  north.  Tbe  surrounding  plain  or  mesa  country  is  covered  by  praetically  horizontal  beds  of 
Cretaceous  and  overlying  Tertiary  formations. 

Their  geological  structure  is  that  of  a  singularly  regular  quaquaversal  having  a  central  nucleus  of  Archaean 
schists,  on  which  rest  beds  of  the  Palsdozoic  and  Mesozoic  formations  dipping  away  from  it  in  every  direction, 
the  outcrops  of  the  latter  forming  a  series  of  fringing  reefs,  or  so-called  hog-back  ridges,  which  completely  encircle 
the  island.  The  area  in  which  the  Archseau  rocks  are  exposed  occupies  the  eastern  and  higher  portion  of  the  hills, 
and  also  forms  an  oval  some  56  miles  in  length  and  24  in  extreme  width,  its  longer  axis  running  north  and  south. 
The  northwestern  portion  of  the  hills  is  covered  by  nearly  horizontal  beds  of  the  Palteozoic  formation,  patches  of 
which  are  still  left  in  the  Archsdan  area,  while  the  steeper  dips  of  the  quaquaversal  are  found  as  a  rule  only  near 
the  foot-hills. 

The  Archs&an  rocks  of  the  Black  hills  are  divided  by  Mr.  Newton  into  two  series,  an  older  and  a  newer 
Archaean,  the  former,  in  general,  occupying  the  southwestern  portion  of  the  oval  ar^  above  mentioned,  and  the 
latter  (the  newer  Archaean)  the  northeastern  portion.  The  latter  he  considers  to  closely  resemble  the  Huronian 
of  the  east,  and  it  is  certainly  unlike  any  Archaean  formation  yet  studied  in  the  Bocky  mountains,  except  that 
of  the  Bed  Creek  area  in  Wyoming,  (b)  which  was  also  considered  as  corresponding  to  the  eastern  Huronian, 
and  resembles  it  lithologically.  The  older  Archaean  is  also  somewhat  different  from  that  of  Colorado,  in  that  it 
contains  but  little  gneiss.  The  granite  which  occurs  in  it,  however,  would  not  seem  to  form  so  much  of  a 
distinctive  character  from  this  Archaean  as  was  thought  by  Mr.  Newton,  since  it  is  apparently  an  exaggerated  form 
of  the  pegmatite,  which  is  largely  developed  in  Colorado  in  secondary  veins  and  irregular  masses  traversing  the 
gneiss  and  schists.  This  older  Archaean  consists,  according  to  Mr.  Newton,  of  quartzose,  garuetiferous,  and 
ferruginous  mica-schist-s,  chloritic  schists,  amphibolite^^,  and  subordinate  gneiss,  with  interlaminated  veins  of  quartz 
ciirrying  gold.  In  these  occur  large  masses  of  granite  of  lenticular  shape,  conforming  in  general  with  the 
stratification  of  the  schists,  and  made  up  of  very  large  individuals  of  quartz,  feldspar,  and  mica,  cryst^illine  in 
structure,  but  not  always  in  complete  crystals.  Tourmaline  crystals  are  quite  common  in  the  granite.  This 
granite  Mr.  Newton  regards,  from  the  fact  that  it  sometimes  incloses  fragments  of  schist  and  has  polished  contact 
surface>(,  as  distinctly  of  an  eruptive  origin,  but  as  erupted  in  pre  Cambrian  times.  The  rocks  of  the  newer  Archaean 
are,  according  to  him,  not  essentially  different  in  mineralogical  composition,  but  are  characterized  by  a  much  finer 
texture.  They  consist  of  micaceous  claj'  slates,  siliceous  slates,  hydro-mica  schists,  and  qnartzite.  Quarizite  forms 
an  important  constituent,  often  carries  a  certain  amount  of  mica,  and  occurs  m  powerful  beds  from  50  to  200 
and  sometimes  500  feet  thick.    The  mica-schists  are  often  garuetiferous,  and  contain  also  staurotide  crystals. 


a  The  data  for  this  nketcb,  additional  to  that  gathered  by  ceDsnn  experts,  were  obtained  from  A  Report  an  the  Geology  and  Retonrom 
0/lhe  Black  BUU  of  Dakota^  by  Henry  Newton  and  Walter  P.  Jenney,  observations  made  in  1875  and  published  in  1880,  and  from  a  paper 
by  W.  B.  Deverenx  on  "  The  occmrronoe  of  gold  in  the  Poiodam  formation**  ^  Trans.  A.  I.  IL  £.,  February,  1882. 

h  Geologieal  EiphroHon  of  tho  ForiUih  FaralMf  to].  II,  Descriptive  Geology,  page  S69. 
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Gneiss  also  occurs,  but  rarely.  To  these  should  be  added,  from  data  furnished  by  the  census  specimens,  a  series 
of  very  line  phyllites  and  some  actinolite  schists.  Interlaminated  lens-shaped  bodies  of  quartz  are  also  noted 
in  this  series  by  Mr.  Newton,  and  are  by  him  supposed  to  be  auriferous.  Mr.  Jenney  considers  these  quartz  bodies 
as  differing  in  the  two  series,  though  the  reasons  for  this  difference  are  not  apparent.  Both  are  parallel  with  that 
bedding,  and  neither  traverses  it;  both  carry  gold,  but  those  in  the  older  series  he  considers  interlaminated  fissure 
veins  and  continuous,  and  those  in  the  newer  series  as  segregated  veins  and  not  continuous.  The  enormous  quartz 
bodies  which  have  yielded  the  principal  gold  product  of  this  region  belong  to  the  latter  class. 

Overlying  uuconformably  these  Archrean  schists  is  a  thickness,  in  round  numbers,  of  2,600  feet  of  Palseozoic 
and  Mesozoic  beds,  which,  according  to  Mr.  Newton,  are  entirely  conformable  within  themselves.  These  consist 
first  of  a  thickness  of  250  feet  of  calcareous  sandstones  and  quartzites,  having  a  conglomerate  with  calcareous 
cement  at  or  near  the  base  and  local  developments  of  glauconite  grains  in  the  upper  part.  In  these  are  found 
well-recognized  fossils  of  the  Potsdam  formation,  which  is  classed  by  Mr.  Newton  as  Silurian,  but  which  it  is  now 
more  common  to  group  under  the  Cambrian  epoch.  Above  the  Potsdam  sandstones  are  pinkish  and  gray  limestones, 
passing  up  by  a  gradual  transition  into  red  and  variegated  sandstones,  in  the  former  of  which  are  found  well-recognized 
Carboniferous  types.  Over  these  are  the  red  Triassic  sandstone  beds,  succeeded  by  variegated  clays  and  marls,  with 
a  little  limestone  of  Jurassic  age  and  coarse  yellow  sandstone,  with  clays  and  shales  of  the  Cretaceous  formation. 
The  thicknesses  given  by  Mr.  Newton  are  690  feet  for  the  Carboniferous  group  and  1,440  feet  for  the  entire 
Mesozoic  system.  The  striking  features  in  this  series  of  deposits  are  the  apparent  absence  of  representatives  of 
the  formations  included  between  the  Cambrian  and  Carboniferous  and  the  relative  thinness  of  the  entire  series  as 
compaied  with  sections  found  in  other  parts  of  the  country.  The  latter  fact  is  less  surprising  when  it  is  considered 
that  the  tendency  of  the  Rocky  Mountain  deposits  has  been  observed  to  be  a  thinning  out  toward  the  east,  and 
that  the  Black  hills  were  an  Island  at  least  100  miles  east  of  the  Archaean  shore-line.  Whether  the  apparent  gap 
in  the  series  signifies  that  there  was  actually  a  cessation  of  deposition  during  Silurian  and  Devonian  times,  or 
whether  representatives  of  these  formations  exist  but  have  not  yet  been  detected,  is  a  question  that  can  only 
be  definitely  determined  by  far  more  detailed  studies  than  have  yet  been  made.         , 

The  geology  of  the  Black  hills  is  of  singular  interest,  not  only  to  the  general  but  to  the  economic  geologist, 
and  the  facts  already  obtained  show  that  its  history  has  been  a  remarkably  varied  one.  According  to  Mr.  Newton, 
there  is  evidence  that  the  newer  Archaean  is  unconformable  to  the  older;  in  other  words,  that  dynamic  movements 
took  place,  and  land  existed  here  which  was  acted  on  by  erosion  before  the  close  of  the  Archaean.  The  conglomerate 
at  the  base  of  the* Potsdam  bears  unmistakable  evidence  of  having  been  a  beach  or  shore  formation,  and  shows, 
that  new  land  appeared  at  the  close  of  the  Archaean,  while  the  comparatively  horizontal  position  of  the  Potsdam 
and  Carboniferous  beds  in  elevated  portions  of  the  hills  seems  to  indicate  a  gradual  subsidence  during  the  Cambrian, 
whi(jh,if  the  Devonian  be  really  wanting,  must  have  been  followed  by  a  sufficient  elevation  to  prevent  the  sediments 
of  that  i>eriod  covering  its  area.  This  elevation,  however,  must  have  been  of  such  a  gradual  character  that  the 
formations  were  not  disturbed,  inasmuch  as  the  Carboniferous  beds  were  deposited  with  perfect  conformity  on  the 
Cambrian.  At  the  close  of  the  Cretaceous  the  area  of  the  hills  was  again  lifted  above  the  sea  and  a  second 
conglomerate  deposited  round  its  shores.  Erosion  during  this  time  removed  a  large  portion  of  the  Mesozoic  and 
Palaeozoic  beds  to  form  the  surrounding  Tertiaries;  and  that  elevation  has  gone  on  since  Tertiary  times  seems  to 
be  proved  by  the  evidence  of  conglomerate  beds  more  recent  than  the  Tertiary,  which  exist,  according  to  Mr.  Jenney, 
300  feet  above  the  present  stream  beds,  and  are  made  up  of  bowlders  of  the  Archaean  and  other  rocks  from  the 
interior  of  the  hills.  These  gravels  or  conglomerates  Mr.  Jenney  regards  as  quite  distinct  from  those  of  the  present 
stream-beds,  and  as  probably  dating  back  to  the  close  of  the  Glacial  epoch.  There  are  thus  four  different  ages  of 
gravel  formations,  all  of  which,  except  possibly  the  third,  have  been  proved  to  be  gold-bearing: 

First.  The  Potsdam  conglomerate. 

Second.  That  at  the  close  of  the  Tertiary. 

Third.  That  at  the  close  of  the  Gla<5ial  period. 

Fourth.  The  recent. 

Of  eruptive  or  igneous  rocks,  of  which  there  are  abundant  outbursts,  especially  in  the  northern  portion  of  the 
hills,  where  the  richest  mineral  deposits  have^  hitherto  been  found,  Mr.  Newton  recognizes  only  those  of  Tertiary 
age.  It  seems  probable,  however,  that  had  not  his  untimely  death  cut  short  his  observations  a  further  study  might 
have  led  him  to  modify  this  opinion.  Mr.  Caswell,  to  whom  the  specimens  of  eruptive  rock  were  submitted  for 
microscopical  examination,  says  himself  that  in  several  cases  he  would  have  classed  the  rocks  as  quartz  or  feldspar- 
porphyries  had  not  their  geological  relations,  as  described  to  him,  forbidden  it.  Among  the  census  specimens  are 
some  which  undoubtedly  belong  to  these  types.  They  are  the  rocks  which  are  described  by  Mr.  Devereux  as 
breaking  in  dikes  through  the  Potsdam  conglomerate  and  spreading  out  over  its  surface  in  the  neighborhood  of 
Lead  City.  Moreover,  the  structural  relations  of  the  eruptive  masses  which  form  many  of  the  prominent  peaks, 
and  which,  according  to  Mr.  Newton,  have  uplifted  the  surrounding  sedimentary  beds,  belong  rather  to  the  t^rpe  of 
earlier  intrusive  eruptives,  analogous  to  the  laccolitic  bodies,  than  to  the  Tertiary  volcanics,  which  as  a  rule  have 
flowed  out  on  the  surface  without  exercising  any  considerable  disturbing  influence  on  the  sedimentary  beds  through 
which  they  have  passed. 
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To  the  ecoDomic  geologist  the  most  intei'estiiig  fact  in  the  geology  of  this  region  is  the  definite  date  given  to 
the  formation  of  the  gold  deposits.  The  Potsdam  conglomerate  is  in  places  an  actual  placer  deposit  formed  on  the 
beach  of  the  Cambrian  ocean  from  the  dSbris  of  veins  at  present  worked  in  the  Archsean.  The  gold  of  the  Black 
hills  is  therefore  distinctly  of  Archaean  age.  Mr.  Devereux  also  recognizes  a  probable  secondary  deposition,  which 
he  considers  as  probably  resulting  from  chemical  solution  of  gold  contained  in  the  Potsdam  conglomerate  and 
redeposited  in  the  underlying  schists.  He  also  seems  to  consider  the  dei>osition  of  certain  silver-bearing  ores  in  the 
neighborhood  of  Bald  mountain,  a  region  traversed  by  bodies  of  i)orphyry  in  the  forms  of  dikes  and  sheets,  which 
occur  in  the  quartzite  adjoining  these  bodies,  as  dependent  on  the  eniption  of  the  porphyry.  If  the  section  which 
he  gives  of  the  region  in  the  neighborhood  of  Deadwood  gulch  bo  correct,  the  porphyry  must  be  of  subsequent 
date  to  the  erosion  of  the  Cretaceous  and  Palaeozoic  rocks,  and  therefore  probjibly  post-Cretaceous. 

Ore  deposits. — The  most  characteristic  or(»s  of  the  Black  hills  are  auriferous  pyrites,  now  almost  completely 
oxidized,  impregnating  lenticular  masses  of  quartz,  and  portions  of  the  adjoining  schist  in  the  newer  Archa&an  of 
Kewton.  Owing  to  the  decomposed  condition  of  the  rock  and  its  freedom  from 'injurious  metallic  combinations 
these  ores  are  so  exceptionally  easy  of  amalgamation  in  the  stamp-mill  that  they  yield  a  profitable  return,  even 
when  carrying  only  from  $4  to  $0  per  ton  in  gold.  These  deposits  have  been  mainly  developed  in  the  extreme 
northern  portion  of  the  Archaian  area  at  the  head  of  the  Whitewood  gulch,  in  the  vicinity  of  Lead,  Central,  and 
Deadwood  cities.  The  country  rock  here  consists  of  fine-grained  mica-schist«,  argillites,  or  phyllites,  with  numerous 
interlaminated  lenticular  bodies  of  quartz  parallel  with  the  stratification,  which  has  a  prevailing  northwesterly 
strike  and  a  dip  of  from  50^  to  75o  to  the  northeast.  The  ore  belts  are  from  40  to  200,  300,  and  even  500  feet 
in  width,  and  consist  of  impregnations  of  these  quartz  masses  and  portions  of  the  adjoining  country  rock  with 
iron  oxide,  resulting  from  the  decomposition  of  pyrites  carrying  fine  gold.  In  these  belts  are  barren  streaks  or 
"horses''  of  country  rock  and  dikes  or  bodies  of  what  is  locally  called  porphyry.  It  is  evident  that  these  deposits 
have  none  of  the  characteristics  of  a  true  fissure  vein,  though  they  are  none  the  less  valuable  on  that  account.  It 
is  probable  also  that  the  individual  ore  bodies,  or  lenses,  aro  of  limited  extent  both  horizontally  and  vertically,  or, 
as  Mr.  Jenney  says,  not  continuous.  This  fact  is  not  necessarily  derogatory  to  the  deposits  its  a  whole,  since,  while 
one  lens  may  pinch  out,  another  may  be  found  contiguous,  though  not  exactly  in  the  same  plane.  Moreover,  in 
spite  of  the  popular  delusion  in  favor  of  fissure  veins  extending  to  the  center  of  the  earth,  all  known  fact«  go  to 
prove  that  all  ore  bodies  are  limited  in  extent,  the  diflference  between  one  and  another  being  merely  in  the  extent 
of  the  limit.  Horizontally  the  limit  is  easily  traced,  although  in  depth  it  is  sometimes  beyond  the  present  reach 
of  practical  mine  development. 

Another  important  source  of  gold  is  the  cement  or  Pot«dam  conglomerate,  which,  though  its  ore  is  milled  in  the 
same  manner  as  the  vein  material,  is  in  fact  an  ancient  placer  deposit.  It  is  only  of  local  extent,  is  of  varying 
thickness,  and  is  made  up  of  rounded  and  angular  fragments  of  quartz,  hematite,  and  Archaean  schists,  often 
with  ferruginous  cement,  and,  according  to  Mr.  Devereux,  carries  free  gold,  distributed  in  an  exactly  analogous 
manner  to  that  found  in  modern  placers.  In  many  cases  the  cement  deposit  is  worked  as  a  horizontal  vein,  while  a 
vertical  vein  is  described  as  occurring  immediately  beneath  it.  Whether  Mr.  Devereux  would  consider  all  these 
verti(;al  veins  as  instances  of  later  deposition  is  not  known  to  the  writer. 

In  mines  reported  from  the  Bald  Mountain  district,  at  the  head  of  the  Whitewood  gulch,  the  reports  show  a 
difterent  class  of  dep;)sits,  which  consist  of  chlorides  of  silver  and  iron  oxide,  carrying  gold,  impregnating  thequartzite 
strata  to  a  thickness  of  several  feet.  These  are  probably  the  deposits  which  Mr.  Devereux  considers  as  a  later 
formation,  and  connected  with  the  porphyry  outbreaks.  No  specimens  of  porphyry  were  returned  by  experts,  but 
the  district  is  apparently  in  the  neighborhooil  of  Terry's  peak,  the  rock  of  which  Mr.  Caswell  reports  as  a  granitic 
rhyolite,  with  a  completely  ci:yst^lline  groundmass,  closely  resembling  granite-  or  felsite-porphyry. 

In  the  Bear  Butte  district,  10  or  12  miles  to  the  east  of  Deadwood,  irregular  deposits  of  argentiferous  galena 
and  cerussite,  with  oxides  of  iron  carrying  both  gold  and  silver,  occur  in  limestones  and  quartzites,  sometimes 
parallel  to  the  stratification,  and  again  ciossing  it.  Gold  is  also  obtained  from  a  conglomerate  or  breccia  largely 
made  up  of  fragmentij  of  what  is  api)are.ntly  felsite  porphyry.  The  geological  relations  of  this  class  of  deposits 
are  not  clear. 

In  Pennington  county,  in  the  central  portion  of  the  hills,  free-milling  gold  ore  is  found  in  Archaean  rocks  in  the 
Bockford,  Cross,  and  Newton  Forks  districts;  and  to  judge  from  the  specimens  of  country  rock  sent  in  they  occur 
apparently  in  the  same  Archaean  formation  as  that  of  the  Whitewood  district,  although,  aex*x)rding  to  Mr.  Newton's  map, 
a  portion  at  least  of  these  mines  would  be  included  in  the  older  series.  It  is  to  be  noted,  however,  that  the  geological 
outlines  of  the  map  are  confessedly  imperfect,  owing  to  the  fact  that  Mr.  Newton's  material  had  to  be  worked  up 
by  another  hand  than  his  own.  In  the  Cross  district  the  ore-bo<ly  seems  to  be  the  impregnation  of  a  mass  of 
actinolitebiotite  schist,  instead  of  quartz,  included  within  the  mica-schist  country  rock.  It  is  to  be  noted,  however, 
that  in  these  districts,  while,  according  to  the  census  schedules,  the  formation  strikes  nearly  north  and  south,  its 
dip  in  the  Bockford  and  Cross  districts  is  to  the  eastward,  and  in  the  Newton  Forks  district  to  the  west. 

In  Custer  county,  still  farther  south,  are  the  Cole  and  Custer  districts,  in  which  the  same  lenticular  masses  of 
quartz,  carrying  free  gold,  occur  in  mica-schists.  Both  these  districts  are  included  in  Newton's  older  ArchaeaH  area. 
The  specimens  of  country  rock  sent  in  are  micaceous  schists,  carrying  considerable  quartz,  and  somet^ 
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gametiferous,  while  the  ore-bodies,  in  addition  to  the  quartz,  are  sometimes  amphibole-schists,  and  in  one  case 
consist  entirely  of  fibrous  tremolite.  Associated  with  the  gold  is  frequently  a  little  silver.  The  prevailing  strike 
is  here  also  nearly  north  and  south,  and  the  dip  to  the  westward. 

Three  miles  to  the  northwest  of  Custer  City  is  a  mica  mine,  in  one  of  the  bodies  of  granite  described 
by  Mr.  Newton.  In  its  general  character  it  resembles  the  pegmatites  of  Colorado,  but  the  size  of  the  individual 
constituents  is  actually  gigantic,  and  the  association  of  minerals  is  somewhat  remarkable.  The  data  are  not 
sufficient  to  determine  the  exact  geological  relations  of  the  rocks.  The  iWot  wall  of  mica-schist  strikes  north  and 
south,  and  dijis  40^  to  the  westward.  Above  this  a  thickness  of  four  feet  is  worked  for  mica,  which  occurs  in  large 
sheets  over  a  foot  in  diameter,  usually  nearly  perpendicular  to  the  foot  wall.  Specimens  from  the  zone  next  above 
the  mica  show  albite  (var.  clevelandite),  labradorite,  beryl  in  crystals  2  to  3  inches  in  diameter,  and  a  lithia-mica 
in  small  leaves.  Above  this  is  pure  milky  quartz  of  great  thickness,  said  to  extend  to  the  top  of  the  hill,  over 
100  feet  above  the  vein.  Whether  these  deposits  prove  of  ecouomic  value  or  not,  a  visit  to  it  would  evidently  be 
fruitful  in  interesting  results  to  the  mineralogist. 

Placer  deposits. — The  placer  deposits  of  the  Black  hills  are  apparently  of  great  extent  and  richness;  but, 
except  those  immediately  adjoining  the  beds  of  the  jiresent  streams,  which  are  largely  worked  out,  they  have  as  yet 
proved  of  little  practical  value,  owing  to  the  difficulty  of  piocuring  a  sufficient  supply  of  water.  As  already  stated, 
Mr.  Jenney  makes  four  different  ages  of  gravel  deposits.  The  earliest,  or  Potsdam  conglomerate,  is  worked  as  a 
deep  mine,  and  its  ore  is  regularly  crushed  in  the  stamp-mills.  Of  the  pre-Tertiary  conglomerate  no  data  are 
available  as  to  its  contents  in  gold.  It  occurs,  according  to  Jenney,  under  the  Miocene  beds  at  the  mouths  of 
Spring  and  Rapid  creeks,  forming  a  bed  6  feet  in  thickness,  made  up  ot  bowlders  of  granite,  trachyte,  slate, 
quartzite,  and  quartz.  Mr.  Jenney  says  the  glacial  deposit  which  occurs  sometimes  300  feet  above  the  present  bed 
of  the  creek  has  been  proved  to  be  rich  by  actual  test,  but  cannot  be  worked,  owing  to  the  want  of  a  sufficient 
head  of  water.  The  recent  deposits  of  the  present  canons,  according  to  data  furnished  by  the  census,  have  been 
worked  principally  in  the  Archaean  area,  and  have  an  average  depth  of  from  4  to  30  feet.  Mr.  Devereux  gives  some 
interesting  facts  concerning  the  placer  deposits  of  Deadwood  and  its  tributary  gulches.  According  to  him,  these 
are  formed  in  part  from  the  disintegration  of  the  Potsdam  conglomerate  bed  and  in  part  from  the  actual  wearing 
away  of  the  quartz  deposits  in  the  Archaean,  which  accounts  fbr  their  exceeding  richness;  the  placers  of 
Black  Tail  gulch  were  entirely  derived  from  the  disintegration  of  the  cement,  as  the  Archsean,  at  the  head  of  the 
gulch,  has  not  been  exposed  to  erosion  in  recent  times.  To  account  for  the  known  superior  fineness  of  placer  gold 
over  that  in  vein^  he  assumes  that  the  chemical  agencies  to  which  the  gold  has  been  subjected  since  it  was  liberated 
from  the  vein  have  acted  more  energetically  on  the  silver  than  on  the  gold.  To  prove  this  he  shows  from  actual 
figures  that  while  the  average  fineness  of  the  gold  from  five  different  veins  was  0.830,  gold  from  the  placers,  which 
would  have  resulted  from  the  disintegration  of  these  veins,  averaged  about  0.900,  and  that  the  small,  thin  pieces 
of  gold,  which  had  proportionately  greater  surfaces  than  the  coarser  particles,  were  finer  than  the  latter. 

The  other  minerals  of  economic  importance  found  in  the  Black  Hills  region  are  beds  of  gypsum,  which  occor 
in  the  Triassic  formation,  and  of  coal,  which  is  mined  in  the  Cretaceous  beds  to  the  northwest  of  the  hills. 
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Hanging  wall  felsitic  rook  with  stratified  appearance,  probably 

eruptive.    Foot  wall  mloa-itchiiit,  with  some  chlorite.    Ore  belt 

'I      rertical.   Strike,  NW.,  2(K)  feet  wide;  capped  by  conglomerate. 

,  Conglomerate  (cement  deposit)  of  fragments  of  Archaean  schist. 
Compact  ielsite  overlying  conglomerate.  Ore  body,  horizontal, 
14  feet  thick. 

Hanging  wall  phyllite.  with  pyrite  and  gamcL  Foot  wall  mica- 
schist  with  <'Dlbritic  lavers.  A  felsite  occurs  whose  relation  is 
not  clear.  Strike,  N.  6o  W. ;  dip,  SP  E.  (?) ;  twoore belts,  oue40 
feet,  the  other  182  feet  wide. 

Cap  and  baneing  wall  fel site- porphyry.     Foot  wall  calcareous 
quartzito.    Hoi-ses  in   vertical  purt  of  vein  composed  of  car 
Donates  of  iron,  lime,  etc.   Strike  of  formation,  NE. ;  dip,  75P  B. ; 
ore  belt,  35  feet  wide. 

Hanging  wall  chlorite-schist  with  garnet.  Foot  wall  mica-slate 
foimation.    Strike,  NW. ;  dip,  50©  to  75°  NE. 

Probably  Archaean.  No  specimens.  Overlaid  by  conglomerate 
(cement). 

Archean  overlaid  by  conglomerate.  Strike,  NW. ;  dip,  50^  to 
7SO  N£. :  cement,  2iO  feet  thick;  ore  belt,  200  feet  wide ;  felsite 
(?),  above  the  congfomerate. 

Chloritic  schists.  Strike,  NW. ;  dip,  50°  to  To©  NE. ;  ore  belt, 
150  tVet  wide,  with  horses  of  barren  rock. 

Phyllite  on  hanging  wall  Altered  schist  on  foot  wall.  Horizon- 
tal conglomerate  capped  by  felsite  (f)  above.  Strike,  NE. ;  dip, 
850  W. 

Archean  schists  impregnated  with  iron.  Strike,  NW. ;  dip, 
5go  to  750  NE. ;  ore  belt,  60 1'ect  wide. 

Qtiartz  conglomerate,  overlaid  by  fine-grained  Potsdam  sand- 
stone; quartzite  (f)  below. 


Ore  and  gangne. 


Free-milling  anriferons  qnaris. 


Free  gold  in  conglomerate. 


Pyritiferous  chloritic  schists  carrying  gold.   Chlorite  apparently 
comes  from  actinolite. 


In  part  steeply  inclined  beds,  in  part  horizontal  beds  resting  on 
upturned  edges  of  Archaean,  overlaid  by  porphyry. 


Ferruginous  quartz  carrying  gold  and  a  little  silver  scattered 
through  a  belt  of  Ait)basan,  250  feet  wide. 

Free  gold  in  horizontal  cement  deposit,  and  segregated  quarts 
lenses  in  schists  below. 

Gold  bearing  cement   and  quartz  lenses  in  iron-stained  mica- 
schist. 

.  Quartz  lenses  and  altered  schists,  with  pyrite ;  gold-bearing. 
Gold-beaiing  jDcmcnt  and  schist  impregnated  with  quartz. 


Ferruginous  goldrbearing  quarts,  with  a  little  pyrite,  impregnat* 
ing  schists. 

Cement  5  to  6  feet  thick,  carrying  free  gold. 


GEOLOGICAL  SKETCH  OF  THE  ROCKY  MOUNTAIN  DIVISION. 


93 


LAWRENCE  COUNTY— Continued. 


Mine. 


WHITEWOOD  DISTRICT— cont'd. 


Golden  Oato. 
Golden  Terra 


Gopher 

Great  Eaatem 


lildden  Trettsnre. 


Highland 


Countiy  rock  and  remarks. 


High  Lode. 
Homestaka 
Lonella 


OtoCaah 
Peocho .. 
Portland 


Kattler 


Scandinayian 

SirBoderickDho. 

Boowatorm 


BBAB  BUTTE  DIBTRICT. 


Carter 


Clermont 


BRefagio 


Finegrained  micaschistf .  Strike,  N W. ;  dip, SOP  to 75o N£. ;  ore 
belt,  25  feet  wide. 

Mica-slate  on  hanging  wall.  Mica-sebist.  rich  in  qiinrtz  and  mi- 
croacopic  ore  grainn,  on  loot  walL  Strike,  N  W. ;  dip,  50°  to  15° 
N£. ;  ore  bolt  300  feet  wide,  with  *'  porphyry  "  dikes  and  burses 
of  slati'. 

Fiue-groined  compact  mica-schist  Strike,  N W. ;  dip,  50^  to  75° 
N£. ;  ore  belt  GO  feet  wide. 

Conglomerate  of  qnarts  and  some  schist,  overlaid  by  quartz-por- 
phyry.   Dip.  15^  £. ;  3  feet  thick ;  resting  on  schists. 

Conglomerate  of  quartz  and  schist  fragments ;  horizontuL  Thick- 
ness, 20  leet  to  nU.    Felsite  above,  ArchKan  below. 

A  rchacan  schists.  Arrillite  on  foot  wall ;  lent  ionlar  bodies  of  fel- 
sito  (?)  parallel  with  Die  formation.  Strike,  N  W.;  dip,  SO^  to  76o 
N£. ;  ore  belt  550  feet  wide,  less  felsite  bodies. 

Conglomerate,  resting  on  fine-grained  Archean  schists,  overlaid 
by  Potsdam  sandstone.    Honzontal ;  8  feet  thick. 

Aroheon  schista  and  porphyry  (f)  bodies.  Strike,  K.  lOo  to  Z89 
W. ;  dip,  510  £. ;  ore  belt  4U  feet  wide. 

Conglomerate,  resting  on  Arohsan,  overlaid  by  sandstone.  Dip, 
30^  £. ;  7  feet  thick. 

Felsite-porphyry.  Strike,  NW. ;  dip.  30o  N£. ;  ore  belt  150  feet 
wide. 

Conglomei-ate.  capped  by  felsite  and  resting  on  Arcluean  sohiste. 
Strike  of  latter,  N.  S9  W. 

Quartritic  sandstone  (Potsdam  t).  Strike,  K  W. :  dip,  8o  SW.  ; 
deposit,  a  nearly  horizontal  bed  and  a  vertical  vein  below.  Hor- 
izontal vein,  7  feet  thick ;  rettioal;  strike  SW.,  5  feet  thick. 

Hanging  wall  qnartzite-schist,  foot  wall  mica-schist.  Strike, 
irw. :  dip,  750  N£. ;  40  foet  wide. 

AichsMn  schists.    Ore  belt  38 feet  wide ;  strike,  N£. ;  dip,  85o  N  W . 

Chlnritic  schists  and  mica-slates.    Ore,  lenticnlar  mass ;  dip,  85^ 

Fine-grained  oaloareons  sandstone  above,  quartsitio  schist  below. 
Deposit,  horizontal ;  3  feet  thick. 


Mica-schist,  with  needles  of  decomposed  hornblende.    Strike, 
NW. ;  dip,  8&0  W. ;  ore  belt,  100  feet  wide. 


Ore  and  gangve. 


Quartz  and  schists,  with  little  pyriie :  goU-fceacteg. 
Fermginona  qnartz,  with  Uttle  pyriie  in 


Lenses  of  qnartz  and 
little  pyrite. 

Free  gold  in  cement. 


wUh 


Free  gold  in  cement 


Ferruginous  qnartc  and  aohiat,witli  little  pjrito;  foU-tisaring 


Free  gold  in  ceflMat 

Ferruginous  qnartz  and  aohitt,  with  litUe  pjniUi. 

Free  gold  in  cement 

Gold-bearing  hematite  and  limonile  in  ^oarta. 


Free  sold  in  cement,  and  gold-bearing 
Arcniean. 

Qnartsite,  impregnated  with  hotm-aflver,  inm  •zida, 
gold. 

Ferruginous  gold-bearing  qoaxiz. 


Fossiliferous  limestone  on  hanging  wall. 
N£. ;  40  feet  wide. 


Vein  vertical ;  strike, 


Qnartaoee  iron-stained  maaaea,  cairying  gold. 
Lenses  of  qnartz  and  pyrite,  caxryiflig  gold. 

Qnartzoae  mass,  impregnated  wH^  gold  and  chloride  of  aitver. 


Lenses  of  quartz,  impregnated  with  oxide  of  iron,  and  coRylBg 
gold. 

Siliceous  h<»iatite,  quartz.  chalcodonJT.  oeber.  and  in  part  eanhy 
limestone,  carrying  gold  and  aUver. 


Quartzite.   Strike,  K£. ;  dip.  15^  S£.  Ore  bodies  irregular,  follow- 
ing stratification ;  average,  2  feet  thick. 

Escondido .*!  £arthy  limestone.    Deposit:  dip,  80^  £  ;  ft  feet  wide 

Florence Fernisinousqnartzit«^  (Potsdam?).    Horizontal;  irregular  bodies 

following  stratification ;  2|  feet  thick. 

Hoodoo Conglomerate  of  felsite  and  stratified  rooks ;  explored  to  a  depth 

of  25  feet 


Keystone Porphyry,  with  little  quartz:  large  pink  orthoclase  crystals ;  no 

I      mica  or  hornblende ;  called  "  porpiiyritio  conglomerate". 

MerriU  Xo.  2 Quartzite  (Potsdam).    Dip,  39o  E. ;  deposit.  7  feet  thick. 

Oro  Fino Conglomerate  of  schist  fragments,  with  ferruginous  cement 

Rich I  Breci-ia,  or  conglomerate  of  porphyry  fragments.    Dip,  S.  and  £  . 

Sitting  Bull  Quartzite  (Potsdam).    Dip,  20^-'  SE. ;  deposit,  irreguUr  bodies  fol- 

i      lowing  stratification. 

Union  Hill I  Conglomerate  or  breccia  of  feUite-porpliyry 


Washington Quaitzite  (Potsdam).    Deposit,  irreguUr  following  stratification ; 

horizontal,  1  to  8  feet  thirk. 


Tellow  Jacket. 


Foot  wall  mica-schist;  hangiog  wall,  indistinctly  schistose  rock. 
Strike.  N  W. ;  dip,  20^  S\v: ;  ore  body  Sfe^t  thick  following  the 
formation. 


Gold-  and  silver-bearing  galena,  altered  to  ccmasite;  erjetals  of 
pjrouorphiie  and  wulfenite. 

Galena,  pyrite,  and  zincblende,  carrying  aUver. 

Py  rolusitc,  ocher.  and  siliceous  hematite  impregnating  qvartsite, 
carrying  silver. 

Free  gold  in  conglomerate. 

Quarts-bearing  porphyry,  impregnated  with  anriferooa  pyritaa. 

Argentiferous  galena,  limonite,  and  ocher,  with  little  gold. 

Free  gold  in  cement 

Free  gold  in  conglomerate,  with  ferruginoos  cemeot 

Galttna  and  siliceous  hematite,  with  carbonate,  carrying  gold  and 
silver. 

Country  rock,  stained  with  oxide  of  iron,  and  carrying  gold. 

Galena,  carrying  gold  and  ailver. 


Cerussite,  carrying  silver  and  some  gold  in  qnartaoee 


pp:nnington  county. 


BOCKFOBD  DISTUCT. 


Alta !  Hanging  wall  greenish  decomposed  mica-schist.    Foot  wall  dark 

ph\ llite.  Strike,  N. ;  dip,  45^  K. ;  ore  belt,  100  fe«t  wide. 

Cslifurnia Chloritic  mica-schist    Strike,  N 


Evangeline I  Siliceoi.s  schists.    Strike.  N.  and  S. :  dip,  ]7o  E. ;  ore  belt,  40  feet 

wide. 
CSOS6  uisnucT.    • 

CroRM Mita-s<hist  Strike.  N.  17®  \r.:  dip,  8^  E. :  ore  belt,  lOOfeet  wide 

Quiacv  sod  Little  Grace Silityons  mica-Mcbist.    Strike,  N.  lb'*"  W. ;  dip,  W>  E. ;  ore  b<4t, 

90  feet  wide. 

>EWTO!f  FOKKS  DISTUCT.        |  • 

King  Sub ituou Light-colore<l  phyllites.  gametiferous  on  foot  wall.  Strike,  N.  15^ 

I      W. :  dip.  b6o  W. 

Qu4-<nB«i- '  Flne-gmined  mica-nrhist.    Strike  N.  and  S. ;  dip,  4fi^  W.  i  ore 

brlt  10  feet  wide. 


Boyal  Bengal  Tiger. 


No  specimen ;  apparently  same  as  above  mine.    Strike,  K.  and  S. ; 
dip,  850  \Y. ;  on  belt  10  fsit  wide. 


Quartz  and  altered  schist,  carrying  free  gold. 

I>ecom posed  schist  and  quartz,  carrying  free  gold. 
Altered  country  rock,  carrying  free  gold. 


Artlnolit«<biotite  schist,  carrying  gold  and  silver. 
Do. 


Quartz  and  country  rook,  carrying  gold  and  ailrer. 
Quartz  and  country  rock,  carr>'ing  free  gold. 
Quartz  and  schists,  carr^-ing  firee  gold. 


94  PRECIOUS  METALS. 

CUSTER  COUNTY. 


Mint*.  Conntry  rock  and  remarks.  Ore  and  gangne. 


COLK  DI8TBICT.  | 

I 

David  City  LightDing 3lioa-«chiat,  with  roach  qaai  tz  on  foot  wall.    Strike.  N.  and  S. ;     Qaartz  and  schiat,  carrying  tne  gold. 

I      dip,  890  W. ;  ore  helt  8  feet  wide.  1 

Knobecott Mica-acbiat;  dip,  N. ;  ore  belt  30  feet  wide i  Lenticular  maaees  of  amoky  qoartx,  carrying  free  gold. 

;  I 

CU8TRU  DISTRICT. 

I 

Atlantic 1  Hanging  wall  mica-achist;  foot  wall  quartxite.    Strike,  N.  5^  W. ;     Quartz,  carrying  free  gold. 

I      dip,  CO*  W. 

Grand  Junction 

Hart  ford 

Mammoth    


Mica-schiat.  Strike,  N.  .V  W. ;  dip,  45°  W. :  ore  belt  70  feet  wide 

Mica-schist,  sometimea  gametiferons.    Strike.  N.  5°  W. ;  dip,  4&<> 
W. ;  ore  belt  100  feet  wide. 


Auriferous  quartz,  with  little  silver,  in  a  achiat  oonaiating  of 
radiated  aggregations  of  minute  flbera  of  tremolit«. 

Quartz  and  amphibolitic  scbista.  carrying  ftee  geld. 


Mica-fichiaL  Strike,  X.  5^  W. ;  dip.  45<>  W. ;  ore  belt  100  feet  wide.   Quarts  and  schist-,  carrying  free  gold  and  some  ailrer;  garnet 

occurs  with  tbe  quaitz. 

I 

Old  Bill !  Hanging  wall  quartzoae  mica-schist,  with  garnet  and  pyrite;     Qoortz  and  conntry.  carrying  gold  and  little  eilTer. 

foot  wall  quartzite,  with  micaceous  layers.  * 


Old  Charley. 


Probably  Archean  schists ;  no  specimens.  Ore  belt  300  feet  wide. '  Quarts  masses  in  fine-grained  gneiaa,  carrying  tree  gold. 


GEOLOGICAL  SKETCH  OF  MONTANA. 

Physical  description. — The  territory  of  Montana,  lying  along  tbe  northern  boundary  of  the  United  States^ 
extends  westward  from  the  line  of  Dakota,  at  the  junction  of  the  Yellowstone  and  Missouri  rivers,  theoretically  to 
the  extreme  crest  of  the  Eocky  mountains. 

The  eastern  half,  which  consists  of  the  valleys  of  the  Yellowstone  and  Missouri  rivers  and  their  immediate 
tributaries,  belongs  more  properly  to  the  plain  country  of  the  northern  Missouri  valley.  This  portion  of  the  territory 
is  largely  occupied  by  various  Indian  reservations,  and  its  mineral  wealth  has  been  but  little  explored. 

Of  the  mountainous  western  half,  the  northern  portion,  adjoining  the  British  boundaries,  is  also  but  little  known. 
From  the  southern  boundary  of  Montana,  near  the  heads  of  the  Yellowstone  and  the  Missouri  rivers,  the  !^ocky 
mountains  assume  a  northwestern  trend.  The  little  chartographic  knowledge  obtained  of  this  region  is  derived  from 
the  records  of  the  Northwest  Boundary  survey  and  from  the  explorations  for  a  route  for  the  Pacific  railn)ad  made 
under  the  War  Department,  which  give  a  partial  knowledge  of  certain  lines,  between  which  are  broad  gsips  whose 
topography  is  comparatively  unknown.  The  Itocky  mountains,  which  in  Colorado  are  a  compact  series  of  chains 
having  a  general  north  and  south  trend,  end  abruptly  in  southern  Wyoming;  but  in  northwestern  Wyoming  they  are 
represented  by  the  Wind  River,  Shoshone,  and  Big  Horn  mountains,  which  take  a  general  northwesterly  direction. 
The  Wahsatch  system  in  Utah  has  also  a  north  and  south  trend,  and  is  separated  from  the  Rocky  Mountain  system 
by  the  basin  of  the  Colorado  river.  Through  eastern  Idaho  this  chain  also  loses  somewhat  of  its  continuity,  and  the 
Rocky  Mountain  system  in  Montana  is  apparently  formed  by  the  junction  of  these  two  systems  of  elevation.  In 
general,  the  mountain  regions  in  western  Montana  are  less  elevated  than  those  of  Colorado  and  Utah  and  abound 
in  broad  open  valleys,  so  tibat  in  spite  of  the  northern  latitude  the  climate  is  relatively  mild.  They  are  well  watered, 
the  hills  and  valleys  support  an  abundant  g^wth  of  timber  or  grass,  and  in  many  of  the  valleys  a  limited  amount 
of  agriculture  is  possible. 

GEOLoaT. — Of  the  geology  of  Montana  but  little  is  definitely  known,  the  work  of  the  government  geological 
surveys  not  yet  having  extended  so  far  north.  The  surface  of  the  eastern  half  of  the  territory  is  probably  largely 
covered  by  the  Tertiary  and  Cretaceous  formations  which  are  found  on  the  great  plains  of  the  south,  while  along 
the  large  streams  are  broad  alluvial  valleys,  which  extend  well  up  to  the  foot-hills  of  the  mountains  and  are 
admirably  adapted  for  agriculture. 

As  well  as  can  be  determined  from  the  scanty  material  at  hand,  the  geology  of  the  mountainous  districts  of 
western  Montana  is  more  nearly  allied  to  that  of  the  Wahsatch  range  than  to  that  of  the  Rocky  mountains  of  Colorado. 
Indeed,  the  Archsean  uplift  of  the  Front  range  of  Colorado  finds  its  northern  continuation  in  the  Black  hills  of 
Dakota  on  a  line  with  the  extreme  eastern  boundary  of  Montana.  It  has  already  been  observed  (a)  that  the 
Wahsatch  range  forms  the  geological  center  of  the  Cordilleran  system,  and  that  between  the  sedimentary  series 
developed  on  either  side  of  this  central  axis  there  is  a  great  and  characteristic  difference.  The  Palaeozoic  formations, 
which  in  Utah  and  Nevada  reach  an  aggregate  thickness  of  over  30,000  feet,  in  Colorado  have  an  average  of  only 
about  6,000  feet.  Over  the  Great  Basin  area  the  Triassic  and  Cretaceous  rocks  are  entirely  wanting,  and  those 
developed  on  the  eastern  slope  of  the  Rocky  mountains,  extending  in  the  Wyoming  basin  as  far  as  the  flanks  of  the 
Wahsatch,  are  entirely  diflPerent  from  corresponding  horizons  in  western  Nevada  and  California.  The  heavy 
limestones  of  the  lower  portion  of  the  Palaeozoic  system  are  found  to  thicken  as  one  follows  the  line  of  the  Wahsatch 
northward  through  eastern  Idaho.  From  the  older  sedimentary  beds  of  Montana,  as  far  as  known,  no  fossils  have 
yet  been  obtained  by  which  to  determine  definitely  the  age  of  any  particular  horizon;  but  the  character  of 
specimens  of  limestone  and  argillaceous  rocks  received  renders  it  probable  that  those  developed  in  the  mining  regions 

a  See  Beparts  of  the  U,  8.  Geological  Ba^loration  of  the  Fortieth  Parallel. 
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of  Moutana  belong  to  the  lower  portiou  of  the  Paleozoic  horizon,  the  more  8o  as  they  rest  directly  on  granites  or 
Archsean  schists.  The  only  geological  data  available  are  furnished  by  specimens  collected  in  the  southern  central 
portiou  of  the  western  half  of  the  territory,  viz,  from  Lewis  and  Clarke,  Deer  Lodge,  Jefferson,  Madison,  and  Beaver 
Head  counties.  Of  the  geology'  of  the  regions  extending  north  from  here  to  the  British  line,  through  Missoula  and 
Choteau  couuties,  but  little  informatioti  is  available.  That  obtained  from  these  counties,  which  is  furnit«hed 
simply  by  specimens  of  country  rock  brought  in  by  the  experts  who  examined  this  region,  is  too  meager  t>o  afford  any 
ideas  of  general  structure ;  but  there  would  seem  to  be  an  upheaval  of  Archiean  rocks,  exposing  gneissic  formations, 
on  a  north  and  south  line  through  the  center  of  this  region.  Along  this  line  is  also  a  considerable  development  of 
so-called  granite,  in  which  the  most  valuable  ore  deposits  occur.  A  very  large  portion  of  this  granite,  however, 
proves  to  be  a  diorite  of  somewhat  singular  character,  possessing  certain  marked  characteristics,  which  is  found 
from  Madison,  through  Deer  Lodge,  north  to  Lewis  and  Clarke  county,  and  it  seems  probable  that  it  is  an  eruptive 
body  of  Archaean  age,  distinct  from  the  true  Archiean  granite.  The  specimens  which  have  been  microscopically 
examined  were  obtained  from  near  the  Lexington  and  Alice  mines,  at  Butte  City,  and  the  Deer  Lodge  lode,  in  Deer 
Lodge  county;  also  from  Union  lode  No.  2  and  Sohafer  Mill,  in  I^ewis  and  Clarke  county.  It  is  a  crystalline  rock, 
containing  both  orthoclase  and  plagioclase  feldspars,  the  latter  being  predominant,  with  but  little  quartz;  also  a 
large  proportion  of  basic  minerals,  among  which  hornblende,  augite,  and  biotite  all  occur.  This  association  is  the 
more  remarkable,  since  it  seems  that  these  minerals  are  all  original,  and  the  hornblende  is  not,  as  would  appear  at 
first  glance,  simply  a  decomposition  product  of  augite.  Under  the  microscope  the  former  is  seen,  indeed,  to  form  in 
many  cases  the  periphery  of  the  augite  masses;  but  it  is  not  fibrous,  like  the  uralitic  products  of  hornblende 
decomposition,  but  clear  and  homogeneous.  Hornblende  also  occurs  in  distinct  individuals;  and,  moreover,  there 
are  distinct  intergrowths  of  biotite  and  hornblende,  both  fresh  and  with  the  biotite  leaves  lying  parallel  to  the 
orthopinacoid  of  the  hornblende.  It  would  seem,  therefore,  that  at  a  certain  period  in  the  growth  of  the  rock  the 
forma'jLon  of  augite  may  have  ceased  and  the  hornblende  have  formed  about  the  already  existing  augite  particles. 
The  augite  is  pale,  and  contains  much  magnetite  in  small  grains.  The  biotite  changes  to  a  green  mineral,  which 
does  not  seem  identical  with  the  ordinary  chlorite,  and  this,  in  turn,  changes  into  epidote.  Most  of  the  biotite  is 
tresh,  and  titanite,  apatite,  and  magnetite  are  present.  The  type  described  is  that  from  the  Union  lode.  That  irom 
Schafer  Mill  contains  more  quartz  than  orthoclase,  and  some  of  the  quartz  is  intergrown  with  orthoclase,  so  as  to 
make  a  distinct  graphic-granite  structure,  visible  only  under  the  microscope.  Both  augite  and  biotite  are  abundant, 
but  hornblende  is  relatively  rare.  The  country  rock  of  the  Lexington  mine,  at  Butte,  has  the  same  general  character 
as  that  of  the  type  rock.  Much  of  the  hornblende  is  twinned,  and  intergrowth  of  biotite  is  common.  The  rock  of 
the  Alice  mine,  at  Butte,  is  somewhat  coarser  grained  than  the  others,  and  contains  a  less  proportion  of  basic 
silicates,  augite  being  entirely  absent  from  the  section  examined.  Mica  and  hornblende  are  about  equal  in  quantity, 
and  the  hornblende  has  frequently  the  outlines  of  the  prism,  showing  that  it  can  hardly  come  from  the  decomposition 
of  augite.  The  rock  from  Deer  Lodge  lode,  McClellan's  Gulch  district.  Deer  Lodge  county,  is  somewhat  different 
from  all  of  the  above.  It  contains  much  more  quartz  and  orthoclase,  and  augite  is  wanting,  although  hornblende 
and  biotite  are  similarly  intergrown  as  in  the  type  rock.  It  also  contains  apatite,  a  little  magnetite,  and  a  few  pale 
crystals  of  zircon,  but  no  titanite.  A  more  detailed  study  of  this  interesting  rock  than  it  was  possible  to  make  by 
the  aid  of  the  few  specimens  collected  by  the  census  experts  would  be  necessary  in  order  to  definitely  determine 
its  character.  In  the  subjoined  tables  it  has  been  provisionally  called  ^^diorite-granite",  to  distinguish  it  from  the 
normal  type  of  granite  which  occurs  in  the  same  district,  but  whose  structural  relations  to  it  are  as  yet  unknown. 

Of  rocks  which  could  be  definitely  determined  as  belonging  to  the  Secondary  eruptive  series  but  few  specimens 
were  brought  in.  There  can,  however,  be  no  doubt  that  they  are  of  frequent  occurrence  in  the  territory,  and  it  seems 
probable  that  to  this  type  may  belong  the  so-called  granites  which  overlie  the  contact  deposits  in  limestone  of  the 
Bannack  district.  But  little  reliance  can,  unfortunately,  be  placed  on  the  nomenclature  given  by  miners  to  the 
rocks  they  find  sissociated  with  their  ores,  since  they,  too,  often  pride  themselves  on  having  distinctive  names  of 
their  own,  quite  independent  of  any  scientific  usage.  The  so-called  porphyries  reported  from  Montana  mines 
have  proved,  where  specimens  have  been  sent  in,  to  be  more  or  less  altered  granites  or  gneisses.  Of  Tertiary  eruptive 
rcKsks  such  great  fiows  exist  in  Idaho  on  the  south  and  west,  and  also  in  the  Yellowstone  park,  that  it  is  probable 
many  mjiy  occur  in  the  territory.  The  only  definitely  known  occurrence  is  the  rhyolite,  which  breaks  through  the 
(liorite-granite  at  Butte  City. 

Ore  deposits. — The  ores  of  Montana  are  mostly  of  gold,  silver,  and  copper,  either  separately  or  in  combination 
with  two  or  nore  of  these  metals.  Argentiferous  lead  ores  also  occur,  but  in  far  smaller  proportion  than  in  Colorado, 
and  are  seldom  tree  from  other  base  metals.  These  ores  are  found  either  in  veins  in  the  crystalline  rocks  or  as  irregular 
deposits  in  sedimentary  rocks,  sometimes  crossing  the  strata,  but  generally  more  or  less  coincident  with  bedding- 
planes.  Of  the  deposits  in  crystalline  rocks  the  majority  of  the  best  known,  and  those  whose  bodies  are  strong  and 
well  defined,  are  of  the  class  of  metamorphic  veins,  t.  e.,  their  vein  material  is  a  portion  of  the  country  rock,  more  or 
less  altered  along  certain  planes,  in  which  silica,  calcite,  and  metallic  minerals  have  replaced  portions  or  all  of  the 
original  constituents.    In  these  deposits  there  is,  as  a  rule,  no  definite  limit  or  wall,  or,  at  the  most,  on  one  side 
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only ;  and  it  is  evident  that  there  was  no  pre-existent  open  Assure,  as  is  theoretically  supposed  to  have  been  the 
antecedent  condition  of  the  ^'  true  fissure  vein".  It  may  also  be  said  that,  as  far  as  our  present  knowledge  goes^ 
there  is  no  valid  reason  for  supi)osing  that  such  deposits  are  any  less  permanent  or  rich  than  those  which  may  show 
evidence  of  having  l)eeii  deposited  in  a  pre-existing  open  fissure. 

In  some  cases  gold-bearing  or(»s  seem  to  be  simply  impregnations  of  the  gueissic  country  rock  with  auriferous 
pyrites,  and  probably  occur  in  lenticular  interlaminated  quartz  masses,  such  as  on  a  very  much  larger  scale 
constitute  the  so-called  gold  veins  of  the  Black  hills  of  Dakota.  Deposits  in  limestone  seem  to  be  here,  as 
elsewhere,  very  irregular  in  form,  but  tend  to  follow  bedding  or  contact  i)lane9  and  cross-joints  which  have  yielded 
more  easy  access  to  metallic  solutions.  Owing  to  the  superior  thickness  of  the  Palaeozoic  formations  in  this  region 
the  vertical  range  of  the  deposits  is  i>robably  much  greater  than  in  Colorado. 

A  considerable  proportion  of  the  ores  are  auriferous  pyrites  and  quartz,  sulfficiently  oxidized  to  mill  freely;  but 
the  greater  value  and  balk  are  those  of  more  complex  composition,  which  require  to  be  smelted.  These  have 
two  characteristics  which  distinguish  tthem  from  the  ores  of  Colorado :  firsts  a  usual  presence  of  cop]>er,  rather  than 
of  lead,  as  a  silver-carrier,  and  of  manganese,  instead  of  iron,  in  that  part  of  the  ore  which  goes  into  the  slags  in 
smelting.  Chalc^cite,  or  copper  glance,  is  one  of  the  most  common  minerals,  and  oxide  of  manganese,  passing 
into  carbonate  below  the  water  level,  is  exceptionally  frequent.  No  data  are  at  hand  for  making  even  an 
approximately  complete  list  of  the  minerals  which  occur  in  the  territory. 

Placer  deposits. — Until  within  a  comparatively  few  years  the  main  precious-metal  production  of  Montana 
has  been  derived  from  its  placer  deposit^^  which  are  exceptionally  rich.  Estimates  place  their  total  yield  at  over 
$50,000,000,  but  it  is  impossible  to  say  how  close  an  approximation  to  the  truth  these  estimates  may  be,  since  the 
g^unds  on  which  they  are  based  are  not  given,  and  the  determination  of  the  yield  of  placer  mines  is  the  most  difficult 
task  the  mineral  statistician  has  to  undertake.  The  first  deposits  were  discovered  in  1801  in  the  Pioneer  district, 
on  Gold  creek,  a  branch  of  Deer  Lodge  river,  in  the  county  of«the  same  name.  For  many  years  the  production  of 
the  placer  mines  was  very  large ;  and  a  great  many  are  worked  at  the  present  day,  although  their  production  has 
somewhat  fallen  off  by  the  working  out  of  the  exceptionally  rich  deposits.  Hydraulic  mining  is  carried  on  to  a 
very  considerable  extent,  and  many  Chinese  miners  find  ample  remuneration  in  working  over  abandoned  gulch  mines. 
Owing  to  an  unfortunate  combination  of  circumstances  the  census  data  were  collected  very  late  in  the  season,  when 
the  placer  mines  were  mostly  abandoned  for  the  winter;  and  the  data  in  regard  to  these  deposits  are,  consequently, 
very  incomplete.  The  deposits  which  are  worked  seem  to  have  been  found  mostly  in  rather  open  valleys,  but 
comparatively  high  up  in  the  mountains,  and  consist  consequently  of  rather  coarse  gravel.  For  deposits  of  this 
character  they  are  exceptionally  thick,  varying  according  to  data  from  5  to  65  feet ;  and  in  many  cases  actual  bed-rock 
had  not  been  reached,  but  only  a  clayey  seam  or  false  bed-rock,  below  which  the  gravel  is  said  to  be  barren. 

From  many  of  the  deposits  fossil  shells  and  petrified  bones  and  tusks  are  said  to  have  been  obtaiuod.  No 
specimens,  however,  have  been  sent  in.  It  seems  likely,  therefore,  that  these  deposits  are,  as  a  rule,  older  than 
the  ordinary  river  gravels,  and  may  date  back  to  the  fiood  period  following  the  Glacial  epoch.  Placer  deposits  are 
known  to  be  worked  in  Beaver  Head,  Madison,  Gallatin,  Meagher,  Jefferson,  Deer  Lodge,  Lewis  and  Clarke,  and 
Missoula  counties,  the  most  productive  of  which  have  been  those  of  Alder  gulch,  a  branch  of  the  Stinking  Water, 
at  the  head  of  the  JeflTerson  river,  in  Madison  county.  Next  to  these  are  those  of  Deer  Lodge  county,  the  most 
important  of  which  is  the  Pioneer  district,  and  several  in  the  neighborhood  of  Butte  City  which  are  tributary  to 
the  Deer  Lodge  river,  the  Henderson  district,  near  Flint  creek,  and  the  McClellan  Gulch  district,  at  the  head  of  the 
Big  Blackfoot  river. 

In  LewiH  and  Clarke  county  the  Last  Chance  district,  near  Helena,  has  been  a  large  ])roducer;  and  important 
deposits  have  been  worked  on  both  sides  of  the  Missouri  river,  both  in  this  and  in  Meagher  county,  as  also  on  the 
east  slope  of  the  Big  Belt  mountains  of  the  latter  county.  Placers  have  also  been  worked  in  Gallatin  county  north 
of  the  National  park,  along  the  tributaries  of  the  Yellowstone  river.  In  Beaver  Head  county  the  placers  near 
Banuack  have  a  bed-rock  of  conglomerate  with  lime  cement,  containing  shells  and  large  bones,  which  must,  it  seems, 
have  as  early  an  origin  as  the  Glacial  epoch.  The  gold  is  coarse  shot  gold,  with  a  relatively  large  proportion  of 
nuggets  as  large  as  walnuts;  and  that  derived  from  the  Montana  placers,  in  general,  has  a  higher  average 
grade  of  fineness  than  that  of  other  territories. 

DEER  LODGE  COUNTY  (SILVER  BOW  COUNTY). 

The  most  important  mining  district  in  the  state  is  Summit  valley,  near  Butte  City,  which,  since  the  legislative 
action  of  February,  1881,  is  now  included  in  the  new  county  of  Silver  Bow.  The  ore  deposits  of  this  district  all 
occur  either  in  true  granite  or  in  the  diorite-granite  already  described.  The  majority  of  the  veins  from  which  data 
are  available  have  an  east  and  west  strike  and  dip  at  a  high  angle  to  the  south.  Besides  the  granite  country 
rock,  rhyolite  occurs,  which  forms  the  so-called  hutte  from  which  the  town  derives  its  name,  ramifications  from 
which  body,  it  is  suspected,  may  be  found  in  the  neighborhood  of  some  of  the  important  mines.  The  veins  belong 
certainly  to  the  type  of  metamorphic  veins,  i.  c,  although  the  richer  part  of  the  ore  is  often  found  in  a  gangue  of 
almost  exclusively  siliceous  material  and  with  a  fairly  defined  wall  on  one  side,  on  the  other  there  is  no  definite 
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limit,  bnt  the  coantr>'  rock  is  found  to  yield  pay  material  for  a  varying  diHtance  from  the  main  ore  Ixnly,  and  tln^ 
limit  to  which  the  impregnation  has  extended  is,  conseqacntly,  not  determined,  since  only  that  which  it  wonld  ])ay 
to  work  is  extracted.  The  most  important  mines  of  the  district  are  the  Alice,  Lexington,  Belle,  Oagiion,  and  North 
Star.  Ores  rich  in  copper  and  silver,  and  carrying  an  exceptionally  large  proportion  of  manganese  niiueTals,  are 
the  prevailing  type. 

The  Flint  Greek  district,  near  Phillipsbnrg,  to  the  northeast  of  Batte  City,  has  silver-bearing  ores  carrying 
zinc,  copper,  and  lead  minerals  in  a  limestone  generally  white  and  crystalline.  In  the  case  of  the  Salmon  mine 
granite  is  reported  as  occurring  on  the  hanging  wall  of  the  vein,  bnt  as  no  specimens  were  retume<l  it  seemH 
questionable  whether  it  may  not  be  a  crystalline  porphyry. 

In  the  McGlellan  Onlch  district,  at  the  head  of  the  Big  Blackfoot  river,  auriferous  quartz  is  found  in  a  rook 
resembling  the  diorite-granite  of  Butte  City. 

LEWIS  AND  CLARKE  COUNTY. 

• 

The  principal  mines  of  Lewis  and  Clarke  county  appear  to  be  near  Helena  at  its  southern  extremity  and  along 
the  heads  of  Silver  creek  a  short  distance  north.  At  Helena  they  are  mainly  gold-bearing  veins  in  gninite.  In 
the  Silver  Creek  region  they  are  also  gold-bearing  ores,  containing  a  little  silver,  but  occur  in  slates  and  slaty 
limestones ;  and  although  standing  at  a  high  angle,  and  called  fissure  veins,  it  would  seem  that  in  some  crises  at 
least  they  are  more  probably  segregations  of  quartz  and  mineral  in  bodies  lying  parallel  with  the  formation. 

JEFFERSON  COUNTY. 

In  Jefferson  county  the  ores  carry  both  gold  and  silver  in  varying  proportions,  and  the  mines  occur  in  variouii 
districts  on  either  slope  of  the  mountains  lying  west  of  the  Missouri  river.  The  ores  are  comparatively  frei)  from 
base  metals,  and  occur  in  felsite-porphyry  and  other  undetermined  eruptive  rocks,  and  in  limestones  |>arallel  with 
the  stratification-planes. 

M4DI80N  COUNTY. 

In  the  northeast  portion  of  Madison  county,  near  the  Jefferson  river,  are  the  Silver  Star  districts,  whose  ores 
occur  mainly  in  gneiss,  and  are  gold-bearing,  with  a  slight  admixture  in  some  cases  of  lead  and  copfier  ores.  The 
Broadway  mine  is  reported  to  be  a  bedded  deposit  at  the  contact  of  limestone  with  granite. 

In  the  Mineral  Hill  district,  at  the  head  of  Willow  creek,  north  of  Virginia  City,  galena  and  quartz,  carrying 
both  gold  and  silver,  are  found  in  gneiss;  and  in  the  Bed  Bluff  and  Hot  Springs  region,  near  the  Madison  river,  are 
ores  of  galena  and  pyrite,  also  mainly  in  gneiss,  carrying  both  gold  and  silver. 

BEAVEB  HEAD  COUNTY. 

In  Beaver  Head  county,  near  Bannack  City,  auriferous  pyrite  in  quartz,  sometimes  assoeiatisd  with  galena,  is 
found  in  limestone,  with  a  hanging  wall  of  so-called  granite.  The  strike  of  thin  formation  seisms  to  lie  nnifonnly  to 
the  northeast,  with  a  shallow  dip  of  from  lo'^  to  20^  to  the  south  and  southeast.  As  already  statr^ij,  it  Heems  probabU' 
that  the  so-called  granite  is  a  quartz-porphyry  or  diorite.  Slates  and  limestones  can  Ik;  tnused  northward  from 
Hannack,  through  Argenta,  to  Glendale,  near  Big  Hole  river.  At  first  they  preserve  the  westerly  tlip  obs«r\'eil 
near  BannacL,  which  gradually  steepens,  and  becr^mes  %'ertical  some  15  miles  north  i/f  Argenta.  The  formation 
from  here  to  Glendale  dips  to  the  eastward.  Along  Trapper  creek«  which  flows  into  the  Big  Hole  frr^m  the  weiit, 
are  easterly -dipping  slates,  apparently  underlying  the  limestone  which  is  found  at  Glendale.  At  Itn  hea^l  is  a 
cliff  about  1,000  feet  in  height  of  blue-gray  limestone  beds,  underlaid  by  black  bituminous  sliale.  dippin;^  HP  w 
the  westward;  halfway  up  the  cliff  are  the  deposits  of  the  Hecla  Consolidated  mines,  which  are  ma^^  of 
argendferoos  galena,  zincblende,  copper,  and  iron  pyrite,  and  their  oxidation  products,  occurring  r/n  tlje  i»tratifir:atiofi' 
planes  of  the  limestone  at  different  horizons.  These  ores  are  smelted  to  a  lead  bullion  and  a  copp^  matte  r;arr>ing 
sihrer.  Big  Hole  river,  some  8  or  10  miles  higher  up,  runs  through  a  caJkm  eot  in  gneiss,  and  at  iJewey's  flat,  alir>v#r 
the  eanoa,  abundiuit  gold-bearing  quartz  veins  in  gneiss  are  said  to  occur. 
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DEER  LODGE  COUNTY,  (a) 


liine. 


Country  rook  and  vein. 


SUMMIT  TALLSr  D1BTBI0T. 

Alice 


Diorite-gnnite,  rich   in   plasioolaae,  with  some  angite.    Vein: 
strike,  NE. ;  dip,  W>  NW. ;  85  feet  wide. 

Anaconda I  OTanite(f).    Vein:  strike,  E.  and  W. ;  dip,  760;  8  feet  wide 


Ore 


Anglo-Saxon. 


Anselmo. 
Belle 


Granite.    Vein :  dip,  47^  8. ;  2i  to  6  feet  wide 


Native  silyer,  and   sulphide,  with   oarbonate  of  manganese, 
qnartx,  and  pjrite,  carrying  gold  and  silver.    Gangne :  altered 
oonntry. 

Chloride  of  silver,  malachite,  asurite,  chalcocite.    Gangne:  sili- 
ceous, may  be  altered  porphyry. 


Cemssite,  carbonate  of  manganese,  and  sulphide  of  silver  in 
quartz ;  yellow  stains  of  antimon 
gold.    Gangue:  decomposed  grani' 


quartz ;_ yellow  stains  of  antimony;  carries  silver  and  little 

le. 


Granite,  containing  pyrites.    Vein:  strike,  £.  and  W.;  dip,  7<'S. ;     Native  silver;  argentite.  galena,  pyrite;  traces  of  roanganeso. 


Clear  Grit. 
Colusa  — 


2  to  5  feet  wide. 


copper,  and  gold' in  quartz.    Gangue :  decomposed  granite. 


Diorite-granite.    Vein  vertical :  strike,  B.  and  W Massive  cbalcopyrite,  with  pyrite,  bomite,  freiberjiiite  (0.  and 

native  silver,  with  but  little  quartz.  Gangue :  clay,  with  rounded 
granite  pebbles. 

Cellular  quartz,  containing  snlphurot  of  silver ;  little  cold. 

Chalcocite.  massive  and  impregnating  the  granite.    Gangiie  and 
horse  material ;  decomposeil  quartz-bearing  granular  rock. 


True  granite.    Vein :  strik^  NW. ;  dip,  l{y>8W. ;  width.  16  to  17 
feet  (2  feet  productive). 

Granite  (?).    Ko  specimens.    Vein :  strike,  NW. ;  dip,  1V> ;  14  feet 
wide. 


Cora Granite (t).    No  specimens.    Vein  vertical;  strike.  B.  and  W. ;  '  No  specimens.    "Copper,  lead,  a  little  xinc  and  silver,  and  an- 

timonj'." 

Chalcocite,  silver-bearing.     Ganj^uc:  mainly  quart?  with  pyrite. 


Gagnon 

High  Ore 

Late  Acquisition 

I^xington 

Morning  Star 

Mountain  — 
National 


26  feet  wide,  including  horse  of  porphjry. 

lanite.  No  specimens.  No  distinct  ^ 
80O  S. ;  width,  160  feet  (8  feet  pay). 


Gianite.  No  specimens.  No  distinct  walls.  Vein:  strike,  £.;  dip. 


Decomposed  granite.  Vein :  strike,  E.  and  W. :  dip,  iSP  S. ;  12  to 
16  feet  wide. 


Chloride  of  silver  (?)  in  cellular  quartz :  little  gold. 


Diorite-granite.    Vein :  strike,  E.  and  W. ;  dip,  75^  S. ;  5  feet  .  Pyrite  and  chalcocite  in  quartz ;  galena  and  cblorultta  t»aid  to 
wide.  occur;  little  gold.    Gangue :  decomposed  country  rock. 


•  • •  «• « 


Nettie 

North  Star. 


Diorite-granite.    Vein :   strike,  E.  and  W. ;  dip,  30o  S. ;   8   feet 
wide. 

Granite.    Vein  vertical ;  strike,  E.  and  W 


Galena  and  cerussite«with  rhodonite :  silver  and  gold  bearing. 

Auriferous  pyrite ;  native  silver  and  sulpbnret  in  quaitz.  Gangue : 
altered  granite. 


Granite.    No  specimen.    Vein :  strike,  NVT.  and  SE. ;  dip,  75°  S. ;     Copper.    No  specimens. 

8  feet  thick. 
Decomposed  granite.    Vein :  strike,  £.  and  W. ;  dip,  80^^  S. ;  20  feet  i  Chalcocite  and  pyrite,  carrying  silver. 

wide.  ' 

Gruiiito.    Vein :  strike,  E.  and  W. ;  dip,  70°  S. ;  6^  feet  wide |  Psilomeiane  and  horn-silver. 

Nos 


Shakspvare 
Shonbar  — 


Silver  Bow  Mining  Company 
(13  mines  repoired  in  one 
r>cliedule). 

Springfield 

Star  West 

Stevens 

Volunteer 


Wabash. 


pecimens.   Called  granite-porphyry,  may  be  rhyolite.   Vein :  i  Chloride,  black  sulphuret,  and  native 
strike,  E.  and  W. ;  dip,  vertical;  50  ^^t  wide.  J 


Granite  (dioritet).  Vein :  dip,  90°  ;  20  to  40  wide  ;  foot  wall  not 
found. 


silver.    No  specimens. 
Largely  chalcocite.  carrying  little  silver. 


"  Soft  granite.*'    No  specimens.    Vein:  strike,  E.  and  W. ;  dip,  ,  "Black  manganese.'*  carrying  silver  and  little  gold.    No  speci- 
70°  S. ;  12  feet  wide.  |     mens. 

Granite  and  syenite (t).    No  specimens.    Veins:  strike,  about  E.  i  Ores  canyiiig  galena,  cemssite,  pyrite,  chalcomritc,  and  sul- 

phurets.    No  specimens.    Veins  paid  to  be  inclowd  in  porphy- 


and  W.  :  dip,  from  45°  to  90°. 


ry.   probably  decomposed  granite  (diorite). 


"  Hard  granite."    No  specimens.    Vein:  dip.  70°  S. ;  pay-streak,  ,  "Sulphurets  of  silver  and  iron."    No  specimens. 
4  feet  wide  on  foot  wall. 


Hanging  wall  like  granite.    Foot  wall  diorite  (f ).    Vein :  strike,  f 
dip.  86°  S. 


Freibergite  and  pyrite,  with  manganese  mineral. 


Altered  syenite  (diorite?).    Vein:  strike,  E.  and  W. ;  dip,  60°  S. ;  <  Cellular  quartz  stained  yellow,  canying  gold  and  silver.    No 
4  feet  wide.  i      mineral  visible. 

"Soft  granite."    Veins  (2)  16  feet  apart;  strike,  E.  and  W. ;  dip,  !  Massive  zincblende  and  freibergite,  said  to  contain  also  hom- 
45°  8. ;  one  3  feet,  the  other  8  to  15  feet  wide,  the  former  the        silver  and  galena. 


IUDBVEITDBHCB  DISTRICT. 

Mountain  Boy 


richer. 

Granite.    No  specimens.    Vein:  strike,  E.  andW. ;  dip,  "10°" 
(probably  80°)  N. ;  100  feet  wide ;  pay-streak  2  to  6  teet. 


Granite.    Vein :  strike,  about  E.  and  W. ;  dip,  70°  S. ;  2  feci  wide. 


Cellular  quartz  with  vellowisb  green  •coating,  said  to  contain 
gold  and  chloride  of  silver.  Gangue :  a  cmmbiing  mass  of  quartz 
and  feldspar  stained  reddish  yellow,  probably  altered  country. 


Quartz,  impregnated  with  galenaj^   pyrite,  rhtKloehrosite,  with 
"ve  siiv 
rock. 


;uarTZ.  uunregoaiea  wiiu  gaiena :    pyriie,  ratKioenrosiie,  wicn 
native  silver  on  joint -planes.    Gangue:  decomposed  country 


•h'U  rising !  "Porphyrj*"  (f).    Nospecimens.    Vein:  strike,  E.  and  W. ;  dip,  i  Black  oxide  of  manganese,  with  gold,  silver,  and  c<»pper.    No 

vertical ;  3  to  7  feet  wide.  i      specimens. 

VUST>  CRBKK  DISTBICT. 

Ali£ouquin "White  granular  limestone  (dolomiticf)  near  granite.    Deposit:  .  Galena,  blende,  gray  copper,  etc.,  in  qiiartz.    Oxide  of  mans^a- 

strike,  N.  20°  E. ;  dip.  45°  E.,  in  irregular  bodies.  nese  and  pyrite  also  occur ;  silver  bearinc. 

Salmon Granite  (?)  hancinu  wall.     No   .specimen.    Limestone  foot  wall.  '  Quartz,  with  zincblende  and  copper  stains,  carrving  .•*ilver. 

Deposit :  »trike.  X.  20  E.  ;  dip.  45°  E. 

S]»»TkIe<l  Trout ■  Gray  crvstalline  limestone,  fine-grained  on  hanging  wall,  coarser-  Mainly  crystalline  riucblende  and  argenfifurous  iralena:  said  to 

griiiued  on  foot  wall.    Triu:  strike.  NE. :  dip.  80°  SE. ;  2  feet  carry  nihy  silver. 
I      widi'. 

Hull.     I  Fint-;:rained  ytllowi.^h  liuiestoiie  :  on- deiio»«it  in  bedded  masses:  Quaitz.  impregnated  with  black  sulphnrets  of  silver  and  car- 

[      strike,  E.  and  W.  ;  tli]).  :v2°  :  A  to  i)  fe«t  thick.  bonate  of  copper. 

Sciiiteli  Awl  LiuH'Htone.   white  and   cryst.illinr.    on   the  north  wall:    thinly  Stained  quartz,  with  oxides  of  mangftn«'«n.'  jind  copper,  cairjing 

bedded  and  slaty  on  the  south  wall.  Vein  :  strike,  E.  0°  S. :  dip.  ailver. 

vertical:  2  feet  witle.  • 

.M  «  LFl.I.A.N'K  OUI.CH    Dl.'^TKICT. 

l)e.r  Lodge     Dioritrgranitc.      Vein:    .strike.   N.  'JO  E. :    dip,  L'0°  W. ;  1  to   2  Iron-stained  quartz. 

feet  wide. 

Mct.'lellan'H  Guleh  lode     l)iorite-<:rnuile.     Vein:  strike.  NK. :  dip.  20^  S.  E Iron-stained  quart^z. 


fl  In  Februar>,  1S81,  a  portion  of  Di-er  Lod;;.-  county.  in<-luding  the  Summit  Valley  district,  was  set  ofl'  into  a  separate  county,  called  Silver  Bow. 
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LEWIS  AND  CLARKE  COUNTY. 


Mind. 


Cocmtfy  rock  and  vein. 


Ore  and  gau^ue. 


8ILVSR  CBXEK  DI8TBICT. 


Albion Dark  slate.  Vein:  etrike,  S.  H^K.;  dip,  70^  N.;  ISineheeto     Qoartz,  irith  oxides  of  iron  and  mauguneae,  little  lead  and  vop- 

11  feet  thick.  per.  carrying  gold  and  little  silver. 

Penobscot,     Snowdrift,     and     Tonph  greenisk  alate,  with  imnerfeot  bedding ;  small  quarts     Qoarta,  with  oxides  of  iron  and  manganese :  stibnite  in  pockets : 
Courage.  '      veins.    Vein :  strike,  S.  and  w. ;  dip,  1V>  K. ;  i  to  18  f<Mt  wide.  •      carries  gold  and  trace  of  fdlver. 

Belmont Slate  at  snrlkce.    "So  speoimens.    Konnai   granite  in   deptii.  i  Quarts,  with  some  calcite,  carrying  gold  and  ailver. 

Vein :  strike,  B.  and  W. ;  dip,  8. ;  avenge  width,  6  feet,  with  , 
two  branches. 


STEMPLB  DIBTBICT. 


Hickey  and  Bluebird Dark  compact  sUte.  with  imperfect  bedding ;  ore  bodies ;  strike,  ,  Mixture  of  quartz  and  feldspar,  oan^ing  gold ;  gangue  of  fine. 

'     E.  and  w. ;  dip.  W>  8.  compact  limestone  in  center  of  ore  body  in  depth. 

Mount  Pleasant '  Slaty  limeetone.    Deposit :  strike,  B.  and  W. ';  dip,  80^^  S. ;  width.     Ore  deposit  like  the  former. 

!      6  feet. 

Bandford Same  character  as  Hickey  and  Bluebird,  of  wMch  it  is  a  con- 

I      tinuatiun. 

Whip-poor-will Slaty  limestone.    Vein:  strike,  B.  and  W. ;  dip,  75o  N. ;  3  feet  i  Iron-atained  quartz. 

1  WAUC. 

OTTAWA    DIBTBICT. 

Drumlommond 


OWTHBB  DimUOT. 

Union  lode  Ko.  2 


Syenitio  granite,  with  a  little  quarts.    Vein :  st^e,  B.  and  W. ;     Mixtureof  quartsand  feldspar,  stained  with  aaorite  and  iron  oxide, 
dip.  70°  8. ;  60  feet  wide  (40  feet  long). 

I 

Diorite-granite,withbiotitet  hornblende,  andangite.  Vein :  strike! : ;  White  gold-bearing  quMts. 
dip,  ^K. -8  feet  wide.  ' 


JEFFERSON  COUNTY. 


GATAKACT  DUTBIOT. 

Boulder  


ManUe...  

CBDAB  PLADn  DlflTUCT. 

Keating 

BLKHOBM  DUfXBIOT. 

Alta 


A  M.  Holter 


MODHTAIH  DIBTBIGT. 

Little  Giant 

DmniicT  HOT  oboahubd. 
Bonanza  Chief 

BILVm  STAB  UUTBICT. 

Aurora  Borealis 


Broadway 

Ofaashopper  and  Crleket 
Gnibataka 


Decomposed  porphyry.  Vein :  strike,  N.  70  W. ;  dip,  W>  KB. ; 
7i  feet  wide. 

Syenite  (f)  containing  a  little  quarts.  Vein :  strike,  BNE. ;  dip, 
vertical;  4  feet  wide. 

White  homogeneous  felsite,  impregnated  with  pyrites.  Vein : 
strike,  N.  and  R. :  dip,  85o  W. ;  8%et  wide. 

Compact  felsitic  porphyry.  Vein :  strike,  NB. ;  dip,  9V>  NW.;  8 
to  10  feet  wide. 

Limestone,  thin  bedded  and  compact  on  hansing  wall ;  granular, 
resMubhiiK  a  sandatone  on  foot  wall ;  ore  Dody,  dip  4oo  to  the 
north  with  the  stratification. 


Greenish  eruptive  rock ;  undeterminable.    Vein :  strike,  B.  and 
W. :  dip,  80^  S.;  4  to  0  feet  wide. 

Ko  specimen.     "Quartsose  rook,"  "bedded  mass  in  granite." 
Dip,  200  KB. 

Fine^prained  gneiss.    Vein:  strike,  B.  and  W.;  dip,  46o  8.;  2 feet 

Hanging  wall  dark  impure  llmealonej  foot  wall  granite.  -De- 
posit: strike,  KW.  and  SB. ;  dip,  KP  S. ;  thickness,  15  feet. 

8yeiilte(f ),  probably  gneiss.    Ko  specimen.    Vein :  strike,  B.  and 
W.;dip,50<>S.;  6  to  8  inches  wide. 

Bven-gratned  gneiss.    Vein:  strike,  KW.|  dip,  46^KB. ;  2  feet 
wide. 


Iron-stained  quarts,  oanylng  gold. 
Gold-bearing  qnarta,  with  pyrite  {  little  ailTer. 

Massive  pyrite,  carrying  gold  and  sHver. 

Quarts,  carrying  galena  and  pyrite,  silver,  and  a  iltCls  gold. 
Quarts,  with  argentiferous  galena,  some  nattvaand  honi*sQvar. 


Iron-stsined  mass,  quarts  and  day  eairying  gold. 

Lron-stained  silioeons  matter,  containing  gold  ami  traeasof  aQver. 

Gold-bearing  quarts  with  galena}  little  earboaate  of  copper  and 
iron  oxide. 

Yellow  ferru|dnofi8  jasper,  with  spots  of  hematlta,  cbaloedony, 
and  calcite  in  the  nssnres;  carriea  gold. 

Iron-stained  gold-bearing  qnarta. 

Decompoeed  yellow  rook,  probably  gnsias  carrytaig  silver. 


MADISON  COUNTY. 


HOT  BrBoroe  ahp  bbd  butvf 
DimionBu 


Gneiss.    Vein:  strike,  KW. ;  dip,46o  B. ;  2  feet  wide. 


I 

Cordwainer Fine-grained  biotite-gneiss.    Vein:  strike,  KW.;  dip,  SfP  KB.; 

2|  feet  wide. 

Red  Blufr  I  Gneiw.    Vein:  strike,  E.and  W.;  dip.  41o  K. .  8  to  0fe#4wide... 


Crumbling,  stratified  rock,  iron-stained,  and  oyrylng  gold.    Al- 
tered country. 

Cmmbling,  iron-stained  gneiss,  carrying  gold ;  little  copp<-x . 

At  Burface  red  or  blue  jasper,  with  some  pyrite  and  i^.t!'  ua 

level  solid  muh*  of 


carrying  eold  and  silver.     B«;low  water 
pyrite  ana  galena,  with  little  quarts. 


Red  Chief Granite  (f).    Ko  Hp««cimens.    Vein :  dip,  48o  KB. ;  4  feet  wide — i  Imn-stained  quartz,  carrying  gold  and  silver. 


MIHKRAL  HILL  DlBTBlCr. 

White  Pine 


.|  Gneiss,  with  rhombic  pyroz«>ne.    Vein :  strike,  B.  and  W. ;  dip.     Massive  quarts,  with  some  galena,  carrying  gold  and  ailv<;i 
I     4SO&;  18  inches  wide. 
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PRECIOUS  METALS. 


BEAVER  HEAD  COUNTY. 


Mine. 


BAKNACK  DIBTRICT. 

Dakota  and  Blae  Grass . . 


Bxcelslor 

Freoch 

Golden  Leaf 
Sprin^eld  . 
WashinKton 


BALD  MOUHTADr  DISTRICT. 

Elkbom 


Coantry  rock  and  vein. 


Ore  and  sangne. 


Hanging  wall  granite ;  foot  wall  limestone.    No  si>eoimcnB.  De*  i  Qnarta,  pyrite,  and  silioeons  oxide  of  iron,  carrsring  goUL 
posit :  strike,  NE. ;  dip,  l&o  S£. ;  8  feet  thick. 

Hanglnp;  wall  jntinite  (f )  and  trap ;   foot  wall  limentono.    No  '  Iron-stained  quartz  and  pyiite. 
specimens.    Deposit:  strike,  N\v. ;  dip,  20o  S£. ;  8  feet  tbick. 

Hanging  wall  granite  (?) ;  foot  wall  limestone.     No  npeciroons.     Siliceons  iron,  with  pyrite,  carrying  gold. 
Deposit :  strike,  £.  and  W. ;  dip,  15o  S. ;  15  to  40  feet  tbick.        | 

Sarae  as  French.    Deposit :  10  to  80  feet ;  dip,  l&o  S. ;  strike,  NE.     Oxide  of  iron,  free  gold,  argentiferooa  galena, 
and  SW. ;  10  to  50  feet  thick. 


Hanging  wall  granite  (?) ;  foot  wall  limestone.    No  specimens. 
Strike,  NK  ;  dip,  150  S. :  5  feet  thick. 

Like  the  preceding. 


Granite.   No  specimens.   Vein  :  strike,  NE.  and  SW. ;  dip,  88^  N. 


Anriferoos  iron>stained  qnarti. 


TRAFPEB  DI8TB1CT. 

Hecla Dolomite,  blue  and  gray .    Ore  deposit  follows  1  be  stratificatlou- 

;      planes.    Strike,  N7;  dip,  IG^W. ;  2^  feet  thick.    Sovoml  bodies. 

jCeoknk 


"Zincblende.  bbick  copper,  gray  copper,  chloride,  and  nattTs 
silver."    No  specimens. 


Contains  galena,  cemssitc,calamine,and  copper  minerals.  Gangne: 
white  crystalline  limestone. 


Limestone,  silfcoons  on  banj^in^  wall,  crystalline  on  foot  wall. 
Ore  deposit  following  the  stratiflq^tion-planes.    Dip,  2b°  SW. 


i  Oxides,  carbonates,  and  solphorets  of  silver,  tbad,  and  copper. 
No  specimens. 


GEOLOGICAL  SKETCH  OF  NEW  MEXICO. 

The  territory  of  New  Mexico,  adjoiniDg  Colorado  on  tbe  south,  has  a  somewhat  larger'area,  and  is  -included 
between  the  one  hundred  and  third  degree  of  longitude  west  of  Greenwich  and  the  thirty-second  west  of  Washington, 
and  extends  from  the  thirty-seventh  degree  of  north  latitude  to  the  boundary  of  Mexico,  which,  except  in  the 
southwestern  corner,  is  formed  by  the  thirty-second  degree  of  north  Lititude.  Its  climate  is  even  drier  than  that 
of  Colorado,  which  may  be  due  to  the  fa?t  that  it  has  no  concentrated  high  mountain  mass  to  act  as  a  condenser  to 
the  moisture-laden,  winds  coming  from  the  southwest.  The  mountain  systems  of  Colorado  end  abruptly  near  its 
northern  border,  the  Colorado  range  continuing  with  a  gradually  decreasing  elevation  as  far  south  as  Santa  F6, 
while  the  San  Juan  mountains,  to  the  west  of  San  Luis  park,  siuk  beneath  the  Cretaceous  plains  almost  before  the 
boundary  is  reached.  Its  surface  is  made  up  of  an  irregular  series  of  detached  mountain  chains,  stretching  across 
the  middle  of  the  territory  in  a  southwesterly  direction,  with  a  mesa  country,  belonging  to  the  Colorado  plateaa 
region  on  the  northwest,  and  broad  arid  plain*^,  a  continuation  of  those  in  northern  Texas,  stretching  tb  the  eastwartl. 
Across  the  middle  of  this  area  from  north  to  south  runs  the  Rio  Grande  river,  whose  valley  presents  many  analogies 
with  that  of  the  famous  Nile  valley  of  Egypt.  Its  climate  is  warm  and  equable,  and  its  alluvial  soil,  which  occupies 
a  comparatively  narrow  strip  on  either  side  of  the  river,  in  general  not  more  than  2  miles  in  width,  is  of  exceptional 
fertility.  Like  the  Nile,  ic  is  subject  to  periodical  overflows,  and  the  area  of  its  arable  land  can  probably  be 
increased  by  a  more  perfect  systeai  of  irrigation  than  has  been  carried  on  by  the  Mexican  [)opulatiou  w^hich  at 
pre*seut  occupies  it.  With  the  exception  of  this  valley,  tliei*e  is  little,  if  any,  land  in  the  territory  which  can  be 
considered  available  for  agriculture,  not  from  any  want  of  fertility  of  soil,  but  from  the  absence  of  water  for 
irrigating  purposes.    The  main  wealth  of  the  territory  lies,  therefore,  in  its  grazing  lands  audita  mineral  resources. 

Our  gw)graphical  knowledge  of  this  area  is  as  yet  extremely  imperfect,  being  derived  only  from  the  meander 
lines  made  in  early  years  by  various  government  expeditious  in  exploring  routes  for  a  Pacific  railroad  and  from 
detached  mapsoCiMntionsof  the  central  and  northern  regions  made  by  the  explorations  west  of  tlic  lOOfh  meridian 
under  Lieutenant  Wheeler. 

In  reganl  to  its  geology  our  information  is  equally  fragmentary,  being  derived  Ironi  the  notes  made  by 
Professors  Jules  Marcou  and  J.  S.  Newberry,  who  accompanied  tiie  earlier  railroad  explorations,  and  of  Messi's.  G. 
K.  Gilbert,  E.  E.  Howell,  and  Professor  J.  J.  Stevenson,  who  accompanied  difl'erent  parties  of  the  Wheeler 
exploration.  The  census  material  with  regard  to  this  territory  is  also  exceptionally  incomplete,  owing  to  the  fact 
that  Colonel  Charles  Potter,  to  whom  was  intrusted  the  duty  of  visiting  and  reporting  on  its  various  mining 
districts,  was  treacherously  waylaid  and  killed  by  a  party  of  seven  Mexican  robbers  while  in  the  discharge  of  this 
duty,  and  while  his  work,  though  nearly  completed  in  the  field,  still  needed  his  personal  supervision  to  put  it  into 
an  intelligible  form. 

General  geologv. — The  Archa3an  island  which  stretched  through  the  state  of  Colorado  from  its  northern  to 
it«  southern  boundary  ended  abruptly  in  New  Mexico,  its  continuation  to  the  southward  being  marked  only  by  a 
series  of  more  or  less  submerged  reefs  in  the  ocean,  which  covered  this  area  until  the  close  of  the  Cretaceous  period. 
Up  to  this  time,  therefore,  the  waters  of  the  ocean  had  free  access  to  the  Colorado  plateau  region,  and  at  the  present 
day  the  coal-bearing  or  Cretaceous  rocks  are  known  to  extend  over  a  great  portion  of  the  territory.  Owing  to 
the  limited  rainfkll,  the  valleys  and  mountain  slopes  are  much  more  heavily  covered  by  Quaternary  dSbris  than  thjMe 
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of  GoloradOi  and  the  character  of  the  nDderlying  rocks  is  therefore  more  difficult  to  recognize.  The  Cretuceous 
formations  are,  however,  known  to  exfend  from  the  plain  country  westward  to  the  Bio  Grande  valley,  and  in  the 
northwestern  portion  of  the  territory  to  connect  with  the  Colorado  plateau  region,  while  they  still  form  the  surface 
rock  over  a  very  considerable  area.  In  the  latter  region  they  are  known  to  extend  beyond  its  western  boundaries, 
but  in  the  mountain  region,  in  the  southwestern  i>ortion  of  the  territory,  they  have  either  been  entirely  eroded  off,  or 
else,  owing  to  some  djTiamic  movement  later  than  the  Palaeozoic  period,  as  yet  unproved,  they  were  not  deposited- 
Of  eruptive  rocks  there  is  considerable  development  of  quartz-porphyries  and  other  Secondary  rocks,  especially  in 
the  southwestern  portion  of  the  territory ;  but  no  sufficient  study  has  been  made  of  them  to  determine  definitely 
their  age  or  relation  to  the  Paloeozoic  beds  in  connection  with  which  they  are  found.  The  only  known  Tertiary  beds 
are  those  near  San  lldefonso,  which  are  supposed  to  be  of  Pliocene  age.  As  yet,  therefore,  there  is  no  record 
to  determine  the  period  at  which  the  Tertiary  eruptive  rocks,  which  are  so  largely  developed  in  the  territory, 
were  first  poured  out  on  the  surface.  Of  these,  as  Mr.  Gilbert  shows,  an  immense  crescent-shaped  area  extends 
thfough  eastern  Arizona  and  western  New  Mexico  to  the  volcanic  group  of  the  San  Francisco  mountain  at  its 
northwestern  point,  and  to  that  of  Mount  Taylor,  in  Kew  Mexico,  at  its  northeastern.  They  also  cover  considerable 
isolated  areas  to  the  east  of  the  Eio  Grande.  That  eruptive  activity  has  continued  until  comparatively  recent 
times  is  proved  by  the  existence  of  numerous  actual  craters  and  cinder-cones  in  a  region  35  to  40  miles  southwest 
of  Mount  Taylor,  from  which  streams  of  lava  flowed  out  in  every  direction,  extending  at  least  60  milcb  to  the 
westward  and  to  an  unknown  distance  to  the  eastward.  These  recent  lava  flows  are,  according  to  Mr.  Gilbert, 
all  basaltic,  while  the  mass  of  Mount  Tayloir  consists  of  an  older  eruptive  rock,  described  by  him  as  something 
between  a  basalt  and  trachyte,  and  which,  from  analogy  with  other  regions,  may  be  supposed  to  be  either  andesite  or 
a  still  earlier  porphyrite.  Professor  Stevenson  also  describes  extinct  craters  as  existing  to  the  east  of  Santa  F6  near 
the  Turkey  mountains  and  flows  of  basaltic  lavas  filling  the  canon  of  the  Mora  river.  The  northwestern  part  of 
the  territory,  therefore,  which,  from  the  Nacimiento  nmge  westward,  belongs  to  the  mesa  region,  and  south  of  tlie 
Carboniferous  anticlinal  of  the  ZuDi  range  consists  a  broad  belt  of  lava  extending  to  the  plains  of  San  Augustin,  is 
covered  by  rocks  of  too  recent  age  to  afford  much  promise  to  the  prospector.  It  is  in  the  mountain  groups 
stretching  across  the  territory  to  the  southeast  of  this  region  that  the  principal  developments  have  thus  far  been 
made.  Among  these  Mr.  Gilbert  distinguishes  two  prevailing  trends — a  northwesterly  and  a  north-and-south 
direction.  The  former,  which  is  more  common  in  the  southwestern  x>ortion  of  the  territory,  he  considers  as  belonging 
to  a  x>ortion  of  the  Basin  range  system,  which  stretches  through  Arizona  in  the  direction  of  the  Sierra  Nevada; 
the  latter  he  connects  with  the  Colorado  system.  In  these  different  regions  the  rocks  thus  far  recognized  are 
either  Archaean  or  Palaeozoic.  Granite  and  gneiss  are  often  found  as  a  nucleus,  and  here,  as  elsewhere,  are  distinctly 
unconformable  with  th(v later  beds  of  the  Palaeozoic  formations,  which  consist  of  quaitzites,  sandstones,  limestones, 
and  shales.  Fossil  evidence  has  been  found  of  the  existence  of  the  Cincinnati  group  of  the  Silurian,  the  Waverly 
or  sub-Carboniferous,  and  the  characteristic  Carboniferous  limestones  of  the  Rocky  Mountain  region.  Of  Mesozoic 
formations  the  Trias  is  recognized  in  the  northern  i)ortion,  and  is  described  by  Professor  Stevenson  as  being  extremely 
thin  or  at  times  entirely  wanting  along  the  edge  of  the  mountains  northeast  of  San  ta  F6.  The  aggregate  thickness 
of  the  Cretace<ms  rocks,  which  consist,  as  elsewhere,  of  sandstones  and  shales,  is  given  by  Professor  Stevenson  at 
2,000  feet.  Mr.  Gilbert  states  that  coal  is  found  throughout  this  entire  formation,  but  only  that  of  the  middle 
is  of  economic  importance.  Professor  Stevenson,  on  the  other  hand,  makes  the  Galisteo  beds,  which  have  been 
practically  developed  in  the  northeastern  part  of  the  territory,  belong  to  the  Laramie  group,  or  extreme  upper  member 
of  the  Cretaceous.  Of  the  age  of  the  coal-beds  which  have  recently  been  developed  in  tbe  neighborhood  of  the  Eio 
Grande  valley  in  the  central  and  southern  portion  of  the  territory  no  information  is  available.  In  the  succeeding 
description  will  be  given  the  few  facts  it  has  been  possible  to  obtain  with  regard  to  the  geology  of  the  mining 
regions  thus  far  developed,  following  as  far  as  possible  the  division  by  counties. 

COLFAX  COUNTY. 

The  western  portion  of  Colfax  county  includes  the  southern  end  of  the  llocky  monntaius,  locally  called  the 
Taos  and  Baldy  ranges,  which  consist  of  a  nucleus  of  Archaean,  overlaid  by  Oarbouiferous  limestone  and  flanked 
by  Mesozoic  beds.  Throughout  the  region  there  is  a  considerable  development  of  eruptive  rocks  classed  as  trachytic, 
knd  on  the  adjoining  plains,  on  either  side,  are  recent  flows  of  basalt.  Partially  included  in  the  range  is  the 
longitudinal  Moreno  valley,  whose  Quaternary  deposits  are  said  to  constitute  rich  gold  placers.  Besides  the  placers, 
gold  veins  are  said  to  have  been  developed,  but  no  workiug  mines  are  reported.  Specimens  of  gray  copper  ore, 
associated  with  coal,  have  been  brought  in  from  points  along  the  eastern  foot-hills  of  tbe  mountains.  Their  geological 
position  is  not  known  The  matrix  is  a  sandstone  resembling  those  of  the  Cretaceous  formation,  and  it  may  be 
that  they  occur  in  connection  with  the  singular  longitudinal  dike  mapi)ed  by  Professor  Stevenson.  (Jalena  and 
c<msiderable  placer  deposits  occur  in  Taos  county,  adjoining  Colfax  on  the  west. 
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SANTA  Ffi  COUNTY. 

The  oldest  mines  of  the  territory,  said  to  have  been  worked  by  the  Spaniards  when  they  first  came  here,  over 
three  centuries  ago,  are  probably  in  Santa  F6  connty. 

The  Los  Oerillos  district  embraces  the  Los  Oerillos  mountains  north  of  the  Oalisteo  river,  and  the  Ortiz  mountains 
to  the  south.  In  the  former  an  eruptive  rock,  probably  rhyolite  or  trachyte,  breaks  through  the  Oretaceous  strata. 
In  this  are  found  irregular,  thin  deposits  of  galena  and  the  celebrated  turquoise  mines,  which  have  been  worked 
for  years  both  by  Mexicans  and  Indians.  This  mineral  occurs  apparently  as  an  impregnation  along  the  cleavage 
faces  of  the  country  rock.  Along  the  Ortiz  mountains  and  the  Placer  mountains  to  the  south  are  valuable  placer 
deposits,  which  in  places  have  been  penetrated  60  feet  without  reaching  bed-rock.  But  little  is  known  of  their  extent 
or  character,  and,  owing  to  the  want  of  water,  they  have  thus  far  been  but  little  developed.  The  Placer  mountains 
consist  of  Archsean  rocks  overlaid  by  Carboniferous  limestone.  Veins  of  auriferous  pyrites  are  said  to  occur  in  the 
Archaean ;  also  magnetic  iron  ore.  In  the  limestones  are  deposits  following  the  stratification  and  occurring  in 
connection  with  what  is  called  porphyry,  which  contain  both  auriferous  pyrites  and  sulphurets  of  copper,  more 
x>r  less  oxidized,  carrying  silver. 

In  Bernalillo  county  the  Sandia  mountains,  which  rise  abruptly  to  the  east  of  Bio  Grande  valley,  are  formed, 
according  to  Marcou,  of  Oarboniferons  strata  dipping  to  the  eastward,  and  have  been  apparently  lifted  to  their 
present  position  by  a  fault.  On  their  slopes  occur  also  rich  placer  deposits.  West  of  the  Bio  Grande  copper  has 
l)een  obtained  from  the  sandstones  of  the  Trias  in  the  neighborhood  of  Abiquiu.  The  ores  are  found  as  carbonates 
and  oxides,  replacing  fossil  plants. 

80C0KR0  COUNTY. 

In  the  Socorro  mountains,  lying  opposite  the  town  of  Socorro,  on  the  Bio  Grande  river,  according  to 
Professor  B.  Silliman,  (a)  are  several  large  veins  of  heavy  spar  running  in  a  northeast  and  southwest  direction  and 
dipping  40^  to  the  northwest,  carrying  chloride  of  silver  and  vanadium-bearing  mimetite.  The  Magdalena 
mountains,  30  miles  west  of  this,  consist,  according  to  the  same  authority,  of  slates^  limestones,  and  quartzites,  resting 
on  gneiss  and  traversed  by  x>orpbyritic  eruptions.  The  Juniata  lode  is  described  as  a  vertical  deposit  of  lead 
carbonates  between  porphyry  and  slates  reaching  a  maximum  thickness  of  65  feet,  but  of  low  grade  in  silver.  Galena 
and  zincblende,  with  calamine  and  anglesite,  are  also  found  in  the  same  deposit. 

In  the  Oscuro  mountains,  to  the  east  of  the  Bio  Grande,  are  de'posits  of  copper  glance,  azurite,  and  malachite, 
carrying  a  little  silver  and  gold  in  a  siliceous  conglomerate.  These  ores,  like  those  already  mentioned,  are  associated 
with  remain^  of  fossil  wood  and  various  plants,  and  are  said  to  carry  from  10  to  60  i>er  cent,  of  copi>er.  This 
(K)nglomerate,  because  of  the  resemblance  of  the  deposits  to  those  of  Bussia,  which  occur  at  this  horizon,  is  regarded 
as  of  Permian  age  by  Professor  Silliman.  The  reason  for  such  determination  seems  rather  inadequate,  in  view  of  the 
fact  that  the  Permian  group  has  not  yet  been  definitely  recognized  in  the  Bocky  mountain  system,  to  which  these 
deposits  belong,  and  that  the  beds  in  which  similar  deposits  have  been  found  in  Colorado  and  New  Mexico  have 
hitherto  been  determined  as  Triassic. 

The  Negretta  or  Black  range  extends  across  Socorro  county  into  Grant  county,  adjoining,  and  is  apparently 
connected  with  the  Miembres  range.  It  is  so  called  because  of  the  dark-colored  firs  which  cover  it»  According 
to  Professor  Silliman,  this  range  is  intersected  by  powerful  lodes  carrying  gold,  silver,  copper,  zinc,  and  lead,  but  no 
indication  is  given  with  regard  to  the  character  of  the  country  rock,  except  that  x>orphyry  is  mentioned  as  inclosing 
■one  vein.  In  the  western  portion  of  the  county,  at  the  head  of  the  San  Francisco  river,  is  the  MogoUon  district,  in 
which  islands  of  ArchsBan  granite,  with  PalsBozoic  rocks  resting  on  them,  occur  on  the  southern  border  of  the  lava 
area  already  mentioned  5  ai^d  in  the  limestones  of  the  latter  are  rich  deposits  of  copi>er,  in  some  cases  carrying 
both  gold  and  silver.    No  returns  from  individual  mines  are  at  hand. 

LINCOLN  COUNTY. 

In  Lincoln  county,  to  the  east  of  Socorro  county,  about  125  miles  from  the  Bio  Grande  valley,  is  the  White 
Oaks  district,  in  a  mountain  group  generally  known  as  the  Sierra  DIanca.  Q^ld  ores  are  reported  as  discovered  in 
this  district,  but  no  reliable  data  are  at  hand  as  regards  either  their  value  or  the  geology  of  the  district. 

DONA  ARA  county.  ' 

111  the  Organ  mountains,  to  the  east  of  the  Bio  Grande,  15  miles  1'roin  Las  Oruces,  argentiferous  galena  ores  are 
reported.  Near  Hillsboro',  on  the  west  of  the  Bio  Grande,  are  placer  deposits,  and  gold  veins  are  said  to  have 
been  discovered. 

The  most  important  mining  district  of  the  county  is  Lake  valley,  which  is  on  the  eastern  slope  of  the 
iNlienibres  mountains.  This  range,  according  to  Mr.  Gilbert,  has  a  core  of  Paljeozoic  limestone,  with  lava  on  the 
western  Kslope.  The  ore  bodies  occur  following  the  bedding-planes  of  limestone  beds,  which  dip  to  the  eastward. 
The  foot  wall  is  a  heavy-bedded  bluish-gray  limestone,  above  which  are  thinly-bedded  shaly  limestones,  carrying 
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fossils  of  the  Warerly  group.  The  ore  consists  of  argentiferous  galena  and  cerussite,  with  chlorides  and 
chloro-bromides  of  silver  in  a  gangae  of  red  and  brown  hematite^  with  some  oxide  of  manganese,  and  silica  in  the 
form  of  chert.  Professor  Silliman  reports  also  the  occarrence  of  vanadinite.  The  deposits  apparently  resemble  in 
their  manner  of  occarrence  those  of  Leadville.  Irregular  masses  and  dikes  of  eruptive  rocks  are  reported  also  as 
occurring  in  the  region,  but  their  lithological  character  and  direct  relation  to  the  ore  deposits  is  not  yet  definitely 
known. 

GRANT  COUNTY. 

Grant  county  has  been  the  principal  mineral  producer  of  the  territory,  its  most  important  mines  being  located 
within  an  area  of  which  Silver  City  and  Fort  Bayard  form  the  center.  In  the  Miembres  district,  on  the  west  slope 
of  the  Miembres  mountains,  to  the  east  of  Silver  City,  are  argentiferous  lead  ores  in  limestones  of  PalsBozoic 
age.  The  limestones  are  fossiliferous,  and  dip  to  the  eastward;  but  it  is  not  known  whether  they  correspond  to 
those  of  Lake  valley  on  the  east  or  to  those  in  the  neighborhood  of  Silver  City  on  the  west.  The  deposits  follow 
the  bedding,  having  a  foot  wall  of  limestone,  with  shale  on  the  hanging  wall.  To  the  north  of  Silver  City  is  the 
Pinos  Altos  mountain,  which  consists,  according  to  Mr.  Gilbert,  of  granite,  with  porphyry  overlapping  on  one 
side  and  the  lavas  of  the  Diablo  range  on  the  other.  The  veins  are  quartz  veins,  carrying  both  gold  and 
silver,  having  a  general  north  and  sout^  strike,  and  standing  at  a  steep  angle.  According  to  the  census 
specimens,  they  occur  in  both  diabase  and  quartz-porphyry.  At  Lone  mountain,  to  the  south  of  Silver  City,  are 
ferruginous  deposits,  carrying  chlorides  and  sulphides  of  silver,  following  the  bedding  of  limestones,  which  dip  to 
the  northeast. 

The  Burro  mountains  to  the  west  of  Silver  City  consist,  according  to  Howells,  of  two  bodies  of  Archsean  granite, 
the  one  covered  by  heavily-bedded  trachytes,  the  other  by  Palaeozoic  beds  dipping  to  the  northeast.  In  the  latter 
occur  argentiferous  lead  ores,  with  chlorides  and  sulphurets  of  silver.  Those  in  the  Chloride  Flat  district  occur 
between  limestone  beds,  and  those  in  the  Silver  Flat  district  between  an  overlying  quartz-pforphyry  or  diorite  and  an 
underlying  limestone  or  dolomite.  From  the  silver-bearing  limestones  Mr.  Howells  obtained  characteristic  fossils 
of  the  Cincinnati  group. 

In  the  Santa  Bita  mountains,  according  to  Mr.  Gilbert,  argentiferous  galena  occurs  in  Carboniferous  limestone, 
and  veins  carrying  gold  and  copper  in  i>orphyry.  The  famous  Santa  Bita  mines  are  near  the  crest  of  the  range  at 
the  contact  of  the  Carboniferous  limestone  and  an  overlying  porphyry.  The  Shakspeare  or  Virginia  district  is 
about  25  miles  southwest  of  the  Burro  mountains,  in  the  Pyramid  range,  which  is  made  up,  according  to  Mr.  Gilbert, 
of  basalt  and  trachyte,  overlying  an  older  lava,  in  which  occur  the  quartz  veins.  The  most  prominent  of  these  stand 
up  abov^  the  weathered  siuiace  of  the  rock,  while  others  less  prominent  carry  argentiferous  galena  ores  with 
chloride  and  native  silver.  The  country  rock  most  probably  belongs  to  the  older  or  Secondary  type  of  eruptives, 
although  Mr.  Gilbert  describes  it  as  resembling  the  propylite  of  v.  Bichthofen. 

SANTA  Ffi  COUNTY. 


SiiD6. 


UM  CBBBILLOS  DIBTBIOr. 

ICardudl  BonansA 

OLVSR  BUm  DnTBICT. 

Ssn  Pedro  aid  Cafion  del  Agna. 


CooBlry  rook  and  Tvin. 


SamxMed  to  bo  rhyolite.    Vein  Tortioal;  ftrlke,  N. 88o  £. ;  Sfeet 


Qnartaite  and  porphyiyoii  baxigiiig  waU ;  limoatoiio  on  foot  walL 
No  tpooimons.  i)epo«itip:tbthofonnatlon.  Strike,  N.  and S.; 
dip.  ISO  E. ;  80  feet  thick. 


Ore  and  gangne. 


I 


Argentiferous  galena  and  ceraaaite,  with  black  oxide  of  manfia- 
neee  and  minute  crystals  of  wnlfenite  (f ). 

Iron-etained  oparta.  withpyrlte,  carrying  gold ;  7  to  8  feet  thick  on 
hanging  wah;  nndeiiaia  by  deposit  of  asarite,  malachite,  chryso- 
oolla,  oaprite,  chaloopyrite,  and  bonmonite.    No  specimenn. 


GRANT  COUNTY. 


CHLOIIDB  FLAT  DUTBIOT. 

Bremen • •  ••• 


Providence 

LONB  MOUXTAIN  DI8TBICT. 


Limestone ;  ligfat-jgray  and  ciTatalline  on  hanging  wall,  dark-blue 
and  flne-graluedon foot  waU.  Strike. N. 8o £. ;  dip,  19° £.  De- 
posit in  irregular  bodies  on  foot  wall. 

Dark-bine  limetone  or  dolomite.  Vein :  strike,  N.  40^  W. ;  dip, 
85°  E. :  average  width,  2  feet. 


erargvntc,  argent 
argillaceoas  uate 


tite,  and  galena.    Gangue :  barite,  flaorite,  and 


I 


Cosette I  Dolomitio  limeetono;  light  brown,  crystalline,  and  called  porphyry, 

on  banciDp;  wall ;   reddish  with  conchoidal  iVacture  on  foot 
I      wall.    Depoaits  with  the  bedding.    Strike,  XW. ;  dip,  21°  E.. 
in  irregular  bodiefl. 


Iron-stained  quarts  and  limestone,  carrying  chlorides  and  snlphu- 
rets  of  silver. 


Siliceous  hematite,  carryings   chloride  and  sulphide  of  silvttr. 
Gangue:  altered  foot  w'all. 


M IKMBBBS  DISTRICT. 

Commercial Dark  carbonaceous  shale ;  foot  wall,  fof*Ailiferou8  limcHtoue.   No 

Hi)rc'iuieD8.    Deposit  in   irrei;ular  {XK'kets  with  tho  bedding; 
dip,  SE. 

HoOregor ,  Dai  k  carbonaceous  Ahale  :   foot  wall,  foHAiliferous  liuierttoue.   No 

siteciinens.    Deposit  in  irregular  pockfts  with  the  betiding  : 
dip,  8E. 

Naiad  Qoecn i  Dark  carbonaceous  shale :  foot  wall,  fossiliferons  limestone.   No 

specimens.    Deponit  in  irregular  pockets  with  the  bedding ; 
I     dip,  SE. 


Argent itVrous.    No  specimens. 


Chlorides  and  sulphurets  of  silver,  with  cerussite  and  carbonate 
of  iron  in  altered  limestone. 

Chlorides  and  snlphnrets  of  silver  and  oarbonatea  (f )  of  iron ;  tree 
milling. 
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GRANT  COUNTY— Continued. 


Mino. 

riSOS  ALT08  DISTIUCT. 

Lftngeton 

MinaGrando 

Ohio 

Pacific  No.  2 

6ILVKB  FLAT  DISTRICT. 

Masaachnnettfl  aod  New  Hex 
ico. 

Shennon 


Country  rook  and  vein. 


Mnch  altered  diabase,  called  lime«itone.    Vein :  strike,  N.  15^  £. ; 
dip,  70O  Slfi. 

Called  quartzlcsn  granite,  or  tracbTto.    No  specimens.    Vein: 
strike,  N.  and  S. ;  dip,  80o  £. ;  2  I'uet  wide. 

Doc<in3pose<l  quart z-porpbyry.    Vein :  strike,  N.  and  S. ;  dip,  £. ; 
4  feet  wide. 

Probably  diabase.  Vein:  strike,  N.  and  S. ;  dip,  75o  E. ;  2  feet  wide. 


Hancing  wall  ligbt-colored  qnartz-porpbyry ;  foot  wall  dark 
dolomite.  Deposit  witb  tbo  bedding.  Strike,  N.  82o  W.;  dip, 
850  £. ;  up  to  15  feet  thick. 

Han;^n^  wall  altered,  ernptive  rock,  possibly  diorlte;  foot  wall 
daric- brown  dolomite.  Deposit  with  the  bedding.  Strike,  N. 
and  S. ;  dip,  l&o  £. 


Ore  and  gaujfne. 


Gan&me  comssito,  ohloridus,  and  snlphidos  of  silver  carrying 
gold. 

Auriferous  r|Uartz,  with  chlorides  and  solphidcs  of  silver.    No 
specimens. 

Galena,  chalcopyrito,  with  barito  in  quartz,  carrying  gold  and 
silver. 

Mixture  of  barite,  quartz,  pyrite,  and  galena,  carrying  gold  and 
silver. 


Chlorides  and  sulphides  of  silver,  with  quartz  and  calcite. 


Galena,  with  chloride  and  sulphide  of  sOver. 
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Chapter  in.— DEEP  MINES. 

It  is  tho  purpose  of  this  chapter  to  present  a  statement  of  the  condition  of  the  deep-mining  industry  in  its 
yarioas  relations  as  far  as  it  has  proved  practicable  to  obtain  the  information  necessary  for  this  object.  An  ideal 
canvass  of  the  mines  of  the  country  would  have  led  to  absolute  totals.  It  is  conceivable,  for  example,  that  the 
actual  sum-total  of  supplies  consumed  in  all  the  mines  should  have  been  ascertained ;  but  a  moment's  reflection 
will  show  that  such  a  collection  would  be  wholly  impracticable,  and,  as  has  been  explained  in  the  preface,  it  was  never 
contemplated.  Mines  containing*  less  than  300  feet  of  shafts  or  galleries,  or  which  had  not  produced  100  tons  of 
ore,  were  not  included  in  the  examination.  At  many  mines  no  separate  account  is  kept  of  supplies  consumed. 
Numerous  mines,  too,  had  changed  hands  during  the  census  year,  and  the  records  of  the  earlier  period  were 
scattered  or  inaccessible,  while  others  were  abandoned  or  temporarily  closed.  No  effort  or  expenditure  would  have 
sufficed  to  obtain  substantially  accurate  totals  on  this  and  some  other  questions,  and  even  a  close  approximation 
would  have  necessitated  an  outlay  disproportionate  to  its  importance.  The  tables  of  supplies  are  nevertheless 
both  interesting  and  valuable,  and  show  the  total  consumption,  cost,  and  price  of  the  principal  aiticles 
purchased  by  nearly  600  of  the  most  important  mines  of  the  country,  the  relative  quantities  of  different  supplies 
consumed,  and  the  variations  of  this  relation  with  the  locality  and  with  the  kind  of  mining.  The  prices  of  an  article 
of  uniform  quality,  such  as  candles  or  quicksilver,  in  the  different  regions  reported  upon  indicate  the  cost  of 
trans]x>rtation  from  the  nearest  large  center,  and  inferences  as  to  the  natural  resources  of  the  region  may  be  drawn 
from  the  prices  of  wood  and  salt  Though  the  table  does  not  give  even  an  approximation  to  the  total  cost  of  the 
supplies  consumed  in  deep  mining,  it  affords  the  means  of  reaching  a  rough,  but  for  most  purposes  sufficiently 
close,  estimate  for  considering  the  character  of  the  mines  from  which  reports  have  been  received.  It  is  probable 
that  50  x>er  cent,  of  the  supplies  have  been  accounted  for,  and  that  the  total  expenditure  in  the  deep  precious-metal 
mines  is  not  far  from  $10,000,000.  It  is  somewhat  important  to  know  whether  the  supplies  consumed  by  mines 
amounts  to  $10,000,000  or  to  $25,000,000  during  the  census  year.  Whether  the  exact  sum  was  a  few  hundred 
thousand  dollars  more  or  less  than  ten  millions  is  much  less  important,  and  for  most  purposes  is  of  very  little 
consequence.    SimiLir  remarks  are  applicable  to  other  of  the  statistical  tables  presented  for  the  deep  mines. 

The  value  of  many  of  the  tables  is  technical  rather  than  economical,  and  these  exhibit  the  mining  practice  of  the 
country  in  a  way  which  it  is  believed  will  be  more  welcome  to  mining  men  than  any  other,  viz,  as  simple  statements  of 
facts,  groux>cd  according  to  locality.  Technical  mining  is  much  the  same  the  world  over.  Its  principles  and  methods 
have  long  since  been  laid  down  in  excellent  treatises  in  many  languages,  and  such  novel  features  as  have  been 
developed  in  the  mines  of  the  far  West  have  been  described  in  Mr.  J.  D.  Hague's  admirable  memoir,  (a)  in  the  rei)orts 
of  the  mining  commissioners,  and  in  the  proceedings  of  the  American  Institute  of  Mining  Engineers.  The  details 
only  of  the  applications  of  the  recognized  principles  of  mining  differ  with  the  character  of  the  deposits  and  local 
conditions.  The  nature  of  the  more  important  of  these  details  will  be  clear  to  mining  men  of  all  countries  from  an 
inspection  of  the  tables.  In  the  chapters  on  milling  and  hydraulic  mining,  which  are  peculiar  to  the  far  West,  and 
on  furnace  practice,  which  presents  features  unusual  in  other  countries,  technical  discussions  will  accompany  the 
statistical  data,  because  their  meaning  would  not  otherwise  be  clear  even  to  professional  miners,  whose  exx>erience 
has  not  been  gathered  west  of  the  100th  meridian. 

It  cannot  be  too  often  insisted  upon  that  this  volume  contains  no  estimates  except  where  the  fact  is  6X>eciflca]ly 
noted.  It  would  have  been  easy  for  those  engaged  in  its  preparation  to  have  combined  actual  returns  with  si)ecial 
information,  supplemented  by  hearsay,  and  to  have  evolved  tables  which  would  have  X)resented  an  extremely 
satisfactory  appearance;  but  there  would  have  been  no  way  of  asceitaiuiug  the  probable  error  of  such  tables,  and 
the  work  would  have  lost  all  value  except  as  an  expression  of  personal  opinion.  Estimated  tables,  it  is  true,  might 
have  been  published  in  addition  to  those  founded  on  actual  returns,  but  even  now  a  great  mass  of  valuable  material 
derived  from  the  schedules  must  be  omitted  for  want  of  space,  and  had  double  the  number  of  pages  been  at  our 
disposal  there  would  still  have  been  no  room  for  tables  of  oi)inions. 

The  number  of  reports  upon  which  the  figures  are  based  is  always  given  in  the  table,  and  varies  with  each, 
because  answers  to  all  the  questions  were  obtaiued  at  extremely  few  mines,  although  each  question  was  answered 
at  a  large  number.  There  can  be  no  doubt  that  some  answers  were  incorrect,  but  an  examination  of  the  schedules, 
reprinteil  in  the  appendix,  will  show  that  several  quentions  bear  u|K)n  almost  every  point,  and  that  a  fiilse  or 
erroneous  reply  would  nearly  always  lead  to  a  contradiction,  while  a  deliberate  design  to  deceive,  though  none  such 

a  SxpUfraUan  of  tks  FortiM  PmralUl,  vol.  UI^  Mining  Indosdry. 


106 


PRECIOUS  METALS 


may  bave  existed,  was  gaarded  against  by  refusing  to  permit  mine  owners  or  superintendents  to  inspect  the 
schedules.  Wherever  a  contradiction  was  detected  the  conflicting  data  were  rejected,  and  if  any  inconsistencies 
have  escaped  unnoticed  the  chances  are  that  the  errors  involved,  because  of  the  large  number  of  data  fix>m  which 
they  are  derived,  have  produced  no  perceptible  efPect  upon  the  tabulated  results. 

In  preparing  the  tables  the  first  step  was  to  tabulate  the  data  by  mines.  It  would  have  been  very  desirabljB  to 
publish  such  of  these  as  involved  no  confidential  information  in  full,  but  this  would  have  increased  the  size  of  the 
work  to  an  intolerable  extent.  They  are  therefore  omitted,  except  in  cases  where  the  meaning  of  the  fi^ts  would 
have  been  lost  by  aggregation. 

The  subjects  illustrated  by  the  tables  of  this  chapter  will  be  presented  in  the  following  order: 

Position  and  altitude  of  the  mining  districts. 

Ownership,  organization,  and  value. 

Development,  its  nature  and  extent. 

Machinery  and  its  manipulation. 

Labor  and  wages. 

Supplies,  their  consumption  and  cost. 

Accidents,  their  causes  and  results. 

POSITION  AND  ALTITUDE  OP  THE  MININO  DISTBIOTS. 

Tablb  I.— deep  MINES:  MINING  DISTRICTS,  BY  STATES  OB  TEBBIT0RIE8  AND  COUNTIES,  WITH  AVERAGE  ALTITUDE8. 


State  or  territoiy  and  eoimty. 


The  United  Ststee 


ALABAKA. 


Clebome.. 
TeUadega. 


ABXZOXA. 


Maricopa 
Do... 

Hohave.. 
Do... 

Pima 


Do. 
Do. 
Do. 
Do. 
Do. 


Diatrioi. 


BT  DDTSICTB. 


Township  19,  nnge  6 


Globe 


Hoalapai 
liaynard 
AnVaoa 


DoeCabezaa. 
Harsbaw  — 
Hartford  .... 
Oro  Blanco  . . 
Pima 


Do SwisAhelm . 

Do I  Tombstone 

Pinal Globe 


Do. 
Do. 


Do. 
Yarapai 
Do.. 
Do.. 
Do.. 


Pioneer 

Near  Pioneer . 

Tnrqaoise  — 

Big  Hug 

Cberry  Creek 

Hnmbog 

Peck 


Do Tiger . .' 

Ynma |  Castle  Dome. 

Do i  Silver 


CAUFORNIA.  I 

Amador '  Amador  City 

Do ]  Jackson 

Do !  Plymouth  ... 

Do j  Sutter  Creek. 

Calav<'«i*a« Washington. 


El  Dorado I  Springflold  .. 

Fresno  |  Potter  Ridge 

Inyo I  Cerri»  Gorclo  . 

Do I  Lookout 

Do Runs 


I 


Las.Hen llaydcu  Hill 

Los  Angeles '  Silverado   

Mariposa Coultcrville 

Do I  Mariposa  Estate. 

Mouo   I  Blimf  Spring 


Do 1  Bodle 

Do i  Indian 

Napa :  Calistoga 

Nevada '  Nevada  City. 

Placer ...    Colfax 


Piuraas GcDenee  Vallej' . . 

Do '  Indian  Valley 

Do — ;  Quartz  township. 

Do  '  Seneca 

San  Bernardino '  Clark 


Minea 
reported. 


Avmawe 
altitaae. 


Kumbtr. 


FmH. 


2 


28 


2    : 


1,060 
760 


6,067 
2,400 
4,-711 
6,800 
4,500 

5,950 
6,133 
0,800 
6,080 
4.000 

5.000 
6,042 
4.700 
3.826 
4,1'00 

5,600 
4.500 
4.700 
3,000 
5,650 

6.500 
2,500 
3,000 


1,325 

1,200* 

1,300 

1,250 

2,800 

1.900 
3,300 
8,000 
3,300 
5,400 

6,150 
2,500 
2,000 
1,300 
6,200 

8,938 

5,700 

800 

2.715 

2,400 

3,700 
4,575 
6.250 
8.500 
5,476 


BT  COUBTIB. 


Mines 
reported. 


Numhw. 


1 
1 


7 
'28* 


ATeraffe 
altitn&. 


F^et. 


86 


8 


6 


6 
1 

1 
1 


3 
1 


2    ! 


25 
1 
2 
1 


7 
2 


1.050 
760 


5,457 

"i.'soi" 


6,229 


4,406 


5,000 
2,756" 


1.280 
2,800 

1,900 
3,S00 


5,567 

6,1.70 
2,500 


1,650 


8,690 

2,715 
2,400 


BT  eXATM  OB  1BBBI- 
TOBm. 


Mines 
reported. 


Numhw. 
808 


4,686 
6,475 


Average 
altita&. 


FmL 
7.060 


81 


4,068 


DEEP  MINES. 


107 


Tabub  I.— deep  MIMES:  MIMING  DISTRICTS,  BT  STATES  OB  TESRITOBIES  AMD  COUMTIES,  ETC.— Oootinned. 


Steto  or  texritoiy  and  eoantj. 


oujvoBnA— ooBtfamed. 


SaaDiogo 
Do!T.. 

SoMta 

fiisUyoa . . 


Do... 
Tnohmino 


COLORADO. 


Bonldor. 
Do.. 
Do.. 
Do.. 
Do.. 


Do 

Ohalfee 

Do 

Do  ..  .. 
Clear  Creak 


Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Crnater. 
Do 
Do. 

Gilpin  . 
Do. 
Do 
Do. 
Do 


Do... 
Do... 
Do  .. 
Oanniaon 
Do  .. 


Hinsdale. 

Do... 

Do... 
Haerfano 
Lake 


Do... 
LaPUto. 
Ouray ... 

Do  .. 

Do.. 


Do 
Do 
Park... 
Do. 
Do 


Do 

Do.  . 
Bio  Grande 
San  Jaan  .. 

Do     ... 


Do. 

Summit 
l)o- 
Do 
Do. 


D 


(>, 


DAKOTA. 


Cntitcr 

Do 
Lawroncf* 

Do  ... 

Do.  .. 


Pennington 
Do 


DiatElot 


Cargo  Mnohaoho 

Pittaborg 

Qnarts  valley  . . . 
Sawyer's  Bar  — 


Sonth  Fork  Salmon. 
Sonlsbyrille 


Central   

Gold  Hill.... 
Grand  Island 

Magnolia 

SngarLoaf .. 


Ward 

Xhalk  Creak 

nPreeGold... 

Monarch — 

Argentine  ■ . 


Banner 

Cascade 

Chicago 

DowmeTille 
Geneva  


Griffith 

Griffith  and  Qm 

Idaho 

Iowa 

Montana 


Morris ....... 

Seaton 

SnaoishBar. 
Trail  Bnn... 
Upper  Unlfln 


Virginia 

YorlTT: 

Hardsorabbla. 
Verde , 


Bnterprlaa 
Enreka . . . 

>ry  .. 

ceye. 
Monntna 


Meradn 

QoartsVallej. 
Rnsaell 


Baby... 
TinCnp 


Galena.... 

Lake 

Park 

Third 

Califbnla. 


Homeataka.. 
Califioniia.... 
Iron  Springs. 

Pioneer 

Snefflea 


nnoomnaligra 

Upper  San  MlgMl 

Buckskin 

Consolidated  MoatgooMiy . 
Horseshoe 


Mosquito . . . 
Sacramento 

Summit 

Animas 

Eureka 


Uncompaghre 

Battle  Mountain 

Sevan 

CoDHolidated  Ten-mile . 
Boi-D  Silver 


McKay 


Cole    

Custi  r  

RearButtt'., 
Loht  Placer 
W  hit  »r  wood 


('rr»e« 


BT  DnmcTE. 


leportad. 


\  I  lion .................. 

Nev.ton  Forlw I 


2 
6 

15 
2 

25 

2 
3 


Averaga 
altitude. 


8,061 
200 
1.800 
8,600 
4.400 

8,600 
8.850 


7,888 
7.447 
0.528 
8,800 
7.450 

9.225 
11.838 

7.000 
10.150 
ia»400 

fi.275 
8,225 
8,500 
8^500 
ILOOO 

9.856 
8,600 
8,706 
8,000 
8^250 

8^067 
9,400 
8,102 
8,550 
0,988 

8^858 
8;  900 
7,820 
8.600 
9,000 

8;  500 
9,000 
8,880 
8,800 
8,506 

8;  965 

8,650 

8,793 

10,000 

11.000 

10.117 
9.000 
12,000 
10,000 
10,822 

12,600 
8,800 
9.088 
9,788 

11.016 

8,566 
11,137 
12^000 
18,550 
18.150 

12,044 
11,400 
12.000 
10,680 
11.625 

11,890 
10.000 
10,000 
11,817 
9,800 

10,000 


T.  (lOO 

6,  i:u 
.\400 
5,500 

6.  'MH) 


BT  OOUKTIU. 


Mines 
reported. 


NvmJb^r, 


8 
1 


8 
1 


S7 


48 


8 
1 


81 
1 


81 


9 
1 


33 


Average 
altUnde. 


JWt. 


1,160. 
1,800 


8,800 
2,850 


8;U4 


10.617 


8^948 


8^066 


'8,*70i* 


10,600 


10,212 
10.000 


10.876 
8;  800 


10.184 


18,425 
12^000 


11,276 


8 


10,656 


6,440 


42 


5.721 


6,020 


BY  STATBB  OR  TBBK- 
T0BIS8. 


Mines 
repOTted. 


Kumbtr. 


250 


Average 
altiUkto. 


6,447 


9,784 


66 


6,858 
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Table  I.— DEEP  MINES:  MINING  DISTRICTS,  BY  STATES  OR  TERRITORIES  AND  COUNTIES,  ETC.— Continued. 


Stote  or  territory  and  coantj. 


GKOItaXA. 


Cherokee 
Do... 

Forsyth  . 

HaU..... 
Do... 


Lincoln 

McDuffle  ... 
Meriwether. 


IDACO. 


Altnraa 
Do. 
Do. 
Do 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 


Do. 


Bois6  . 
Do 
Do. 
Do. 

Do 
Do 
Do. 
Lemhi . 
Do. 


Owyhee. 
Do.. 


1L41KS. 


Dictriet. 


New  Hickory  Flat. 
Thinl,  section  2  ... 
Third,  aec'tion  1... 
Ninth 


Ropublic4in 

Lutlierville  1281 


Bonaparte 

ElkCrei'k.... 
Ilunlscralible , 
Muidlelioiad. 
North  Fork... 


Queen  *H  River 
l;o4l  Warrior. . 


Kocky  Bar,  or  Bear  Creek. 

Sawtooth 

Smiley 'a  Basin 


Wood  River. 


Banner  

Canun  Creek. 

Elkliom 

Gambiiuus  .. 


Granite 

Mammoth    

Sbaw's  Mountain 

Bay  IIorAo 

Yankee  Fork .... 


Car»»on 

Wagontown 


Hancock I  Gonldnboro 


Do 

Do 

Penobflcot  .. 
Washington 


York 


MOKTAXA. 


Beaver  Head 

Do 

Do 

Deer  Lodjce t . 

Do...  


Do... 
Do.  . 
Do  .. 
Do... 
JefferHon 


Do , 

Do  

Do 

Do 

Lewis  and  Clarke 


Do. 
Do 
Do. 
Madison 


Sullivan 

W^cst  Sullivan 


Fifth  . 
Acton 


Bald  Mountain. 

Bunuack  

Tnipp^r 

Flint  CnTk... 
Independence  . 


MrCbllan's  Gulch 

Silver  CitM'k 

Summit  Valley 


Cataract 


Cetlar  Plolna. 

Klkhom 

Mountain  — 


Ottawa 


Owyheo 

Silver  Crook 

Stvniplo 

I(otNpiinp:H. 


Do  I  Lower  Hot  Springs 


Do ;  Mineral  HiU 

Do Roil  Bliiir... 

Do 

Do 


RKVADA. 


SilvorSbower. 
Silver  Star 


Klko Columbia 

Do Tiisc.iiora 

Esmeralda   |  C'uliinibiirt 

Do  I  F.Hiiter.ilda 

Do I  OncotA  


Do Wilson 


Enreka  ... 

Do  ... 

Do.... 
Hnmboblt 


Do 
Do. 
Lander 
Do. 
Do. 


C«»rt4'Z 

Eureka 

S«  vTvl  Cafion 

Mount  Rose 

Sierra,  or  Dun  Glen. 

W  iniiemiicca 

Battle  Mountain.... 

Lewis 

Beeoe  River 


BT  DisTBicre. 


Mines 
reported. 


Kwmber. 
1 
1 
1 
2 
1 

1 
1 
1 


7 
1 

S 
1 
2 
8 


2 
2 


1 
7 
2 
5 

2 

1 
2 
24 
1 
2 

1 
1 
1 
•2 
1 

1 
1 

4 
2 
1 

1 
1 
1 
8 


1 

10 
6 
1 
1 

2 

1 

15 
1 
1 

1 
1 
1 
1 
1 


Average 
altitude. 


1 


8 
1 

'    \ 

7    ' 
8 


2 

4 
1 
1 
1 


FB€L 

3.005 
1,290 
1,2»0 
1,S45 
740 

590 
580 
000 


8,3.')0 
7,000 
^a'tO 
8,514 
8,000 

5,825 
5,600 
5,300 
0,200 
8,500 

6,500 
to 
10,000 
7,050 
5.005 
6,300 
6,500 

7,000 
7,9<>0 
4,733 
9,500 
8,407 

7,006 
6. 2U0 


42 

25 

20 

200 

125 

350 


8,000 
6. 428 
0,  C'K) 
6, 220 

5,  SCO 

7.000 
7, 4(10 
5, 000 
6,500 
6,6U0 

5.000 
6.000 

6,  OlM) 
5. 250 
5,000 

5,200 
6,500 
G,  000 

5, 5:>o 

6,000 

7,  .'"•00 
5.000 
5.(100 
0,433 


7.000 
0. 403 
0,41:1 
7.000 
0,000 

7,000 
7,400 

7.  :m 

7,000 
6,00U 

6,000 
5.800 
6,500 
7,500 
7,800 


BT  couxnxs. 

BT  STATU  OK  TKBII- 
TOKXia. 

Mines     , 
reported. 

Number. 

Average 
altitude. 

1 

Mines 
reported. 

Averan 
alUtoda 

.Fast 

Number. 

FmL 

2 

1 

1,148 
1,290 

8 

1 

1 
1 

1,143 

690 
680 
950 

9 

1,015 

:::::::*::. 

i " 

0,788 

• 

9 

6,090 

4 

6,725 

10 

7."i85 

40 

0,924 

■'"*'"i""""""'"""" 

7 2fl 

i 

1 
1 

1 

200 
125 

860 

10 

88 

10 

7,230 

35 

6.121 

7 

5,814 

7 

5,814 

. 

. ........... 

1 

! 

1 

9 

6,878 

68 

0,180 

11 

6,539 

9 

6,981 

17 

7  9M 

*•     1         -f  — — 

.     ...'     1 

8 

6,933 

8 

7,'ioo* 
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Table  L— DEEP  BONES:  MINING  DISTRICTS,  BY  STATES  OE  TERRITORIES  AND  COUNTIES,  ETC.— Continned. 


State  or  territory  and  county. 


mvADA— eontinoed. 


lincoln 
Do. 
Do. 
Do. 

Nye  ... 


Do. 
Do. 
Storey. 
Do. 
Do. 


HEW  HAMFSIIIBB. 


Cooe.... 
Grafton. 


KKW  MEXICO. 


Grant. 
Do. 
Do. 
Do. 
Do. 


Santa  F6. 


XOBTH  CABOLOTA. 


Davidson .... 

Do 

Do 

GuUfoTd 

Mecklenburg 


Do. 
Moore  . 
Naiih  .. 
Bowan. 
Stanley 

Tuston. 


OBBOOV. 


Baker. . 
Do. 
Do. 
Do. 
Do 


Grant 

Joaephlne 


UTAH. 


Beaver 
Do 
Do. 

Juab... 

Plate  . . 


Do.... 
Salt  Lake 

Do.... 

Do.... 
Snmmit . . . 


DIatriei. 


Bristol , 

Eldorado  ... 

Ely 

Jack  Rabbit 
Morey 


Tybo 

Union 

American  Flat. 

GoIdlliU 

Virginia 


Storeyand  Lyon (Sutro tnnnel) 

White  Pine Cherry  Ci^eek . 

Do ~" 

Do 


Ward 
White  Pine. 


Sbelbume 

Ammonooaao 


Chloride  Flat.. 
Lone  Mountain 

Miembi'eH 

Pines  Altos 

Silver  Flat 


Los  Cerrlllos. 


Emmons  township  . . . . 
Thomasvllle  township 


Capp's  nui 


Sixth 

Griffith  township 


Bamt  River  .. 
Conner  Creek. 
Rve  Valley  ... 
Silver  Creek.. 


Granite 
Yank.. 


Bradsbaw 

San  Francisco 

Star 

TiDtlc     .       .. 
Mount  Baldy  . 


Ohio 

Bi^  Cottonwood  .. 
Little  Cottonwood 
West  Mountain. . . 
Uintah 


Tooele 

Do 

Do  

Utah American  Fork 

Do Silver  Lake 


Camp  Floyd 
Ophir  .  ... 
Rush  Vallev 


Wasatch ,  Blue  Lodgi- 

Do '  Suake  Creok 

WashiDgton i  Harrluburg,  or  Silver  Beef . 

VIBOINIA. 


Cnlpeper • , 

Fauquier 

Louisa Coohoo  township . . 

Stafford ;  Hartford  township 

WASHDrOTOX.                            I 
Yakima i  Peshaston 


WTOMOrO. 


Sweetwater. 

Do 

Do 


California 

Miner's  Delight. 
Shoshone  


BY  DIBTRICTB. 


Mfaiea 
reported. 


Nwmber. 
2 
1 
2 
1 
1 

1 
2 
1 

13 
20 

1 
8 
1 
2 


1 
1 


2 
1 
S 

6 
1 


1 
1 

S 
1 
1 

1 
1 

1 
1 
1 


1 
1 
1 
1 
1 

s 
1 


1 

4 
2 
9 
1 

1 

8 

0 

13 

6 

1 
7 
2 

4 
2 

1 
8 
8 


1 
1 
1 
1 


8 

8 


Average 
altitude. 


FeeL 

8.300 
1,700 
8,200 
7,500 
8,200 

8,500 
7,650 
5,729 
6,803 
8,105 

4,483 
7,233 
8,000 
9,500 


1,000 
700 


6,800 
8,300 
7,000 
6,(;00 
8,800 

6,800 


745 
600 
n750 
900 
930 

785 

460 

300 

1,050 

1,200 

1,075 


4,425 
8.800 
6,000 
7,500 
8,000 

6,950 
2,000 


6,600 
6.675 
5.625 
6.222 
7,600 

8.500 
9,944 
9.511 
6.647 
8,460 

7,000 
8,100 
6,400 
9.725 
8,500 

8,000 
9, 6:13 
8,922 


400 
250 
320 
225 


8.000 

7.500 
7.^ 
7,500 


BT  00UXTU8. 


Minos 
reported. 


Kumbtr. 


83 
1 


1 
1 


12 
1 


4 
1 


2 
1 
1 
1 
1 


2 
1 


7 
9 


29 
5 


10 


4 
8 


1 
1 
1 
1 


12 


Average 
altitude. 


Fttt. 


6,867 


7.450 


6,984 
4,483 


8.117 


1,000 
700 


6.709 
6,800 


ni 

900 


858 

460 

390 

1,050 

1,200 

1,075 


4,645 

6,950 
2,000 


6,364 
6,222 


8.000 


8,480 
8,460 


7,650 
"9,317* 


9,225 
3,922 


400 
250 
820 
225 


2.000 


7,806 


IIT  STATICS  OR  TIRBI> 
TOIUKS. 


Mines 
reported. 


Kumbtr, 


03 


2 


13 


12 


8 


Average 
aiatnde. 


FuL 


8,682 


850 


6,715 


808 


4,881 


80 


7.568 


1    i 


2,000 


12 


7.808 
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ThiB  table  shows  the  distribatioD  of  mining  districts  by  states  or  territories  and  oonnties,  with  their  average 
altitudes,  and  thus  contains  both  geographical  and  topographical  information.  The  slightest  knowledge  of  the 
general  altitudes  of  the  different  parts  of  the  country  in  coDuection  with  this  table  shows  that  in  the  United  States^ 
as  throughout  the  world,  the  mines  are  in  the  mountains.  The  degree  of  accuracy  of  the  several  altitudes  given 
varies  greatly,  for  while  many  of  them  have  been  determined  by  actual  leveling,  others  have  been  ascertained  by 
barometrical  observations,  whOe  in  some  remote  districts  the  elevation  is  merely  estimated  by  comparison  with  the 
nearest  known  points.  The  various  government  and  railroad  surveys,  however,  have  established  the  altitude  of  so 
great  a  number  of  points  throughout  the  West  that  few  mines  are  at  great  distances  from  localities  of  known 
elevation.    Where  definite  information  is  lacking,  the  tendency  is  to  overestimate  the  altitude. 

Table  H.-DEEP  MINES:  NUMBER  OF  MINES,  BY  ALTITUDES,  AND  BY  STATES  AND  TERRITORIES. 


State  or  teiritofy. 

Total   1 
number; 
ofminee 

re- 
ported. 

1 
1 

Under 
1,000 
feet 

1 

:     82 
'      1 

Over 

1,000 

and 

nnder 

2,000. 

Over 

2,000 

and 

nnder 

3,000.. 

Over 
8,000 
and 
nnder 
4,000. 

Over 
4,000 
and 
nnder 
5,000. 

Over 
6,000 
and 
nnder 
6,000. 

Over 
6,000 
and 
nnder 
7,000. 

Over 

7.000 

and 

nnder 

8,000. 

Over 

8,000 

and 

nnder 

9,000. 

105 

Over 

9,000 

and 

nnder 

10,000. 

87 

Over 
10,000 

and 
nnder 
11,000. 

Over 

11,000 

and 

nnder 

12,000. 

82 

Over  1   Over 
12,000      18,000 

uid        and 
nnder  >  nnder 
18,000.  i  14,000. 

The  United  Statea 

808 

1 

10 

10 

18 

44 

122 

168 

88 

61 

28    '            4 

1 

2    ' 
81    i 
68 
250 
66 

0 
40 
10 

68    1 
98 
2    1 
18 
12 

«    i 
80    I 

4 

1 
12 

1 

, 

AriflonAr r,.--  

6 

• 

5 

8 

29 

5 

88 

4 

U 
5 
8 

26 

1 

6 

56 

0^1l^fc«^lia 

8 

8 

21 
8 

18 
M 

Colorado  -. 

58 

29 

28 

4 

Dakota 

26 

Georgia - 

4 

s 

Idaho     

2 


0 

12 



9 

4 

4 

*  i 

Haine    

10 



.,,,/... 

^ATltATia r  - 

1 
1 

.... 
27 
15 

28 
46 

6 
19 

2 
8 

8 
8 

Nevada 



1 

i 

1 
1 

I  ■ 

New  HamiMhire 

........I........ 

_  _ 

Nww  Mexico  - ,  r , .  -  - .  

1 

1 

6 

7 


North  C^rolinft 

>       0 

8 

1 

1 

Oregon - 

1 

2 
3 

'  ■  * 

1 
6 

1 
7 

1 
14 

2 
U 

Utah 

1 



15 

1* 

8 

8 

i....... 

Virginia 

Washington 

Wyoming 

: 

4 

i 

r 

1 

.  .                      1     _   -...^               . 

1 

1 

10 

2 

i        



■ 

1 

A  part  of  the  results  of  Table  I  are  here  presented  in  a  more  condensed  form,  in  order  that  they  may  be  more 
readily  appreciated,  and  it  appears  that  about  one-third  of  the  mines  of  the  country  lie  between  5,000  and  7,000  feet 
above  sea-level.  The  distribution  by  level  in  the  different  states  is  characteristic.  In  California,  owing  to  the 
considerable  number  of  useful  minerals  extracted  and  to  the  occurrence  of  deposits  in  the  Coast  ranges  as  well  as 
in  the  Sierra,  mines  are  pretty  evenly  distributed  from  the  sea-level  to  10,000  feet  above  it,  while  in  Colorado  there 
are  more  mines  above  12,000  feet  than  below  8,000  feet,  and  in  Dakota  all  mines  reported  lie  between  5,000  and 
7,000  feet. 

Tabia  UI.— deep  MINES :  HIGHEST,  LOWEST,  AND  liEAN  ALTITUDE  OF  THE  MINES,  BY  STATES  AND  TERRITORIES. 


state  or  territory. 


The  United  States 


Alabama 

Arizona 

California 

Colorado 

Dakot-a 

Georgia  —  

Idaho  

Maine 

Montanu 

Nevada 

Now  Hampshire. 

N»'W  Mtfxico 

North  Carolina  . 


ALTTTUDB  OP  THS  UJMES. 


Higheet. 


Loweat. 


Mean. 


Feet 
13,800 


Feet 
Tide>water. 


Orugon 


Utah 

Virp:iniu t 

Washmi!t4iii    

Wyominjc 


1,050 

780 

9,300 

2,400 

9,194 

200 

13,800 

6,500 

7,000 

5,000 

1,350 

580 

10,0(K) 

4,500 

350 

Tido-water. 

9,800 

5,000 

9,700 

1,700 

1.000 

700 

7,000 

6,300 

1, 200 

390 

7,500 

2,000 

11,000 

3.450 

400 

•JlT) 

'J,  000 

L\000 

8.  000 

7.50(» 

Fe§t 
7,069 


905 
4,908 
5,447 
9,784 
5.853 
1.015 
6,924 
88 
6,180 
6.632 

850 
6,715 

803 
4,891 
7,555 

299 
2,000 
7,C08 


DEEP  MINES.  Ill 

Tamim  IV.—ALTrrUDEB  OF  SHAFTS  OF  THE  COMSTOCK  HINBS  IN  BEFEBENCE  TO  THE  BDTIO  TDHHEL. 


Num. 

.UUtndaalnTB 

•M-IOT^ 

Sutra  tamwl. 

•     l.T4> 

IS 

1,874 

1,U0 
1,S1S 

ts 

,H8 

i:us 

1,U8 
1.443 

■E's.-sr 

l.W&I 

Si 

I,  SIT,  8 
I,  823.0 

i.ser.i 

I,IW.S 

Is 

la 

«;iis 

li 

£,»81 

Is 

B.73I 

TeUowJa«ket«ld) 

' 

Id  this  table  the  altitudes  refer  to  the  tops  of  the  shafts.  Id  one  Bense  the  data  are  of  merely  local  importaDoe, 
bat  the  Gomstook  lode  lepreseDt?  so  large  a  portion  of  the  miDing  int«reflt8  of  the  far  West  that  facta  concerning 
it  are  welcome  to  a  very  large  number  of  persons. 


Tablr  v.— deep  lUNES:  AMERICAN  OWNERSHIP. 


Ill 
1 151 


^1 

«1 

■» 

\  t 

1 

Jl 

Th«  Unltod  StMw 

CaUfunlk 

Ciilonuln 

DukoM 

Iilulio 

Main* 

U.iDtAna  

>Vvada 

»<iMul«l 

X'oilb  CiToltU 

W-i-WiiKloii    

Ofmluf 


II 


ii!iisi  I  rill  111  lit 


Tabic  V  includes  only  tlit;  more  importJint  iiiiiics:  tluit  is,  those  couHiUei-fd  worth  importing  npou  for  other 
l>iii|KMi'fi  tliiu]  that  of  apcerlaininc  the  «wuer«liip  meiTly.  It  tlicrcfore  omitii  a  very  hirgc  iinmb«'r  of  uutk-s  wliicii 
liavi-  been  inoorporalvd  in  Sini  I'liincisco,  New  York,  etc,  n»  well  an  the  many  ]ii-oft|>e('ts  owned  in  thedistrici  wliere 
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located.  For  example,  of  several  bimdred  mines  of  Nevada  owned  by  corx^rations,  and  at  one  time  or  another 
listed  on  the  San  Francisco  stock  exchanges,  only  68  appear  in  the  table.  It  nevertheless  embraces  a  sufficient 
portion  of  the  mines  which  have  been  profitable,  or  which  have  held  forth  sufficient  promise  to  authorize  active 
operations,  to  fairly  represent  the  distribution  of  ownership  in  the  several  states.  It  will  be  observed  that  New 
York  and  Galifomia  own  about  70  per  cent,  of  the  mines  in  other  states  which  are  included  in  the  table. 


Tablb  VL— deep  MINES:  NATIONALIIY  OP  OWNERSHIP. 


State  or  teoltoiy. 

Number  of 

minos 
reported. 

owsnaHiP. 

foreign* 

ii 

Total  for-  "    »^„ii.v 
eign.      !|   *»«*'•'*• 

1 

Anglo- 
American. 

Vteneh. 

natch. 

The  United  States... 

1,172 

1,155 

17                  U 

1 

1 

1 

2 

71 

105 

251 

56 

10 

254 

U 

70 

100 

8 

14 

12 

0 

186 

5 

1 

12 

2 

71 

101 

248 

66 

10 

254 

11 

70 

07 

8 

U 

12 

9 

179 

6 

1 

Alison* 

CiUifomiA 

4 
8 

4 

8 

Colorado 

Dakota 

G(eoi;gia 

Mftbo 

Maine    .  ,       

Montana ... 

Nevada 

8 

8 

New  Hampahire 

New  Mexioo 

.,..&,.... 

North  Carolina 

w 

Oreeon 

Utah 

7 

4 

1 

1 

1 

Virginia 

Washington 

Wypiqtujr 

u  1 

1 

Amerioan  ownership. 
Foreign  ownership. . . 


Percent. 
...  08.55 
...      L45 


The  amount  of  American  mining  property  owned  outside  of  the  United  States  is  extremely  small,  and  of  the 
foreign  owners,  as  might  have  been  supposed,  nearly  all  are  English. 


Table  Vn.— DEEP  MINES :  OWNEESHIP  (PERCENTAGES). 


AMIBICAN  0WKXB8HIP. 


State  or  territory. 


The  United  States 


TotaL 


PereerU, 
98.55 


Alabama 

Arizona 

California 

Colorado 

Dakoto 

Georgia 

Idaho , 

Maine 

Montana 

Nevada 

New  Hampahire 

New  Mexico 

North  Carolina . 

Oregon 

Utah , 

Virginia 

Washington .... 
Wjoming 


100.00 
100.00 

06.10 

08.80 
100.00 
100.00 
100.00 
100.00 
100.00 

97.00 
100.00 
100.00 
100.00 
100.00 

96.24 

loaoo 

100.00 
100.00 


Owned 

in  state  or 

territory 

where 
located. 


Percent 
67.82 


100.00 
22.54 
80.52 
58.17 
6a  71 
70.00 
88.10 

100.00 
84.29 
16L00 
66.67 
71.43 
2&00 
88.89 
76.88 
20.00 

loaoo 

100.00 


Owned  in 

other  states 

or  territories 

than  those 

in  which 

the  mines  are 

located. 


Percent. 
8L23 


77.46 
6L67 
40.63 
39.29 
80.00 
11.81 


15.71 
81.00 
38.83 
28.57 
75.00 
ILll 
19.86 
80.00 


Foreign 
ownership. 


Percent 
L45 


8.81 
L20 


&00 


8.78 


DEEP  MINES. 
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As  a  rule,  the  greater  namber  of  mines  of  each  state  and  territory  are  owned  within  its  limits,  Nevada  and 
Arizona  fbrnishing  tlie  only  exceptions  west  of  the  lOQtb  meridian.  A  smaller  portion  of  Califoruiit  mining  proi>erly 
is  owned  elsewhere  than  is  the  case  with  any  other  importaut  mining  state  or  territory  of  the  far  We  it,  as  appears 
from  Table  YII.  Nevada  mines  are  chiedy  owned  in  California,  while  those  of  Arizona  and  Colorado  are  largely  in 
the  hands  of  New  York  capitalists.  The  proportion  of  mining  prox>erty  owned  in  foreign  countries  is  very  small  in 
all  the  states  and  territories. 

DEEP  MINES :  NATURE  OF  TITLE. 

Fnlly  pateuted 'JtB 

Other  titlas 451 

730 

Partially  pateoted  (iDcluding  patent  and  purchase,  part  patent  uiid  part  discovery,  part  patented  and  port 

pateDt  applied  for) ., ^I 

Other  titles , 6H9 

730 

Patented,  part  patented,  or  patent  applied  for -)88 

Other  titles 33^ 

720 

Location  (or  discovery)  and  posBessory iHl 

Other  titles 41^ 

720 

Pe«-(dinple,  wairantee  deed,  qnit-claim  deed,  or  "mineral  deed"  37 

Other  titles  ...J.. ISaa 

Table  Till.— DEEP  MIMES ;  KATUBE  OF  TITLE,  BY  STATES  AND  TEBRITOEIES. 


StoWorlOTritoTj. 

1 
1 

i 

I 
1 

1 

m 

i   1  &•    s 

ti 

P         Pi 

i 
J 

1 

1 

t 
1 

1 
1 

1 

1 

i 
1 

i 

i 

■ 

fl 

ill 

Tba United  Stales... 

73d 

» 

' 

. 

sa 

SOS 

T        « 

. 

»[,.,:  ,\  ,\  .'   , 

1          1     !        U 

ATtnnw 

00 

sa 

a 
■a 

I 

;;;■;  • 

rz' J 

1   1   1 

308     .      lOfl 

; 

1   .   i 

i 

[      3 

^ 

1 

:""C"" 

n 

• 

' 

IH  h"                               '        m 

1      as 

8 

' 

' 

> 

; 

« 

IT 
7 

...!..  » 

1 



1 

88     1          >T 

' 

3*1 

S    '      1 

Hanimhire 

1           1     , 



i    1 

r'""".' 

g 

> 

• 

1 

OreEO" 1           « 

..' 

S 

1 

I 

' 

■ 

1 

4 

I 

'WiihiDgton 1 

1 

> 

. 

1 

, 



■ 

. 

The  nature  of  titles  in  these  tables  is  given  as  reported  to  the  special  experts  by  the  superintendents  of  tbe 
mines,  bnt  they  are  no  doubt  in  some  cases  inaccurate,  many  superintendents  being  either  imperfectly  acquainted 
with  the  histories  of  the  properties  which  they  have  in  charge,  or  having  a  very  imperfect  knowledge  of  mining 
law.  The  table  nevertheless  represents  pretty  closely  the  character  of  the  tenure  of  the  mines  reported  on.  Had 
tbe  standard  of  mines  reported  upon  been  lower,  a  much  larger  proportion  of  the  titles  would  have  appeared  as  by 
right  of  location,  the  smaller  mines  being  nearly  always  held  in  this  way.  The  preceding  analysis  exiiibits  a 
comparison  of  titles. 

The  subject  of  mining  titles  is  one  of  great  complexity  and  delicacy,  and  mncb  too  large  a  share  of  the  profits 
of  the  industry  in  the  United  States  has  been  expended  is  litigatiou  over  the  right  to  mining  property.    Such 
brief  remarks  as  might  be  in  plaoe  here,  however,  are  omittedL  because  the  satgect  will  be  amply  discussed  in  the 
Tolame  on  mining  law. 
TOt  18 8 
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Table  IX.— DEEP  MINES:  CAPITAL  STOCK. 

KBCAPITULATIOK  BT  STATES  AND  TEBHTCOBIEa 


Tbe  United 

Attiona.  . 
Cnliromla. 

Colonda , . . 

lOaho 

kUne 

Honluu... 
KvTsda.... 

Kew  Hamp 
Nt-K  Ueilc 
Korth  Cnni: 

Utah 

Vii^inla . . , 
Wii1iln)(Uii 


1  »..l».t 

"sasf 

dSI  u. 

m 

fZ.a30,T03.UO 
19a.  4M,  000 

^e.  Ml,  210 

32a.«0S,300 

118,  wo,  wo 

I,G10,M0 
54,1«,000 
B.<00.000 
10. 050.000 
TSS.M1.000 
MO,  000 

2,000,000 

5,800,000 

s,  000. 000 

IM,  200.  OOO 
750,000 

10 

Tbin  table  includeB  the  foreign  corporations,  tlie  ponud  Bterling  beiog  taken  at  $5  and  the  frano  at  20  cents. 
The  list  covers  only  Hovb  miiiett  as  came  within  the  standard  fixed  tbr  this  investtgationi.  Tbe  total  is  thereforo 
far  smaller  than  one  which  would  include  nil  tlie  claims  which  hare  been  placed  npon  the  n^ket  by  incorporated 
companies,  the  practice  in  the  Pacific  istates  being  to  capitaline  almost  invariably  at  $10,0(hPh)0,  in  100,000  sharee 
of  $100  each,  without  regard  to  the  valneor  prospective  value  of  the  property.  ThouBandsof  snchcompaDiee  have 
been  floated  in  San  Francisco.  As  an  interesting  comparison,  the  list  of  stocks  dealt  in  at  the  San  Fraocisco 
exchanges  June  1, 1880,  is  also  given,  with  the  amomitof  nominal  capital  represented.  The  difference  between  the 
nnmber  of  actively  working  (>omstock  mines  and  the  host  of  wildcat,  idle,  and  abandoned  claims  of  that  district  is 
very  marked. 


Tablb   X.-DEEP    MINES; 


'   THE   SAN   FHAMCI8CO   BOARDS   AT  CLOSE  OF 


WASHOE  MUIES. 


Clinllpiis«  C 
ruDlldrnrc 

ui^U,lt..\  

C'.uxollilali'.I  VinriuiB 

Umirn  Tulnt  BsTlqv 

Oft.™  DiiiKlii.' 

•  Capital  ■toek  dT  Bonaiua.  C'twuta.  CiplMI.  LiUle  York,  Lowt 


DEEP  MINES. 


-DEEP  MINES:  U8T  OF  MINING  STOCKS,  ETC.-Coutlnn«d. 
BODK  UINSa  (a) 


Bw'bMCw    "■"■ 

brlrldOTB 

Bl«skHa>k... 
BodieCIilef  .. 


UeftidcB.V 


I  RouRb  and  Read;  Con* 
I  Sana  Mliii '.'.'...['. 


t,0«l,W 
e,  MO.  6(1 


rd  CODsoUiUted... 


I  SyDiliale... 
■f\of»  Coniol 


a  Capital  atock  of  Klamath  compan; 

HXTADA  (BZCEPTOIQ  VA8H0X). 


a,oao,M» 
ii,aixi,<io> 

10,(Ka,DW 

io.ODa,<KW 


AdaiDd  Hill  CoDnotidab 
Albion  Couolldatcd... 
Amcricao  Flag 

1!C^:;:::::::;;:;:: 

Sells  tail 


000.000  |i  Oenanil  Thomaa  .. 


KorlhBallelale.-. 


OUO     Jm'keali  .  - 


.'Ooo.uoo  PanullH  Valtoy 

,000,000  PhtFoli 

2U),000  PlsladM 

M)00.00(1  lUjmt    ■  ■  — 

S.OOO.VOO  .   Bnldi 

S.OOO.ono  Rve  Tl , 

G.  OOD.  CM  Silver  Friie  . . 
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RECAPITULATION. 


Location  of  mine. 


Number  of 

corporationa 

making  re> 

tnma.* 


Total 

Waahoe , 

Nevada  (excepting  Waahoe) 

Bodie : 

California  (excepting  Bodie) 

Dakota 

Arizona ' 

Idaho 

Utah ; 

Scattered j 


245    ' 


Capital  stock. 


$2, 175, 149, 000 


122 

1,187.906.000 

&5 

430.883,000 

47 

373,800,000 

7 

53.000,000 

4 

40,000.000 

3 

30.000,000 

2 

10, 000. 000 

1 

6,000,000 

4 

85,000,000 

Table  XI.— DEEP  MINES :  MABKET  VALUATION  OF  STOCK  OF  MINING  COMPANIES  JUNE  1,  1880,  IN  C0M?ARI80N  WITH 

NOMINAL  CAPITAL  STOCK, 

KECAPITTJLATION  BY  STATES  AND  TERKITORIES. 


State  or  territory. 


Total.... 

Arixona 

California 

Colorado 

Dakota 

Georgia 

Idaho 

Haino 

Montana 

Nevada 

New  Mexico... 
North  Carolina 

Oregon  

Utah 

Waahington . . . 


Number  of 
corporations 
making  re- 
turns. 


140 


Capital  stock.        Market  valuation. 


$1,010,111,250 


185, 641. 222 


11 

52.000,000 

9,790,000 

25 

195, 806. 250 

8,750,312 

30  < 

142, 100. 000 

23. 925. 000 

18 

81.550,000 

9, 975, 000 

1  ■' 

10,000 

10,000 

1 

10, 000, 000 

550,000 

*  , 

2,300,000 

425,000 

2 

5. 100,  000 

2, 700, 000 

43 

509.045,000 

20, 170, 910 

1 

100,000 

125,000 

3 

2, 200, 000 

320,000 

2  . 

5, 000, 000 

875.000 

3 

13, 500, 000 

7, 825, 000 

1 

400,000 

200.000 

The  data  obtained  for  this  table  are  so  scanty  that  it  is  valuable  merely  as  a  representative  example  of  the 
difterences  between  nominal  capital  and  market  value.  So  far  as  the  comparison  is  concerned,  an  absolutely 
complete  table  would  scarcely  serve  any  further  purpose,  the  practice  as  to  capitalization  varying  with  the  locality 
of  the  market  rather  than  with  the  value  of  the  property.  A  complete  table  of  the  market  value,  on  the  other 
hand,  would  have  possessed  considerable  interest  had  it  been  attainable,  but  definite  conclusions  as  to  the  real 
value  of  the  mines  could  scarcely  have  been  drawn  from  it,  inasmuch  as  the  quoted  market  value  of  stocks  is 
greatly  affected  by  speculation,  and  is  in  a  measure  fictitious,  sales  of  a  few  shares  often  being  made  at  prices  far 
exceeding  those  which  could  be  obtained  on  any  considerable  proportion  of  the  entire  property.  A  very  large  part 
of  the  best  mines,  too,  are  not  upon  the  market  at  all,  and  their  owners,  even  if  they  desired  to  sell,  could  only  tell 
the  asking  price,  not  that  which  could  be  realized. 

Several  mines,  though  quoted  in  the  stock  markets  during  the  census  year,  are  not  reported  in  the  schedules 
because  they  did  not  come  within  the  prescribed  limits  or  were  not  actively  worked  during  the  year,  while  many  of 
the  mines  included  in  the  schedules  and  belonging  to  stock  companies  were  not  quoted  on  the  stock  boards^  and 
consequently  do  not  appear  in  the  table. 
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ANALYSIS  OF  FINANCIAL  SHOWING  OF  MINING  COMPANIES  WHOSE  STOCKS  WERE  DEALT  IN  AT  THE  SAN  FRANCISCO 

BOARDS  AT  CLOSE  OF  CENSUS  YEAR.     * 


Location  of  mine. 


Total 

nnmber  of 

compiimes 

reported. 


I    Number   |    Number 

Bbowin^  ex-  Bhowinp  ex-    jj „n,|^ 

'  which  have 
paid  divi. 

mentsover       ^^^^• 
dividends. 


cess  in 

amount  of 

dividends 

over  as- 
sessments. 


cess  in 

amount  of 

assess- 


Number 
which  have 
levied  as- 
sessments. 


Total 

Washoe 

Nevada  (excepting  Washoe) 

Bodie 

California  (excepting  Bodie) 

Dakota 

Arizona 

Idaho 

Utah 

Scattered 


212 


21 


I 


191 


40 


103 
40 
41 
7 
4 
3 
2 
1 
2 


6 
0 
2 
1 
1 
1 


97 
40 
89 
6 
3 
2 
2 


14 
17 
2 
3 
1 
1 
1 
1 


Number 
which  have 

Said  divi- 
ends  and 
levied 
no  assess- 
ments. 


Number 

which  have 

levied  as- 

sessments 

and  paid  no 

dlvidMids. 


Number 
which  have 

naid  divi. 

aendsand 

levied  as- 
sessments. 


207 

5 

172 

102 

1 

80 

48 

1 

32 

40 

1 

89 

6 

1 

4 

4 

8 

2 

1 

2 

2 

1 

1 

2 

2 

18 

16 

1 

a 
1 


1 
1 


This  table  shows  the  entire  number  of  dividends  and  assessments  of  the  respective  mines,  not  merely  those 
paid  or  levied  within  the  census  year,  bnt  it  includes  only  those  mines  the  shares  of  which  were  on  the  San 
Francisco  stock  boards  at  the  close  of  the  census  year,  and  even  of  these  a  very  large  proportion  were  merely 
nominaUy  on  the  market,  being  very  seldom  quoted  or  even  practically  abandoned,  though  not  stricken  from  the  lists. 
The  table  does  not  show  the  whole  results  of  the  mining  business,  or  even  of  all  the  incorporated  companies,  many  of 
the  best  and  best  known  of  these,  such  as  the  Black  Bear,  the  Idaho,  and  others,  as  well  as  the  unincorx)orated  mines, 
not  being  publicly  dealt  in.  It  does  not  even  show  the  whole  business  of  the  mines  named  in  the  table,  for  when  the 
stock  of  a  mine  is  watered  or  segregated,  or  when  it  is  renamed,  its  record  is  often  lost.  Large  numbers  of  mines  have 
also  been  dropped  from  the  lists,  some  of  which,  such  as  the  Poorman,  Golden  Chariot,  Oedarblrg,  and  others,  formerly 
paid  dividends,  while  many  others  which  have  now  disappeared  from  the  lists  once  levied  large  assessments. 

In  considering  the  profits  and  losses  of  the  mining  business,  i  t  must  be  remembered  that  the  brilliant  possibilities 
attending  it  attract  a  great  number  of  persons  who  would  enter  no  less  speculative  occupation  so  ill  provided  with 
the  requisite  knowledge.  An  immense  number  of  mines  are  opened  where  no  experienced  mining  man  would  dream 
of  finding  remunerative  ore,  and  mines  are  also  sometimes  started  with  the  deliberate  purpose  of  swindling  the  public, 
or,  with  fair  prospects,  are  intentionally  mismanaged  for  the  same  purpose.  In  short,  the  profits  of  mining  as  a 
legitimate  industry  bear  a  far  higher  ratio  to  the  expense  than  would  appear  from  tables  which  include  the  cost  of 
the  wild  ventures  and  of  the  deliberate  swindles  placed  upon  the  market. 

In  discussing  the  profits  of  the  mining  industry  fallacious  arguments  are  often  advanced,  though  the  subject 
is  in  reality  one  of  great  simplicity.  A  profitless  industry  is  one  which  pays  nobody,  or  where  the  actual  costs 
equal  or  exceed  the  actual  returns.  A  mine  which  pays  no  dividends,  but  yields  sufficient  product  to  settle  its 
accounts  for  wages  and  supplies,  is  not  profitless.  Agriculture  in  many  regions  does  no  more  than  support  those 
engaged  in  it ;  yet  no  one  would  maintain  for  a  moment  that  a  country  capable  of  supporting  a  given  number  of 
persons  by  farming,  even  though  they  were  unable  to  accumulate  a  surplus,  was  not  by  so  much  richer  than  a 
country  capable  of  affording  a  livelihood  to  no  one.  The  wages  of  miners  are  among  the  profits  of  the  mining 
industry ;  so,  too,  is  the  surplus  over  actual  cost  of  the  industries  which  depend  upon  the  mines  for  a  market  and 
that  of  the  industries  which  depend  upon  the  mines  for  supplies.  The  loss  which  would  ensue  if  the  mines  were  to 
be  suddenly  wiped  out  of  existence  is  the  exact  measure  of  the  ])rofit  which  is  now  derived  from  them.  In  short, 
the  entire  profit  of  the  x)recious-metal  mining  industr3'  is  the  entire  product  in  dollars,  plus  the  increment  (if  any) 
of  the  value  of  mining  property,  plus  the  net  profit  of  manufacturers  of  supplies  used  in  the  mines  and  of  wares 
of  the  bullion  produced ;  minus  the  net  cost  of  supplies,  including  plant  consumed  in  mining,  and  minus  the 
shrinkage  (if  any)  of  the  total  value  of  mining  property.  The  increment  and  decrement  in  the  value  of  mining 
property  (plant  being  counted  under  the  head  of  supplies)  can  only  be  measured  by  the  yield  of  the  mines,  which 
fluctuates  greatly,  but  on  the  whole  increases  at  an  average  rate  of,  say,  two  millions  a  year.  ^The  gross  expenditure 
for  supplies  other  than  plant  is,  say,  ten  millions,  of  which  perhaps  25  per  cent,  may  be  counted  as  profit,  and  a 
similar  sum  probably  represents  the  profits  on  the  bullion  in  the  manufacture  of  wares.  If  the  yearly  cost  of  plant 
is  placed  at  $8,000,000,  which  is  a  Very  rough  but  probably  fair  estimate,  the  profit  and  loss  account  of  the 
precious-metal  deep  mining  industry  would  stand  as  follows : 


Profit 

1 

$62,730,000    1 
2,000.000    i 

Loss. 

Prodoot  census  year 

Increment  in  value  of  mining  nronertv  r---.--TTTr,-..rrr-,-- 

Net  cost  of  sannlies 

$7,500,000 

8,0001 000 

58»280,000 

Net  cost  of  nlant 

Net  DTofit  on  nlant 

2,000,000 
2,500,000 
2,600,000 

Profit 

Net  nrofit  on  other  supplies -.,^,^,,^, ,-,-.,--,.,. ..,..-- 

Net  nroflt  on  mannfaotare  of  bullion  ware 

71,780,000 

71,7M^0M 
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In  fact,  the  country  is  as  well  off  as  if,  there  being  no  deep  precioas-metal  mines,  about  $58,000,000  from  some 
foreign  source  were  distributed  among  the  men  now  employed  in  mining,  in  the  production  of  mine  supplies,  and 
in  the  manufacture  of  wares  of  bullion,  these  men,  of  course,  being  supposed  not  to  earn  any  more  in  industries 
unconnected  with  mining  than  they  now  do. 

The  question  of  profit  to  owners,  as  such,  of  deep-mining  property  is  entirely  another  matter,  and  is  capable  only 
of  extremely  rough  calculation.  If  the  wages  of  the  miners  are  estimated  at  $30,000,000  and  the  annual  cost  of  plant 
and  other  supplies  at  $18,000,000,  about  $15,000,000  will  be  left  for  dividends,  besides  the  appreciation  in  the  total 
value  of  mining  property,  or  a  gross  profit  to  investors  of  about  $17,000,000,  or  about  27  per  cent  of  the  product. 
This  estimate  is  certainly  not  accurate,  but  is  believed  to  be  within  a  couple  of  millions  of  the  truth.  This,  however, 
is  not  all  net  profit,  for  owners  of  mining  property  who  are  not  personally  engaged  in  working  the  mines,  and  this 
is  of  course  the  larger  number,  commonly  purchase  them  of  prospectors  or  middle  men,  or  of  other  investors  of 
their  own  class.  The  purchase  money  is  not  lost  to  the  country,  since  it  merely  changes  hands ;  but  as  the  mines 
are  sooner  or  later  exhausted,  this  money  is  eventually  lost  to  the  investing  class.  A  mine  to  be  profitable  to  its 
owners  must  pay  dividends  exceeding  the  price  given  for  it,  and  if  the  property  changes  hands  repeatedly  the  entire 
amount  of  dividends  must  exceed  the  highest  price  ever  paid  for  it,  for  otherwise  it  must  withdraw  from  other  uses 
more  capital  than  it  yields  in  return.  To  ascertain  the  net  profits  of  the  class  of  investors  in  the  deep  precious- 
metal  mines  of  the  country  there  should  therefore  be  deducted  from  the  gi*oss  profit,  estimated  at  $17,000,000,  the 
sum  annually  expended  in  purchase  at  the  highest  rates.  It  is  utterly  impossible  to  say  what  this  sum  is,  but  it  can 
readily  be  shown  to  be  a  large  one.  Any  estimate  of  the  maximum  price  at  which  the  mines  have  changed  hands 
based  upon  the  transactions  of  the  stock  boards  would  be  extra^vagant,  because  these  represent  sales  of  a  few  shares 
only ;  but  it  seems  safe  to  assume  that  the  actual  maximum  transfers  have  been  at  prices  at  least  equaling  the 
amount  of  the  product  of  the  mines  for  a  single  year.  If  the  average  life  of  a  mine  is  ten  years,  one-tenth  of  the 
annual  product,  or  over  $6,000,000,  would  have  to  be  deducted  from  the  annual  gross  profit  to  obtain  the  annual 
net  profit  of  the  deep  precious-metal  mines  to  the  owners. 

DEVELOPMENT,  ITS  NATURE  AND  EXTENT. 
Table  XHI.— DEEP  MINES :  MANNER  OF  OPENING. 


State  or  territory. 
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10 


4 

19 

1 

1 


12 
7 
8 


1 

4 


6 
6 
1 
1 


1 
8 


e 


4i 
0 

o 


I  I  I 


o 

9 

78 


o 

s 


o 


20 


6 


3 


18 


1 
1 


1 


1^ 

I 


8 


50 


1 
8 


45 


Opening  a  mine  by  a  tnnnel  involves  the  expenditure  of  less  capital  than  sinking  a  shaft  does.  It  is  therefore 
a  natural  method  of  prospecting.  Before  mining  machinery  had  reached  the  perfection  which  it  has  attained 
during  the  last  few  decades  it  was  often  the  only  practicable  method  of  draining  and  working  even  large  and 
profitable  properties.  Of  late  years,  however,  this  method  of  opening  mines  has  been  less  and  less  practiced  all 
over  the  world.  The  cases  reported  in  the  table  as  opened  by  shaft  and  tunnel  are  seldom  those  where  tunnels 
have  been  run  for  drainage,  but  almost  always  those  which  have  been  opened  as  prospects  by  tunnel,  a  shaft 
having  afterward  been  sunk ;  and  the  figures  show  that  less  than  a  quarter  of  the  whole  number  of  mines  are 
practically  worked  by  tunnels.     In  Nevada,  where  mining  is  carried  to  greater  perfection  than  in  most  of  the 
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states,  only  one-sixth  of  the  mines  are  worked  by  tunnels.  Had  the  standard  of  mines  reported  upon  been  lower, 
the  proportion  of  tunnel  mines  would  have  been  far  greater,  and,  per  contra^  had  the  standard  been  higher  there 
would  have  been  a  greater  proportion  of  shaft  mines. 

In  very  small  mines  an  incline  is  sometimes  sunk  on  the  dip  of  the  vein  for  prospecting  purposes,  but  these  are 
usually  only  temporary.  In  larger  mines,  those  for  example  on  the  Comstock  lode,  an  incline  is  often  run  on  the 
dip  of  the  vein  from  the  bottom  of  a  vertical  shaft  when  for  any  reason  it  is  undesirable  to  penetrate  the  foot  wall. 
This  method,  however,  has  many  inconveniences,  and  of  late  many  engineers  prefer  under  such  circumstances  to  cross- 
cut into  the  hanging  country  rock  to  a  suitable  distance  and  sink  a  blind  shaft  vertically  to  a  lower  level.  The 
hoisting  in  the  blind  shaft,  however,  must  then  be  done  by  a  compressed-air^ngino. 

Open  cuts,  excepting  for  prospecting  purposes,  are  rare,  except  in  Idaho,  where  the  Custer  and  other  mines 
show  large  bodies  of  quartz  exposed  by  erosion,  and  therefore  capable  of  this  siuix)le  method  of  working. 

Table  XIV.— DEEP  MINES :  EXTENT  OF  WORKINGS. 


state  or  territory. 


The  United  Statee 


Alabama  . 
Arisona  .. 
California 
Colorado. . 
Dakota  . . . 
Georgia... 
Idaho 


Maine '.. 

Montana 

Nevada 

New  Hampshire 

New  Mexico 

North  Carolina  . 

OrefTou 

UUh 

Virginia 

Wnebington 

Wyoming 


Mineareported. 


Total  length 

of  Ahalts  and 

incllnea. 


Number. 
885 


2 

61 

88 

251 

57 

9 

84 

11 

88 

HI 

3 
13 
12 

9 
88 

5 

1 
12 


Feet 
800,686 


480 

42,058 

63,777 

86,216 

4.218 

1,546 

7,086^ 

1,556 

17.800^ 

110, 547 

435 

4,133 

2,876 

1,631 

48,108 

078 


2,231 


Total  length 

of  tonocls 
and  gallericB. 


Total  length 

of  winzes 
and  upraises. 


Feet 
1,002,101 


1,100 

76,714 

253,011 

270, 818 

27,166 

4,177 

61,076 

1,687 

61,450 

004,014 

278 

23,907 

4,245 

12,661 

178,503 

5,241 

150 

4,105 


Greatest  depth 

of  workings 

(vertical). 


Feet. 

3,027 

60 
450 

1,580 

1,075 
300 
138 
000 
245 
700 

3,027 
280 
170 
332 
576 

1.600 

142 

40 

210 


Greatest 
horizontal  de- 
velopment. 


Feet 


4,000 


1,110 
3.764 
2.400 
1.160 

600 
3,200 

500 
3,000 

250 

800 

900 

1,200 

2.850 

1,610 

150 

1,000 


The  totals  iii  miles,  neglecting  fractions,  would  be  as  follows  : 


Miles. 


Total  length  of  shafts  and  inclines - 76 

Total  length  of  tunnels  and  galleries 377 

Total  length  of  winzes  and  upraises 42 


Total 495 


The  heading  "tunnels  and  galleries^  includes  all  horizontal  workings,  known  as  adits,  tunnMs,  levels,  drifts, 
cross-cuts,  etc.  The  shafts  have  from  one  to  five  compartments,  and  these  are  from  3  by  4  feet  to  6  by  7  feet  in  the 
clear,  or  between  timbers.  The  tunnels  vary  from  3  J  by  5  J  feet  to  12  by  9  feet  in  the  clear,  with  a  correspondingly 
increased  total  cross-section  of  excavation  if  timbered.  The  winzes  seldom  have  more  than  one  compartment,  and 
are  usually  smaller  than  the  main  shafts. 

The  figures  given  in  the  tables  are  all  taken  from  the  schedules,  except  in  the  case  of  the  Comstock  lode,  the 
galleries  on  the  mine  maps  of  which  were  measured  by  scale.  It  is  i)robable  that  the  totals  represent  three  quarters 
of  the  entire  length  of  mine  workings  in  the  deep  precious-metal  mines  of  the  countrj'  which  were  in  operation  in 
the  census  year. 

Under  *' greatest  horizontal  development  it  was  intended  that  data  should  be  collected  as  to  the  extreme 
extent  of  any  one  level  in  the  mines;  but  some  of  the  experts  confined  their  inquiries  to  the  greatest  horizontal 
extent  of  the  workings  on  the  strike  of  the  deposit,  which,  however,  is  usually  the  same  thing.  In  a  few  cases  of 
shallow  mines  surface  workings  are  included  in  statements  as  to  the  greatest  horizontal  development.  Taken 
together,  these  tables  indicate  the  extent  of  the  mines,  all  of  which  it  must  be  remembered  have  been  opened  witiun 
about  25  years,  and  most  of  them  within  a  shorter  period. 
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Tablx  XV.— deep  mines  :  MAXIMUM  DEPTH  OP  WORKINGS. 
[Note. — Mines  lees  than  500  feet  in  depth  from  surface  omitted.] 

CAI^IFOBlflA. 


County  and  district. 


▲MAOOR. 

Amador  City 

Do 

Jwctmm 

Do 

Plymouth 

CMJLYB&AS. 

HokelomneHill .*. 

WMhington 

SL  DOBADO. 

Placerrille 

Springfield,  or  Mnd  Springs 

nrro. 

CerroOordo 

Lookout 

MABIP08A. 

Mftriposa  Estate 

MONO. 

Blind  Spring 

Bodie 

Do 

Do 

Do 

Do 

Do 

Do 


Mine. 


Keystone  Consolidated . 

Ori}(inal  Amador 

Oneida 

ZeUe 

Empire 


Gwin.. 
Amelia 


Plaoerville. 
Springfield 


Union  Consolidated. 
Modoc 


Hite 

Sooth  Hite 


Diana 

Addenda 

Bechtel  Consolidated 

Bol  videre 

Black  Hawk 

Bodie  Consolidated  . . 
Booker  Consolidated . 
Cliampion 


Greatest 

vertical 

depth 

below 

surface. 


Feet, 
728 
780 

1,000 
500 

1,090 


1,200 
&90 


600 
800 


000 
1,100 


700 
600 


705 
520 
625 
580 
700 
765 
500 
000 


County  and  district. 


MONO— continued. 

Bodie 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do    

Do 

Do 

Do 

Do 

KSYADA. 

Grass  Valley 

Do 

Nevada  City 

TLACBB. 

Colfax 

PLUMAS. 

Indian  Valley 

Do 

Quartz  township 

BISKITOU. 

Sawyer's  Bar 

Soutn  Fork  Salmon 

TUOLUMNB. 

Soulsbyville 


Mine. 


Consolidated  Padflo . . 

Dudley 

Goodshaw 

Jupiter 

McClinton 

Noonday  

North  Noonday 

South  Bodie 

South  Bulwer 

South  Sfsndard 

Standard  Consolidated 

Svndicato 

Tioira  Consolidated . .. 
University 

IdRho  Quarts 

New  York  Hill 

Providence 

HisingSun 

Green  Mountain 

Plumas- National 

Plumas-Eureka 

Klamath 

Black  Bear 

Soulsby 


Greatest 

vortical 

depth 

below 

surface. 


Feet. 
600 

500 
600 
C28 
630 
612 
512 
520 
550 
550 
900 
800 
WO 
634 


1.150 

a  1,300 

850 

916 

1,409 

800 

1,530 

667 
516 

630 


COIiOBADO. 


BOtTLDBB. 

GoklHlll 

Do 

Grand  Island 

Do 

CLBAB  CBBEK 

Downieville 

Griffith..... 

Do  ...> 

CUSTBB. 
OILPIN. 

Sareka 

Grecory 

VoV/^'.V/.'.V.'.'.y.'. 


American 

Melvina 

Cariboo 

Native  Silver 

Red  Elephant....* 

Dunderberg 

Equator 

Humboldt 

Guunell 

Bobtail 

New  York  and  Colorado 
United  Gregory 


Nevada. 
Do 
Do 
Do 
Do 
Do 
Do 
Do 


OILPIN— continued. 


OURAT. 


Upper  San  Miguel 

SAX  JUAK. 


California 

Hidden  Treasure 

Kansas 

Kansas  lode 

Kent  County 

Lacrosse 

Balls  County 

West  Flack 


Alta 


Animas Aspen 

Do '  Hiphland  Mary. 

Do 1  North  Star 

Eureka !  Bonanza  tunnel . 


1,076 
966 

1,084 
740 
689 
600 
530 
754 


500 


500 
6800 
6840 
6600 


ALTUBAB. 


Middle  Bois6 
Do 


Bnifiilo 

Buffalo  and  Atlanta 


IDAflO. 


518 
6900 


OWTHBB.  j 

Carson '  Empire  — 

Do    !  War  Eagle. 


70S 
783 


nONTAIVA. 


BBATBB  HBAD. 


Trapper. 


6  700 


DERR  LOIKiE. 

Summit  Valley 


Alice 


600 


BLKO. 


Tnsearora. 
Do.... 
Do.... 


Goinmbas. 

Do.... 

Do.... 
Esmeralda 


B8MBBALDA. 


Da 
Do 


Argents 

Grand  Prize  . . 
Independence. 


Mount  Potosi . . 
Northern  Belle 

Victor  

Beal  del  Monte 


Albion 

Enreka  Consolidated. 
Hamborg 


a  Meaanrsd  on  dip  or  ineUne. 


IVBTAI^A. 


620 
608 
620 

6600 

al,900 

600 

880 

622 

1,240 

860 

BUBEBA— continued. 


Eureka. 
Do. 
Do. 


LANDBB. 


Reese  River. 


Ely 


LINCOLN.* 


Do 


PhBadelplila 
Union 


NTB. 


Jackson  . . 
Phosniz... 
Richmond 


Curtis 


Meadow  Valley. 
Raymond  St  Ely 


Belmont 

Great  AaMticaa 


6  Gf«ate«t  dapth  below  snrlkoe  in  taanel  or  winse. 


680 

700 

1,025 


oot 


1,200 
1,480 
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Tablk  XV.-DEEP  MINES:  MAXIMUM  DEPTH  OF  W0HKING9. 
-ConUuiud. 


County  uddlrtriat. 

1 

1                          Ulii«. 

QnUet 
TPilkal 

CouDty  ud  dlMriot. 

• 
nine. 

QnMHt 

«.„T. 

i 

Fat 
8,000 

.«» 

S.OIW 

i 

STOMi— oontiniied. 

AM. 

1 

B^"dC™wnPoi-tpu=.p 

iai 

1% 

^X';;v,-.:::-.::.-.::;:::: 

1,U0 

' 

^^ 

680 

sw 
aw 

"iZ 

MO 

*mo 

frOOO 

000 

UlnM. 

Ophlr 

BiddrDTi««mn 

ULTLAZI. 

Bntte 

i,m 

liS^^ST.::::::::;:::::::::: 

Hn^aiiVy:::::::::::: :::::::;:; 

Sr™E;;;;:;;::;;; 

■'r 

a  Depth  Jni 


1,1SS0.    DsplLUayl,  leSl,  1,080  fMt. 


A  Gnateat  depth  Iwlow  i 


To  give  the  development  data  of  all  the  raioes  would  take  too  much  space,  but  as  the  depth  reached  is  an 
interesting  and  signiScant  feature,  this  datum  is  given  in  Table  XY  for  those  miues  which  have  reached  500  feet 
below  tbo  surface.  This  table  is  nearly  complete  so  far  as  mines  worked  during  the  census  year  is  concerned, 
though  there  are  many  abandoned  shafts  which  would  come  within  the  limits.  It  will  be  observed  that,  except  on 
the  Comstock  lode,  there  are  no  mines  over  2,000  feet  in  depth.  Several  Gomstock  miues  have  reached  3,000  feet, 
and  are  among  the  deepest  uines  of  the  world.  The  Adalbert  shaft  at  Pribram,  iu  Bohemia,  is  l,020xia  meters,  or 
3,350  feet,  in  depth,  and  is  the  deepest  vertical  shaft  in  existence.  But  while  mining  on  the  Comstock  began  in 
1859,  the  Pribram  mines  were  opened  in  1527  and  have  been  worked  more  or  less  actively  ever  since. 

Tablk  XVI,— comstock  MINES:  LENGTH  OF  DRIFTS,  CEOSS-CUTS,  SHAFTS,  INCLINES,  AND  WINZES. 


Hlae. 

Tni.iiol«. 
drifia, 

SbBfta. 

Inallne.. 

WJniM. 

ToWL 

Rrt. 

7BB,2J7 

■|| 

eaiaoB 

II 

TilSO 
!T,075 

UbM. 

Tnnnels, 
drUlD. 
and 

CDla. 

«.^ 

iBolinw. 

WlnBL 

Total. 

£'«. 

tti.a6i 

^u. 

rit. 

so.  1*3 

Fut. 

28.500 

»^ 

4,000 
30.830 

1,7M 

i!ioe 

7M 

3,270 

0,625 
a,  306 

ffi™ 

SJWO 

0,800 
14.000 

1 

'•S 

],«0 

738 
478 

■m 

I»0 

1,«M 
I,U>00 

',:'£ 

Z.BD0 

1,700 

5;  TOO 

i 

4.030 

J.000 

as 

iOiO 

ai,ffio 
70.  (W 

B.OIO 
7:790 
4fi.420 

a,  700 

2.742 

a| 

i,o6o 

v»^ 

K 

=  ig 

1.300 

1,100 

»a 

11 

1,600 

4,818 

,1! 

1.330 

S,l»7 

KO 

6,150 
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This  table  includes  only  those  shafts,  galleries,  etc.,  which  have  been  sun'eyed.  In  the  Comstock  mines  all 
important  workings  are  now  run  by  survey  and  are  duly  recorded,  but  in  the  early  days  many  drifts  were  not  thus 
laid  out,  and  unimportant  galleries  are  still  occasionally  run  without  the  assistance  of  the  surveyor,  and  thus  escape 
plotting.  After  consultations  with  the  superintendents  and  surveyors,  the  unsurveyed  workings  have  been  estimated 
as  follows: 

Feet 

Shafts  (10  per  cent,  additional) 5,125 

Inclines  (10  per  cent,  additional) 2,824 

Winzes  (10  percent,  additional) 5,974 

Tonnels,  drifts,  and  cross-cuts  (25  per  cent,  additional) 164,748 

178,  eri 

Add  total  accounted  for 798,227 

Probable  total 976,898 

This  would  be  185  miles  and  98  feet.  /  ==- 

Feet. 

The  average  size  of  drifts  is 6   by    7 

The  average  size  of  single  winzes 6   by   7 

The  average  size  of  double  winzes 12    by   7 

The  average  size  of  shafts  (in  the  clear) 5^  by  15 

Area  of  excavation  of  the  Forman  shaft S^by  28 

Area  of  excavation  of  the  Combination  shaft 9   by  28 

Area  of  excavation  of  the  Yellow  Jacket  new  shaft 9^  by  23 

Area  of  excavation  of  the  Osbiston  shaft 8iby23 

Area  of  excavation  of  the  old  shafts  (average) 8    by  20 


Table  XVII.— DEEP  MINES :  DIMENSIONS  OF  SOME  OF  THE  LONG  TUNNELS  OF  THE  WORLD. 

[From  data  prepared  by  John  D.  Barry,  M.  £.] 


Name  of  tuniieL 


Hoosao 

MusconetooDe 

SutTO  (Incladuig  lateraU) 

KesqaehoniDg 

Allegheny 


Sandidge 

Kew  Sandidge 

Leeds 

KiUy 

Nerthe 


Saint  Martin.. 

Blaisy 

Bildstock 

Frejus 

Saint  Gothard 


Dudley  Canal 

HaddeT»field  Canal 

Kennel  and  Avon  Canal. 

Pensar  Canal 

Thames  and  Medway  . . . 


Thames  and  Severn  Canal  — 

Sierra  ^ladre 

San  Carlos  and  Union  Pacific 

Severn  tunnel 

Wochtestongo 


Ernst  August 

Georgtnnnel 

Josepli  ir.  Schemnitz 
Mont  Cenis 


Conntry. 


United  States 

...do 

...do 

...do 

...do 


£n 


iglanc 


...do.. 
France. 
...do.. 


...do 

...do 

Germany  ... 

France 

Switzerland. 


England 

!-'!!do!.'. 
....do... 
...do... 


...do.. 
Mexico 


England 
Mexico  . 


Germany  — 

...do 

...do 

France,  Italy 


Lengfii. 


F9eL 

24,416 
4,879 

29,807 
8,800 
4,711 

18,035 
18.805 
11,119 
11,819 
15.220 

81.826 
13,452 
18,915 
12,833 
48,887 

11,328 
16.650 
13,200 
11,550 
11,880 

12,540 
63,390 
13,200 
23,760 
21.659 

71,280 
56.760 
48,840 
40,138 


Width. 


Height. 


TeeU 
26 
26 
10  to  12 
16 
86 


Fe«t. 

22% 

21 
8to9 

19 
19.60 


24.20 
26.20 

26.20 
26.25 

19.2 
24  50 

18 
96.25 

30 
15 

88 

15 

L. 

......  ..«...|... 

11       13 

1 

1 

126 


PRECIOUS  METALS. 


Table  XTHL— DKEP  MINES:  STEAH  H0I8TIN0 

AmiBONA. 


ConnVHiddMrioi 

.... 

i 

1 

1 

J 

k.^ 

! 

S 
1 

1 

1 

IKS^lS*^ 

Hoiliotitsl.  ttilboul  Hjr-niiwlT  g.ttva  1  U>  1.  (a) 

MOHkTS. 

1 

1 

!» 
SO 
W 

BorluniUl,  wlthoatay-irbwt;  u«red.  (o) 

norlhwMt  «biffc  10  liomp-powur. 
Harlionlnl.  hIUi  Uj-whcol ;  seureJ  H  lo  I. 

HoH«.ut.l,  .rtihunl  flywb.el :  Be'fMl  W  u>  1. 

noriiuutul.'  wiib  ayxbeel;  KBiind  fi  M  1. 

Do 

1               M 

PDIU. 

TATAMI. 

11,            SO 

CALirOBPriA. ' 


ntmnitb . 

Do    .  

BaltnCnek... 


KeyiMiM  ConwUdaMd .. 

Orlginkl  Amador 

UonMRlohud 

Unelda 


...{  PUcerriUe  . 
...  Sprlnirteld.. 
. . . '  Cbappml . . 


CeTTaQordo Union  Ci 

CgiK> LDOkyJlm 


HaHiHM  Kilatt. . 


Modou  uid  oihOT*  . . 


WuhiSKton 

Uanpoflik  Innnel  ft 


Do Bocbb'l  CoDsolidated 


Do - BtotkUai 


Is  ConwIUIslrd  . . 


lehorlioDtal,  W  horw-pow*r,  oonplad. 


HorlioDUl.  oeoplad,  with  flynfaaeL 
HorlumU],  wllb  fly-whuL 


HoriEOntid.  with  Sj-whcel;  < 


Boriionul,  coiiptod.  with  fly-wheeL 

HoriionUI.  coupled,  wiUi  By.whHil. 
BorlionUl.  nonpled,  with  Oy-wfai-d. 


HoriMntlal  nuffiice  hoistlDK  I'Dpioe,  40  barve-povoTi 


,  Donkvy  inuiu 
Ilorlzoulal.  .'oi 


ipk-d,  wllboul  Uy.vbraL 
miplnl.  without  fly.wbec]. 


.       .        h  fly-whoel. 
UutiuiDlul.  canplra.  wiib  fly-whwL 

Tcrticsl.  rnnpled.  wilh  H^wbwL 
Hurdontiil.  l;oIlpl<^d.  wiiKnuI  Ur-wheeL 
HoriioDtal.  roupled.  wiib  BywlueL 
Horizontal,  oonplnl.  wlihoul  HT.wheeL 

Horiionlal,  BlihDnt  fly.whoel.  (a) 

Hotiuntal.  couplod.  wliboat  flywheel. 

Tertlcal,  coupled,  wilboat  fly-wheal. 

Horiconial.  coupled,  witbout  flr.whtieL 
19    I  Horliontal.  ooupled.  with  tly.whML 

SO    !  Harliont^  oanpM.  with  fly-wbad    

Ij'Wiraala  of  wUok  ara  naad  ■•  puUqv 
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Tabu  XTIU.— DEEP  HINES:  STEAU  HOIffllKa  ENOmS. 


CAI.IVOBiaA^-ContlnD*d. 

1 

1 

1 

CmiDty  and  OtdricL                                       nine. 

1 

S 

1 

i, 

s 

1 

1 

Rcmulu. 

Mtao-amtlniMd. 

1 

1 

u 

1 

OS 

Ml 
IH) 

IlDrtiaDt.n1.  cDnpIed.  wlUuHit  dywhtinl 
HoriioDUI.  nranltd.  wllhoul  fly-whwL 

Dodzoot^  coupled,  wllb  flywhul. 
BoriKuilal.  ronpled,  »ilb  dy  wheel. 

<3n»V«llW 

H«i^ciiy:::::;:::::::::::;::::' 

Do 

Do 

Col&i 

nnua. 
<1<UM.  tow»bip 

Sooth  l^>rk  Smliuon 

I*«ifl.leii» 

1 
I 
1 

I 

NeT..UCity 

COLOBAOO. 

BOUUII*. 

Com  Spring 

— «- 

CnnMlLlated  HbtcoIm  *  Roe 

a"'".'.'";:"^.':".':^-..;;:: 

c™™. 

_ 

VertJul,  K«ued. 


HoilioDt*!.  wltb  flT.wheel.  Metkn  (Mi. 
Borlumtal.  eonpled.  vllb  By-irheel,  Motion  n 
Hotiiont»l.  wilb  fly-wheel. 
Harliautat.  with  Dy-wbeel.  frietka  gft. 

BlDEle  oylloder,  with  flj-whaeL 
Hoflumtnl,  ooupled,  wfik  fly-wbeel. 
RorlioDt^ 
lortiODtiil.  cs 


QortEODtu.  coapJvd. 
Horliantal.  *ltt  dy-wbe 


Horitonlsl.  wlib  fly-wbeel. 
I  HorltDDtd.  with  fly-whMl  i  ■iDicle  cylinder,  rrtetlf 
;  ODeboriioDtal.  oouplcd.  wllb  fl>'-wbv<'l^  ODebodj 

1^.  line  r..r  mlD. 

Horiuinla],  not  coupled,  wllh  Hvwhwl:  rrictlMn  i 

irt'D, 
HoriuiuUl,  with  fly-wbrel. 


Uoriionlal,  wtlboiit  Syn 


III  116       HofiioBtnl.  not  ronpled.  wltb  ily.wbiifl. 

I    I      3    j  S9       noriunlul.  ooa|ila<t.  wilhiiut  Iti-whei-l. 

I  o  ^       QoritoDlal  not  coDpled,  wlih  d>.itbeel. 

InriioDi*).  nut  coaplad,  wltb  8r-wberl. 

IdiIuoIaI,  not  oaoplcd.  with  flj-vhnal. 

Mitiitfe«jlindw«BKUei,tbefli-ir1icrltoTwUe)immc4w^VHi^»<nv>»<v«'!'^'»^>>^*^      >,k«x™»!w*>.'m».'W«'« 
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COLOI 


Coimt;  kod  dlattict. 


CnaoUdated  Ton-mils . . . 


Horiumtai.  portablu. 


SdHmiiUI.  not  coDplsiI.  •itli  dr-wbeeL  Ona  M 
lionH-power,  rniia  atBnips  in  addltlDn  to  boUUiis. 
loriEODUI.  vlUunilfly-irliwl;  porUble. 


UaHioiiUl.  Di 
BotIiodUI.  DC 
Horiumtal.  di 

HorlEonUl,  uot  gonpled.  with  By-wli«l. 
Horiunil*!,  uot  CDupItiil,  wiibnut  Bf-vbeeL 
HoH£01i1a1h  not  OQUptT^d.  uritb  J}y-wbeel. 
Honiontnl.not  coupled,  with  fl;-wheeL 
norltonUl,  not  oonfileil,  vltti  fly-wb«d. 

HoriEontiil.  not  mnyled,  irltb  Bj'-'rbwL 
VerUcai,  wilh  By-wliecl. 
TerUoil,vltbuntfly-wbael|  cylinder  10  bj  12.M 


Boriiontdl,  •onplcHl. 


Bcfggt  (lutft,  lit 


HorftODtul.  DOiipled' wlib  Sy^wberl. 

Two  Terttod  Iconpledfl,  nitbout  flr-whwl,  oi 


.  . .  ..inpled,  Willi  fly-w 

HoriionUJ,  not  oonpled,  wllh  By-wbeal. 
Yertlciil,  not  couplwl.  wilb  ay-wbi«]. 


I  borltoDtal.  irith  fly- 


VertioBl. .,. 
Tertloii,  viil 


coDp]ed.'wItb  fly-wbMl. 
.    .    .    ..tout  flt-wbwl;  "'babT  cuiriaB" 
HoTtconlal.  not  conpleil,  with  A.^-wUifL 
HoriiODtnl.  bulleil  to  diniu. 


FoQT  veFtLDul,  witboat  fly-wliMl ;  one  boiiiontal.  with  dy-wheel. 

Boriioula],  not  ooaplfd.  wllh  fly-whsFl. 

One  hoTlIoQtkL  one  verlica!,  uotconpledi  both  hnvs  ny-whwl. 


BorlEoatal. ' 


ifly-w    ..  . 
ith  fly-whcol 


I;  trictiun  gear. 

— '    ilnglH  cylinder. 


Horltoolul,  alagle,  nitbout  ay-wbceL  {b> 

TertlcaLaiiigle.  without  By-whsol.  fb) 

One  boTbontal,  comtMimd  frictloD  and  olaloh  gear,  with  ttj.^ 
on«"baby"  holn. 


Beu  Butte  . 
'WLItawvod. 


StiBoaeriokDbQ... 


HoriionU],  not  oonplftd,  witboat  dy'Whael.  (b) 

One  to  hone-power.  IS-lnch  dlameur  by  lO-lnch  atloke  {nrobetdy 

wltb  fly-wbeel);  ona  coupled  encine  with  10-  by  12-lneb  oyUndcn. 
One  homontaLl,  IT  bara<^power,  wTtb  By-wheel^  one  vcrUoal,  S  boiio- 


■,(bellr-whMt*ofTUoh>ntuodiapaIlar««tge«n,may  belnolndad. 
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Tabu  XVin.— DEEP 


MINES:  STEAX  HOISTINO  ENGINES. 

OBOBGCA. 


CmntT  aod  diitrint. 

HIne. 

1 

1 

t 

..„.. 

„„ 

I 

IS 
13 

20 
M 

a 

Hori«mUl  conpled.  frlthool  fly-wbeeL 

noriiontal,  single,  irltli  fly-irlifloL 

HoiiionlaLTitlillr-ithiwl:  ilngla arUoder. 

0»UUiloe. 

HoriioDtBl. (iDgle, vitb  flyn-lieFL 

™„.. 

.^. 

™„. 

.■..™. 

^ 

"-™"-- 

Kiddie  BolK... 


WarEkgla... 


SS      One  barimital,  dds  Terttod ;  neiUier  hu  fly-wheel. 


Danble-cy  Under  dofikef . 
BorlumUl.  wllhoat  fly-—' 


bolter^ 


.._e«];  reeU  can  be  run  B 
rylluden  eet  od  oppoaile  i 


l£wol 


lojtetlier.  or 


I11i«t.>cl{ng  vrrttul  donkey  engine,  witb  fly-wheel. 

Slrect-eoling  lioiiuulal,  with   fy.ffbeel.  IG-bich  etroke,  N  (troke* 

Ii^onUd  on  horiiontkl  boiler,  like  portable  engine,  with  fly-wbeeL 

HorliDntal.  with  fly-wbeeL 

All  tbo  nacblnsTy  now  being  sappUntfd  by  niDcb  more  powerfti]. 

Ji  Ay-wheel. 


,u.™^ 

' 

1 

a 

1 

i 

IB 
1ft 

in 

Donble  ojBador.  T«rtlci»I,  witboot  flj-vbed. 
Doable  oyUndn,  hotl»ntiil,  okUIMIdC- 

ii.dDgl..rll>tei 

w^.™.. 

,,». 

Cedar  FUlne... 


AlgDuqnls 

Spcohled  Tnmt .. 
Uaanlal 


Ifatlonal. . 

AiiM 


8 

. 

2B 

. 

W 
XS 
ZO 
SO 
20 

170 
M 

Two  doable  cylinde 


Borimnlal.  with  fly-wb<«l  i  hlgb  preison.  dltect  aoiinx. 


HoriionUl,  with  fly-wbeeL 


^Balkmi  to  b*  •  OMpM  «wiM,  bBt  M 


•  «litf»«]4lBdn  oslM^  a*  flj-irbMli  of  vhkik  « 
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Table  XVIII.— DEEP  MINES :  STEAM  HOISTING  ENGINES. 


County  tnd  diatrict 


ILKO. 


TTuaakrora 


Do. 
Do. 
Do. 
Do. 


CatokiU 

Grand  Price  . 
Independence 
Navtijo 


Do I  North  BeUelale 


E8MKRALDJL 


"Black  Mountain *. Endowment 

"Coloabus Equator 

Do Metallic 

Do ,  Moute Diablo.. 

Do Northern  Belle 


a 

9  , 


a 


:Br 


^ameralda Real  del  Monte 

Wilson '  Wilson  or  Himalaya 

EUREKA. 

Cortez '  Garrlaon 

Eureka Albion 

Do Dunderberg 

Do ; Eureka 

Do i  Hamburg 


Do 

Do 

Do 

Do 

Secret  Cafion 


LASDBB. 


^^ttle  Mountain 

-Lewia 

Reeee  River 


UXCOLSI. 


Briatol. 
Ely..-. 


HTE. 


Morer 

Philadelphia. 

Tybo 

Union 

Do 


tflOKMJ. 


American  Flat. 
GoldHiU 


Do. 
Do. 

Do. 

Do. 


Hooeac 

Jackson 

Kit  Carson 

Richmond 

Geddea  dc  Bertrand 


.£tna 

Starr  &  Grove 
Cnrtia 


Hillside 

Raymond  &  Ely 


Morey 

Belmont 

Tybo 

Brooklyn 

Great  American  Robater. 


Baltimore  Conaolidated. 
AlU 


1 
1 
1 
1 
1 

1 
1 


1 
1 
1 
4 

1 


Belcher 

Bekher  and  Crown  Point  pomp- 

diaft. 
Conaolidated  Imperial 


Crown  Point 


Do. 
Do. 


Fonnan  ahnft 
Jnatice 


Do New  York 

Do !  Overman    

Do :  saver  Hill 

Do Yellow  Jacket. 


Virrinia Andes 

Do Best  Jc  Belcher 

Do C.i  C.  shaft... 


Do C.N.S. shaft... 

Do Gould  Jc  Curry. 


Do Hale  Si  Norcroes. 

Do Mint 

Do Ophir 


1 
2 


1 
1 
1 
1 
1 


1 
2 

2 
1 

2 

3 


1 
2 


2 
S 
2 
8 


1 
1 
2 


3 
3 

2 
1 
3 


Do. 


i  Original  Keyetone 

a  Estimated  horae-power. 

ft  BeUered  to  be  »  oon^ed  engine,  but  iome  ainglfr^ylinder 

0  As  reported  at  BlneL 


f 

9 

a 


1 
1 
1 
1 
1 

1 
1 


1    I 
1    • 

4    ■ 

1    •■ 


1 
«> 


1 
1 
1 
1 
1 


1 
2 
3 


1 
0 


3 

.    I 


9 
t 

i 

o 


30 


1 

1  , 

10 

2  . 

1  " 

40 

1 

1 

20 

1 

1 

16 

15 


12 

120 

120 

35 

40 

28 
36 


a  10 

70 

50 

145 

60 


1 

1 

24 

1 

1 

50 

1 

1 

8 

2 

2 

250 

1 

1 

15 

3 

3 

45 

1 

1 

15 

3 

3 

60 

24 

a  150 


15 
25 
40 
16 
20 


a80 
150 

140 
a60 

350 

600 


180 
a  70 


280 

276 

160 

3    I  e2,500 


1 
0 


3 
3 

1 
3 


60 

20 

c2,200 


300 
250 

180 
25 

700 


a60 


Bwnarka. 


Double  horizontal  donkey  engine,  without  fly-wheel ;  eyUndar  8  bj 

12  inches. 
Donkey. 

Horiiontal.  single  cylinder,  with  fly-wheel.  ' 
Horizontai  single  cVlinder,  with  fly-wheeL 
Hurizontal.  couple<C  with  fly-whe«l.  Ihj^-moCion ;  eyiindar  8  by  16 

inches. 
Horizontal  donkey  engine,  without  fly-wheel ;  cylinder  6ft  by  IS  iBsbea. 


VerticaL 

Horizontal,  with  fly-wheeL 

Horizontal,  with  flv-wheel. 

Horizontal,  coupled. 

Horizontal  coupled,  with  fly-wheeL 

Horizontal,  coupled,  without  fly-wheel ;  8-inch  cylinder. 
Horizontal,  with  fly-wheel. 


Horizontal,  coupled,  with  fly-wheel;  6-inch  cylinder,  8-iDoh  stzoka. 
Double  cylinder.  10  bv  12  inches. 
Horizontal,  single  cyunder. 

Horizontal,  single  cylinder ;  double  reel,  with  clutch  on  englBe  ahaH 

HoriztmtaL  single  cylinder. 
Horizontal,  coupledl 
Vertical,  donkey. 

Horizontal,  coupled  with  fly-wheel. 

Horizontal,  single  cylinder;  double  reel,  18>inch  stroke,  ll^4Beli 
cylinder. 


Donkey.  6-inch  cylinder,  12-inch  stroke. 
Donkey. 

One  horizontal  with  fly-wheel :  two  donkey  enginea  drlTen  by 
pressed  air. 

Horizontal,  with  fly-wheel :  10-iach  cylinder.  20-inch  stroka^ 
Uoriz<mtal,  single  cylinder,  with  fly-wheeL 


Horizontal,  coupled,  with  fly-wheeL 
I  Horizontal,  coupled,  with  ify-wheel. 
-  Horizontal,  with  fly-wheeL 

Horizontal,  without  fly-wheeL  (ft) 

HorizimtaL  coupled. 


Horizontal,  with  fly-wheel :  geared. 

Horizontal,  double  cylinder,direct  acting,  eonpled  or  anctlntched  at 
will ;  brake-wheel  acts  as  fly-wheeL    uicUne  engine  nadergraaBd. 

Horizontal,  coupled,  with  fly-wheeL 

Horizontal,  oonpled,  with  fly-wheel,  geared ;  doable  cylinder,  MJaeb 
diameter  by  34-inch  stroke. 

One  double -cylinder  engine  in  vertical  shaft;  one  aia^e^cyUader  la* 
dine  engine. 

Two  vertical  shaft  engines,  indepemlent ;  cylinders  18-inch  dJaaisliir 
by  28-inch  stroke.  One  with  two  reels,  one  with  one.  IncUna  eagiBe, 
geared,  doable  cylinden.  20-inch  diameter  by  42-inGh  stnAe. 

Double  cylinder,  horizontal,  coupled,  with  fly-wheel. 

One  vert(cAl  shaft  engine,  double  cylinder.  16-inch  diameter  by  W>inek 
stroke.  One  incline  engine,  donblo  cylinder.  20-inah  diaiaater  by 
44-inch  stroke. 

Horizontal,  with  fly-wheeL  One  vertical  shaft  engine,  80  hone- 
power.    One  incline  shaft  ensine.  200  horse-power. 

T'jfo  single  engiui  s.  not  coupled ;  one  double-cylinder  engine,  coupled. 

One  donble-c>-linder  horizontal  engine,  eonpled,  without  fly*whe<df 
one  not  coupled,  with  fly-wheeL 

Two  horizontal  working-compartment  enginea.  28-inch  diameter  by 
8-foot  stroke.  l.iMN)  horse-power  each :  indenendent  Ono  nnmp- 
couiiuirtmt  lit  engine.  18-inoh  diameter* by  2-root  atroke,  500  aorse- 
l>ower.  , 

Horizontal,  coupU'd.  with  fly-wheel. 

Worketl  thiongh  (.>»biston  shaft. 

Herizoutal.  Main  on^nne.  double  cylinder,  26-inch  diameter  bv  6-foot 
stroke,  direct  acting;  pump-compartment  engine.  16-inch  diameter 
by  24-inch  stroke,  geared.    Heavy  brake-wheela  act  aa  fly-wheels. 

Horizontal,  coupled,  with  flv-wheel :  all  geared. 

UoMzuut;:!,  i»i:h  tiy- wheel ;  siuglo.  gc  red.  Two  100  horse-power 
each,  one  50  horm^power. 

Horizontal  with  fly-wheel :  geared  3|  to  1. 

Horizontal  with  flv-wheel. 

Horizontal  Two  vertical  ahaft-engines.  200  horse-powar  each:  cae 
incline  engine.  300  horso-power.  All  geared.  Heavy  Imka-wbaelt 
act  as  fly-wheels. 

Horizontal  with  fly-wheel.    Geared. 


eaglnea,  the  fly-wheels  of  which  axa  naed  aa  poUeyt  or  gean,  Mybalablndad 
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I  Xmi.— DEEP  MINES :  STEAM  H0I8TIN0 

HB  T  AB  A— ConUnoed. 


Cooutf  ud  dlrtiioL 

Uiae. 

} 

1 

i 

S     \                                                                     Bemuki. 

•TOMT-oonttaned.            j 

1 
i 

£00  .  BoriiontiLwlIb  flv  wheel,  gcand,  doable  cylinder. 

900     Horliontfll.  with  d.T-wb(«J,  coopled.    One  vonlad  ihaft  enclu,  *U 
horao-power :   one   incline   atuft  engine,  aoo  bone-power ;   hUh 
geaiei  double  cylloder.  «-inch  dimnoler  by  t  ftet  «troke. 
10     Eoriiontal.  double  oylloder,  geared. 

ISO     Horl.oaua  wilh  fly-wheel.  T>onble  cylinder,  geared  S  to  1. 

Do 

s 

Reared",    One  tocuie  eai^i  almfinr. 

1.1               W     Hariiontm.  •iDsle,  doable  reel;  friction  geu- 

l[inln  City-    SinclD  cvKuder,  friotlan  gear.    Comieollon  betweim 
,                                  onElne  uid  rwl  &  10-lach  belt- 

-J 

IB    Hoiliotitat,  oonpUd. 


J    ,| 


ivBW  mmiLEc: 


HawachDMitta  and  S»w  HexiM.. 


30  I  BorHonbtLwIlhlr-vbeal. 

39  <  IneUiiad,  cooplad,  with  lly-«lM«L 


MABTH  CAB*I.inA. 


ssf..? 


W  '  Inclined  cyUudwa,  conpM,  with  Sy-wbeeL 
M  I  Horiiontal.  ooapled.  wlUuat  fly-vhaaL 

H  ,  EcniwDtal,  alB(l&  wttb  ay-wbaeL 
U  I  Horiunlal.  i^fly-whad. 

.  I 
II  .  Borlwolal,  conpled,  wKboDt  Hy ■wheaL 

It     HotlMOtaL  ilngle,  wllhont  fly-whwL  (b) 

S4     One  lutriuntal,  one  mtlciL    Both  bare  fly'Thaalai   both  atagto 
I     cylinder. 

W  '  Eoriiontal  ronplad.  without  Ay-wheel. 


:|IGrr?::: 


M    .  HociionULwidily-wbeFL 


■  Aanpactadats 


t  Wy-rtaal  doing  dn^  aa  gaarlsg. 
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Table  XTIU.— BEEF  1UNE8:  8TEA.H  HOISTINO 

VTAM, 


CaDnt;  and  dlitrtot. 


1= 


Little  Cottoninwd.. 


Do Griiilf  tLLtTODlA- 


AuilieCreek... 


Hirrlabnix,  at  BQtbt  B»et. . . 


Uiat  Cbnace 

QuHD  Ic  Demit 

TbeLeadUlDB 

Winniimack  gnmp... 


HlddsD  Tmann 
Qdhd  of  the  mi 

Plret  National.. 
Great  BulD  .... 


lid  (lainilKiat  entFlne :  dcrnble  cylinder,  nwker  Tain. 
torttDDUil,  wlTfagntdy-wbrel;  oyUnden,  1!  liieliM  dlamstabj'  4  tM 
BlToke ;  work  vith  olutcb  or  IndepAndcntly- 


i«  40  huTHO-pavor  at 
!nlctL 

m  by  compnuecd  itl 


BorltODtal,  coupird,  witb  fly-wbcsL 
Vertical,  tunnkd,  wHhont  fly-wlweL 
Vartlral,  nllfa  link  motioa. 
TIortiDtjial,  stDgle. 


Cooplcd.  no  flj-Trbeel. 
HDiliantal.coQplBd.iu)  fly-irtud. 
EoiitoDbU.  witfiotit  By-iA«eL  (M 


HnrriODtol,  conpled,  witbant  (Ir'VhuL 
Horiiontal,  mupled,  wllliont  fly-wheel. 
Vertical,  coopled,  Kllboat  fly -wheel. 


One  herlzdratal,  c 
ooapled,  witboa 


pled,  wilb  By  .wheel,  11  hone-poweri  on*  rartleal. 


Hutwood  townahlp  . . 


KeDey... 
Baekeye  State 


TartlMl,  dn^  dkMt  HUng,  wttbMit  Ot^iAmI. 


HoilMQtal,  eanpkd,  -wUhdat  flywheJ. 
HcilMntBl,  eoaplediWUbant  fiy'^ibML 


BntlMooM,  with  By-wbML 


t  Belle*e<l  to  be  a  Mo^d  esflaa,  bit  M 
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Tabu  ZIX.— DEEP  MINES:  STEAU  H0I8TINQ  ENGINE& 

BBOAPimLATIOK  B7  COUlTTm. 


Tabu  XX.— DEEP  UlNES:  8TEAH  HOISTING  ENGINES. 
bbcapitulation  bt  states  and  tebbitories. 


Btat*  or  UnitoTT. 


ill 


Mill 


ToU).. 

CaUtonim.... 

Calondo 

DikoU 

Idabo.. 
Maine. 

l<rend« 

NawlCr 

NoitkC 

VUb. 

TtaftiU.-. 
Wfsning... 


'[ 
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UACHINGBT  AND  ITS  MANIPULATION. 

The  practice  as  to  the  constrnction  of  hoisting  eogioes  has  greatly  cbauged  in  thia  conntry  during  the  last  few 
years.  At  the  date  of  Mr.  Hagne's  memoir  on  mining  industries  single-cylinder  engines,  with  a  heavy  fly-wheel 
acting  on  the  dmm  throngh  toothed  or  friction  gearing,  were  almost  nnirersal.  The  data  here  tabulated  show  thst 
engines  with  two  conpled  cylinders  are  now  very  general,  and  particularly  in  those  districts  where  mining  has  been 
actively  prosecuted  for  a  comparatively  long  period.  Engines  of  this  claaa  are  sometimes  constructed  with  a 
fly-wheel  and  sometimes  without;  but  when  a  fly-wheel  isemployed,iti8ordinarilyonIy  sufficiently  large  to  equalize 
minor  irregolarities  of  movement  or  to  afl'ord  means  of  applying  a  brake.  A  considerable  portion  of  these  coupled 
engines  are  direct-acting.  As  has  always  been  the  case,  a  very  great  minority  of  the  engines  are  horizontal,  though 
vertical  and  inclined  cylinders  are  not  rare. 

The  statements  of  horse-power  can  only  be  regarded  as  rough  approzimatioDS.  As  a  rule,  the  milling 
superintendents  do  not  know  whether  the  horsepower  stated  ia  nominal  or  indicated.  The  horse-power  given  la 
for  the  number  of  engines  found  at  the  various  hoisting  works,  and  not  for  the  nnmber  actually  in  use,  and  the 
table  does  not  inclnde  idle  or  abandoned  works,  with  perhaps  two  or  three  exceptions.  Two  main  hoisting  engines, 
driven  by  compressed  air  [compressed  by  steam-power),  are  included  iu  the  table. 

The  data  of  Table  XVIII  should  be  considered  in  connection  with  those  of  Table  XY,  showing  the  greatest 
vertical  depths  of  the  mines. 

Table  XXI.— DEEP  MINES:  NUMBEB  OF  HORSE  OB  MULE  WHIMS  OB  WHIP& 
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This  table  shows  the  entire  number  of  whips  and  whims  reported  in  the  schedules  and  the  entire  nnmber  of 
mines  reported  upon  where  whips  and  whims  were  employed.  Most  of  the  mines  employing  these  means  of  hoisting 
are  of  sufficient  size  to  be  included  in  the  investigation,  and  more  than  half  of  these  machines  are  probably 
reported. 

The  simplest  form  of  whip  is  an  overhead  sheave  and  a  floor  sheave  to  guide  the  traction  rope.  The  moat 
perfect  form  of  whim  is  a  somewhat  elaborate  engine  with  a  friction  clutch,  brake,  etc.,  and  capable  of  working  a 
mine,  if  comparatively  diy,  to  a  depth  of  600  feet.  Some  of  them  are  operated  by  two  horses  or  mules,  but  one-horse 
whims  are  more  common.    The  average  price  is  estimated  at  tSOO. 
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COMSTOCK  HOISTING  CABLES. 

■  • 

[A  partial  list,  showing  weight  of  load  hoisted,  average  duration,  and  partionlan  aa  to  aheayea,  etc.] 

AMERICAN  FLAT  DISTRICT. 

Baltimore  ConBoUdated. — Flat  steel  wire  cables,  4i  inches  hy  ^  inch.  Average  load,  5,800  i>ounds,  inclnding  weight  of  donble-deoked  oage. 
Sheaves,  35  feet  high,  7  feet  in  diameter.  When  in  nse,  cables  were  taken  o£^  cleaned,  mended  if  necessary,  and  tarred  onoe  in 
sixty  days. 

GOLD  HILL  DISTRICT. 

Alta, — ^Flat  steel  wire  cables,  5  inches  by  i  inch.    Average  load,  including  cage,  5,000  pounds.    Cables  reported  to  last  four  years  with  repairs. 

Sheaves,  48  feet  high,  7  feet  in  diameter. 
Belcher. —Flat  steel  wire  cables,  4  in  vertical  shaft,  each  1,000  feet  long,  3i  inches  by  i  inch;  2  in  incline,  each  2,000  feet  long,  5  inches 

by  i  inch.    Average  load,  including  cage,  5,300  pounds.    Average  duration,  with  repairs,  3  years.    Sheaves,  50  feet  high,  7  feet  in 

diameter. 
Belcher  and  Crown  Point  pump  shaft. — In  hoisting  compartment,  Hat  steel  wire  cable,  5  inches  by  f  inch,  5,300  feet  long;   in  pnmp 

compartment,  round  steel  wire  cable,  1  inch  in  diameter,  1,000  feet  long.    Average  load,  including  cage,  5  tons.    Average  dnration, 

with  repairs,  4  years.    Height  of  sheaves,  30  feet;  diameter,  6  feet. 
Caledonia. — Two  flat  8t«el  wire  cables,  each  1,700  feet  long,  4  inches  by  i  inch ;  1  roimd  steel  wire  cable,  f  inch  diameter,  350  feet  long. 

Average  load,  including  cage,  4,000  pounds. 
Consolidated  Imperial. — On  surface  reels,  flat  steel  wire  cables,  5  inches  by  ^  inch;  on  winze  engine  reels,  round  steel  wire  cables,  1  inch  in 

diameter.    Average  load  in  vertical  shaft,  3  tons,  including  cage ;  in  incline,  4|  tons,  inclnding  girafie.    Average  dnration  of  cables, 

with  rei>air8,  3  years.     Height  of  sheaves,  30  feet;  diameter,  8  feet. 
Crown  Point. — Five  flat  steel  wire  cables,  5  inches  by  ^  inch;  one  round  steel  wire  cable  in  incline,  tapering  from  2^  inches  to  1^  inohee in 

diameter.    Average  load,  including  cage,  5,500  i)ounds.    Average  dnration,  with  repairs,  4  years.    Height  of  aheavee,  18  fset; 

diameter,  7  feet. 
Forman  shaft. — Two  flat  steel  wire  cables,  one  English  make  and  one  American,  each  3,000  feet  long,  G  inches  by  |  inch.    Average  load, 

including  cage,  5  tons.    Height  of  sheaves,  50  feet ;  diameter,  10  feet. 
Justice. — Flat  steel  wire  cable,  6  inches  by  i  inch.    In  vertical  shaft  average  load,  including  cage,  1|  tons;  in  incline,  inclnding  giraffisi 

9  tons.    Average  duration,  2  years.     Height  of  sheaves,  40  feet ;  diameter,  8  feet. 
Ne\o  York. — Two  flat  steel  wire  cables  in  vertical  shaft,  each  1,(300  feet  long.    One  4  inches  by  |  inch ;  one  5  inches  by  |  inch;  one  incline 
'    cable  5  inches  by  |  inch,  2,300  feet  long.    Average  load,  including  cage,  2,500  pounds.    Average  dnration,  with  repairs,  stated  al 

6  years.    Height  of  sheaves,  45  feet ;  diameter,  8  feet. 
Overman. — Flat  steel  wire  cables;  one  5  inches  by  ^  inch,  1,700  feet  long;  one4|  inches  by  ^  inch,  1,700  feet  long;  two  4  inches  by  ^  inoih, 

350  feet  long.    Average  load,  including  cage,  4,700  pounds. 
Silver  Hill, — Flat  steel  wire  cables,  one  5  inches  by  |  inch,  and  three  4  inches  by  ^  inch.    Average  load,  including  cage,  5,000  ponnda. 

Height  of  sheaves,  25  and  26  feet ;  diameter,  5  feet  and  G  feet. 
Yellow  Jacket. — Flat  steel  wire  cables,  each  3,700  feet  long ;  two  hoisting  compartment  cables  8  inches  by  f  inch ;  pnmp  compartment 

cable  G  inches  by  ^  inch.    Average  load  hoisted,  including  cage,  15,800  pounds.    Large  double-decked  cages,  with  space  for  two 

cars  on  each  floor,  weighing  5,000  pounds ;  weight  of  four  cars,  900  pounds  each,  3,600  pounds ;  weight  of  four  car  loads,  1,800 

pounds  each,  7,200  pounds.    Without  mending  cables  lasted  3  years.    Height  of  sheaves  to  centers,  55  feet ;  diameter,  15,  IS,  and  7 

feet. 

VIRGINIA  DISTRICT. 

Andes. — Flat  steel  wire  cables,  3^  inches  by  i  inch.    Average  load,  including  cage,  3,500  pounds.    Cables  are  spliced  once  in  3  months,  and 

are  said  to  last  only  7  mouths.    Height  of  sheaves,  16  feet ;  diameter,  5  feet. 
Comhinatiun  shaft  (Chollar,  Hale  cj'  XororosSf  Potosi^  and  Savage). — Flat  steel  wire  cables,  6  inches  by  ^  inch.    Average  load,  inclnding  cage^ 

5,500  i^ounds.    Average  duration,  14  months.     Height  nf  sheaves,  r>0  feet;  diameter,  18  feet. 
Consolidated  Firginia  and  California  joint  shaft. — Flat  steel  wire  cables ;  two  in  hoisting  compartments,  7  inches  by  f  inch ;  one  in  pomp 

compartment,  5i  inches  by  i  inch.    Average  load,  including  cage,  12,400  pounds.    Three-decker  cages,  weighing  4,000  i)onnds; 

three  cars,  1,200  pounds  each,  3,()00  pounds;  three  car  loads,  1,600  pounds  each,  4,800  pounds.    Average  duration,  18  months. 

Height  of  sheaves,  45  feet ;  diameter  of  hoisting-compartment  sheaves,  11  feet ;  diameter  of  pump-compartment  sheave,  6  feet. 
Gould  4"  Curry. — Flat  steel  wire  cables.    Average  load,  5,600  pounds.     Height  of  sheaves,  30  feet;  diameter,  7  feet. 
Hale  if-  XororoBs. — Flat  steel  wire  cables,  5  inches  J)y  i  inch.    Average  load  in  vertical  shaft,  including  cage,  3,000  pounds;  in  incline, 

including  girafle,  5,500  pounds.     Height  of  sheaves,  36  feet ;  diameter,  8  feet.     Incline  cable  lasts  only  6  months. 
Mint. — Round  steel  wire  cables,  one  1-inch  diameter,  and  one  f-inch  diameter,  each  1,500  feet  long.    Average  load,  1,800  pounds.    Average 

duration  without  mending,  3  years.     Height  of  sheaves,  27  feet ;  diameter,  2  feet. 
Ophir. — Two  flat  steel  wire  cables,  5  inches  by  i  inch,  in  vertical  shaft;  round  steel  wire  cable  in  incline,  tapering  from  2|  inches  to  2 

inches.    Average  load,  including  cage,  8,600  pounds.    AVeight  of  double-decked  cage,  3,000  pounds;  two  cars,  1,200  pounds  each, 

2,400  pounds ;  two  car  loads,  1,600  pounds  each,  3,200  pounds.    Average  duration  with  repairs,  2  years.    Height  of  sheaves,  30 

feet;  diameter,  7  feet. 
Original  Keystone. — Flat  steel  wire  cables,  4  inches  by  ^  inch.     Average  load,  including  cage,  4,000  pounds.     Average  dnration,  with 

repairs,  2  years.    Height  of  sheaves,  40  feet ;  diameter,  6  feet. 
Oshiston  shaft  (Best  4'  Belcher  and  Gould  cf-  Curry  joint  shaft).— Two  flat  steel  wire  cables,  each  2,500  feet  long,  5  inches  by  i  inch.     Average 

load,  including  cage,  7,000  i)ounds.    Average  duration  with  repairs,  4  years.     Height  of  sheaves,  30  feet ;  diameter,  6  feet. 
Savage.— Tvro  flat  steel  wire  cables  in  vertical  shaft,  each  1,500  feet  long,  5i  inches  by  f  inch.    Round  steel  wire  incline  cable,  4,000  feet 

long,  2^  inches  diameter.    Average  load  in  vertical  shaft,  inclnding  cage,  3,600 pounds;  in  incline,  including  giraffe,  5,000 pounds. 

Average  duration  with  repairs,  3  years.     Height  of  sheaves,  40  feet;  diameter,  6,  8,  and  15  feet. 
Scorpion. — Round  steel  wire  cables,  1  inch  in  diameter.    Average  load,  cage,  car,  and  rock,  2,500  pounds;  bailing  t«nk  and  water,  5,000 

pounds.    Average  duration  with  repairs,  2  years.    Height  of  sheaves,  20  feet ;  diameter,  5  feet. 
Sierra  Nevada. — Flat  steel  wire  cables,  5  inches  by  i  inch.    Average  load,  4,500  pounds,  including  cage  weighing  1,500  pounds ;  csr,  1|800 

pounds,  and  rock,  1,800  pounds.    Average  duration,  4  years.    Height  of  sheaves  to  centers,  25  feet;  diameter,  8  feet. 
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IMtm  §httft  (Meacioan,  Sierra  Ntvada^and  UnUm  ConMlidated  joint  shaft), —Flat  steel  wire  cables;  two  in  hoisting  compartmenla,  7  incliee  by 
i  inch ;  one  in  pump  compartment,  5^  inches  by  i  inch.  Average  load  hoisted,  13,500  pounds,  including  three-decker  cage,  4,500 
I>ounds ;  three  cars,  1,S00  pounds  each,  3,600  pounds;  three  car-loads,  1,800  pounds  each,  5,400 pounds.  When  bailing,  hoist  1,000- 
gallon  iron  tank  weighing,  shell  and  water,  9,812  pounds.  Average  duration  with  repairs,  4  years.  Splices  are  from  75  to  100  feet 
long.  **  Cables  wear  most  rapidly  at  points  over  sheaves  corresponding  to  distances  of  stations ;  the  wear  is  also  more  rapid  when 
there  is  an  over  and  under  bend  on  reel  and  sheave.''    Height  of  sheaves  to  center,  45  feet,*  diameter,  12  feet. 

Ufdk. — ^Flat  steel  wire  cables ;  vertical-shaft  cables,  4  inches  by  ^  inch ;  incline,  G  inches  by  i  inch.  Average  load  in  vertical  shaft, 
including  cage,  3,500  pounds ;  in  incline,  including  giraffe,  9,000  pounds.  Average  duration  with  repairs :  vertical  shaft,  5  years ; 
in  incline,  about  2  years.    Height  of  sheaves,  25  feet ;  diameter,  6  and  8  feet. 

Ward  tikaft  {Bullion  Combination), — Flat  stoel  wire  cable,  G  inches  by  i  inch.  Average  load,  including  cage,  G,000  pounds.  Average 
duration  with  repairs,  only  18  mouths  when  in  constant  use.     Height  of  sheaves,  50  feet;  diameter,  10  feet;  face,  7  inches. 

The  round  steel  cable  reported  in  Siskiyoa  county,  California,  is  used  for  a  tramway  at  the  Klamath  mine. 

The  incline  cables  on  the  Oomstock  are  round  steel.  The  Crown  Point  mine,  Gold  Hill,  Storey  county,  N'cvada, 
uses  two  tapered  round  steel  cables  in  addition  to  five  of  flat  steel.  The  tapered  cables  are  2^  inches  at  top  and  1| 
inches  at  bottom.  The  Opliir  mine,  Virginia  district.  Storey  county,  Kevada,  uses  a  tapered  round  steel  cable  in 
the  incline  2^  inches  at  top  and  2  inches  at  bottom.  These  two  mines  are  the  only  ones  reporting  tapered  cables. 
While  soi^ar  as  the  distribution  of  the  load  is  concerned  tapered  cables  present  a  decided  advantage,  they  are  much 
less  readily  repaired,  and  cannot  be  reversed.    They  were  much  more  frequent  a  few  years  ago  than  they  now  are. 

Hemp  or  manila  ropes  are  used  only  in  comparatively  shallow  workings  and  where  moderate  quantities  of  ore 
are  raised.  The  largest  reported  in  the  state  of  Nevada  was  3  inches  in  diameter,  and  raised  an  average  load  of 
2,200  pounds,  including  weight  of  cage;  the  smallest  was  1^  inches  in  diameter,  and  raised  but  250  pounds.  Hemp 
and  manila  cables  last  from  three  to  eighteen  months,  and  average  from  ten  to  twelve  months. 

A  dozen  years  since  steel  cables  were  being  introduced  but  slowly.  Though  their  advantages  were  evident,  it 
was  found  that  they  were  apt  to  give  out  unexpectedly,  and  without  warning.  The  difficulties  of  manufEicturing  a 
steel  wire  suitable  for  the  puri)ose  have  now  been  overcome,  and  there  are  but  few  iron  cables  left.  For  large 
cables  the  flat  form  is  commonly  preferred  to  the  round.  A  heavy  round  cable  must  be  wound  on  an  enormous 
dram  to  escape  injury  by  bending,  while  the  flat  rope  can  be  wound  on  a  reel  of  small  width  and  of  no  larger 
diameter  than  would  be  suitable  for  one  of  the  small  ropes  of  which  it  is  composed.  The  flat  rope  can  also  be  more 
readily  inspected  and  repaired.  These  advantages  more  than  counterbalance  the  slight  additional  weight  of  metal 
necessary  to  obtain  the  same  strength  as  the  round  cable  would  possess.  The  smallest  steel  cable  reported  is 
I  of  an  inch  in  diameter,  and  carries  a  load  of  330  pounds;  the  largest  are  those  running  in  the  deepest  shaft,  the 
<^New  Yellow  Jacket  ^  of  Washoe.  It  is  a  flat  rope  f  of  an  inch  thick  and  8  inches  broad,  and  carries  a  load  of  15,800 
pounds.  The  average  load  for  steel  wire  ropes  in  the  state  of  Kevada,  excepting  Washoe  district,  is  a  ton  and 
a  quarter,  but  on  the  Comstock  it  is  about  three  tons.  Steel  cables  last  from  four  mouths  to  six  years,  with  an 
average  of  two  years. 

Iron  cables  are  used  by  the  following  mines : 

New  York  Hill,  Grass  valley,  Nevada  county,  California  (flat). 

Nevada  City  mine,  Nevada  City,  Nevada  county,  California  (round). 

Penobscot  &  Snowdrift  mine,  Silver  Creek  district,  Deer  Lodge,  Montana  (round). 

Conrad  Hill,  Davidson  county.  North  Carolina,  uses  round  iron  and  rope. 

Utah  mine.  Snake  Creek  district,  Wasatch  county,  Utah  (round). 

The  McOinn  mine,  Capp's  Hill  district,  Mecklenbnrg  county,  North  Carolina,  is  the  only  one  reported  using 
a  chain.    This  was  reported  in  good  condition  after  Ave  years'  wear ;  its  load,  however,  was  only  200  pounds. 

Mines  nsing  hemp  or  manila  rope 180 

Mines  reported  using  flat  steel  cahles 38 

Mines  reported  nsing  ronnd  steel  cahles 171 

Mines  reported  using  l>oth  flat  and  round  steel  cahles 8 

Mines  reiM>rted  nsing  both  steel  and  rope 17 

234 

Mines  nsing  flat  iron  cables 1 

Mines  nsing  round  iron  cables 4 

5 

Mines  reported  using  chain 1 

Total 420 

The  list  includes  a  few  windlass  cables  and  several  horse  whims,  but  the  great  majority  are  those  of  steam 
hoisting  works.  As  the  best  horse  whims  are  capable  of  hoisting  from  a  depth  of  500  feet,  the  requirements  for  a 
cable  correspond  with  those  for  steam  hoisting  works  using  buckets. 
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Alabama. — One  report ;  weekly  inspection. 

Abizona. — Forty-one  reports.    Eleven  mines  report  insj^ection;  one  no  inspection.    Daily  inspection,  8;  weekly,  3.     No  retnms  from  29 

mines  nsing  cables. 
California. — Sixty-five  reports.    Forty-two  mines  report  inspection;   two  no  inspection.     Daily,  32;  semi-weekly,  4;  weekly,  3; 

irregularly,  2 ;  weekly  when  cable  is  new,  daily  when  old,  1.    No  retnms  from  21  mines  nsing  cables. 
COLORADO.—One  hundred  and  eighteen  reports.    One  hundred  mines  report  inspection ;  two  no  inspection.    Constantly,  7 ;  twice  a  day,  1 ; 

daily,  78;  tri- weekly,  1 ;  weekly,  5;  irregularly,  8.    No  returns  from  16  mines  using  cables. 
Dakota. — Three  reports.    Each  mine  reports  daily  inspection. 
Georgia. — Eight  reports.    Four  mines  report  inspection ;  two  no  inspection.    Irregularly,  3;  semi-annually,  1.    No  returns  from  2  minea 

using  cables. 
Idaho. — Nineteen  reports.    One  mine  reports  constant  inspection ;  three  no  inspection.    No  returns  from  15  mines  using  windlass  ropes. 
Maikb. — ^Ten  reports.    Nino  mines  report  inspection.    Constautly,  1 ;  twice  a  day,  1 ;  daily,  7.    No  returns  from  1  mine. 
Montana. — ^Twenty-seven  rex>ort8.    Twenty-two  mines  report  daily  inspection.    No  returns  from  5  mines. 
Nevada.— Seventy-three  reports.    Forty- three  mines  report  inspection.    Constantly,  7;  daily,  31;  "every  day  or  two,"  1;  we^ly,  3; 

occasionally,  1.    No  returns  from  30  mines. 
New  Hampshire. — One  report;  insi>ect ion  not  stated. 

New  Mexico. — Three  reports.    Two  mines  report  daily  inspection.    From  one  mine  no  st^atement  as  to  inspection. 
North  Carolina. — Twelve  reports.    Each  mine  reports  inspection.    Daily,  10 ;  weekly,  1 ;  every  two  mouths,  1. 
Oregon. — Three  reports.    Two  mines  report  daily  inspection,  and  one  mine  no  inspection. 
Utah. — Twenty-seven  reports.    Nine  mines  report  inspection ;  seven  no  inspection.    Daily,  1 ;  irregularly,  7 ;  ^*  seldom,"  1.    No  retoma 

from  11  mines  using  cables. 
Virginia. — Five  reports.    Daily  inspection,  3 ;  weekly,  2. 
Wyoming. — Four  reports.    Constant  inspection,  2 ;  daily,  2. 

recapitulation. 

Number 
.  of  mines. 

Inspected  constantly 18 

Inspected  twice  a  day % 2 

Inspected  daily 201 

Inspected  tri- weekly 1 

Inspected  ''every  day  or  two" 1 

Inspected  semi-weekly 4 

Inspected  weekly 16 

Inspected  weekly  when  cable  is  new,  daily  when  old 1 

Inspected  irregularly,  occasionally,  or  seldom 22 

Inspected  every  two  months ^ 1 

Inspected  semi-annually 1 

Total  number  of  mines  reiM>rting  inspection  of  any  kind 270 

Mines  reporting  no  inspection 16 

Mines  using  cables,  etc.,  from  which  there  are  no  returns 132 

Total  number  reports 420 

It  is  evidently  the  prevailing  practice,  at  least  in  theory,  to  inspect  cables  daily,  thongh  it  is  not  imiMMNUble 
that  some  mines  have  exaggerated  the  vigilance  exercised.  In  large  mines  a  special  rope  man  is  generally 
employed,  whose  dnty  it  is  to  keep  constant  watch  of  the  cables  in  use,  except  when  actually  engaged  in  repairing 
spare  cables.  The  instances  in  which  cables  are  not  properly  inspected  are  comparatively  few.  The  miners  are 
sufficiently  awake  to  their  own  interest  in  most  cases  to  see  that  this  duty  is  thoroughly  performed,  and  no  mine 
can  afford  to  acquire  the  reputation  of  neglecting  the  hoisting  apparatus.  It  might  at  first  sight  appear  to  be  safer 
to  throw  out  cables  which  showed  signs  of  wear  and  put  in  fresh  ones,  and  this  method  is  actually  practiced  to 
some  extent  with  fiber  ropes  and  small  steel  cables.  With  heavy  cables,  however,  such  a  course  would  be  ruinously 
expensive,  and  there  would  be  a  strong  tendency  to  delay  renewal  too  long.  Flat  cables  in  particular  can  be 
easily  and  thoroughly  repaired  by  splicing  in  new  strands  or  sections.  Gables  wear  most  at  certain  points, 
espeoially  where  they  rest  upon  the  sheave  when  the  cage  stands  at  a  station. 
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Table  XXIV.— DEEP  MINES:  MODE  OF  HOISTING. 


State  or  territory  and  county. 


▲LABAMA. 

debmne 

ARIZONA. 

Marloopa 

HohaTO 

Pliaa 

Pinal 

YaTapai 

Ymna 

CAUlOBinA. 

Amador 

CalaToras 

El  Dorado 

Inyo 

Lusen 

liaripoaa 

Mono 

Nevada 

Placer 

Plnaiaa 

San  Diego 

Siakiyoa 

Taolmnne 

COLORADO. 

Boulder 

Chaffee 

ClearOre^ 

Cnster 

Gilpin 

Hinadale 

Lake 

Ovmy 

Paxk 

San  Jnao 

Smnniit 

DAKOTA. 

Laiwrenoe 


eiOBOIA. 

Cherokee 

Cobb 

Plofsyth  ................. 

Hall. 

Linooln. ..••.... •••• 

MoDoffie 

Herivether 


IDAHO. 

Altnrat 

Boii6 

Lemhi 

Owyhee 


XAIXB. 

Haneook 

PttMbsoot 

Waihington 

YoriTT!?. 


4 
1 

25 
5 
3 
2 


6 
3 
2 
3 
2 
5 
24 


3 


1 
1 
1 
1 
2 
1 
1 


4 
5 
2 

8 


7 
1 
1 
1 


2 


20 
8 

22 
4 

84 
1 

26 
2 
1 
2 
1 


•mm 

I, 
I 


Is 

O 


1 
I 
1 


1 
1 


12 


1 
1 
1 


3 
1 


1 
1 


4 
1 
24 
4 
2 
2 


1 
8 
1 
1 
2 
5 
11 
1 
1 


1 


17 
2 

18 
2 

88 
1 

21 
1 
1 
2 


1 
1 
1 
1 
2 
1 


3 
4 
2 

8 


6 
1 


►» 

WB 


II 


1 

5 


1    I. 


2 


1 

1 


1 
1 
1 


State  or  territory  and  ooonty. 


MOKTAKA 

beaver  Head 

Deer  Lodge 

Jefferson 

Lewis  and  Clarke 

Madison 


NEVADA. 

Elko 

Esmeralda 

EnrekA 

Hnmboldt 

Lander 

Lincoln 

Nye 

Storey 

White  Pine 


2n£W  HA1CP8H1RX. 


Coos  — 
Grafton. 


NEW  ICEXICO. 


Grant.... 
8anUF4. 


NORTH  CAROLINA. 

Davidson 

Gaston 

Gnilford 

Mecklenburg •■ 

Moore 

Nash 

Bowan 

Stanley 


ORIOOM. 


Baker 

Joeephine. 


DTAB. 

Beaver 

Joab 

Salt  Lake 

Summit. ••••.. ........< 

Tteele 

Wasatch 

Washington 


YXROniA 

Buckingham 

Culpeper 

Fauquier 

Louisa < 

StafRnti 


WTOMDIO. 


Sweetwater. 


c  * 

K 

a  o 

P  B  « 


I 
1 


2 

1 


4 

1 
1 
2 
1 
1 
1 
1 


1 

1 


2 
8 
2 
4 
5 
8 
5 


1 
1 
1 
1 
1 


1 
23 
1 
1 
1 


J    ' 

6    I 

11    , 

2 

3 

2 

8 
26 

8 


f 

r 

s 

lit 


4 
l 


4 

5 
6 


2 

26 

1 


8 

"i' 


16 
1 


5 
1 
6 
2 
1 
2 


1 
1 


2 
1 


8 

i' 

2 
1 
1 
1 
1 


1 
1 


1 
8 
2 
1 
1 
2 
8 


1 
1 
1 
1 


1 
2 


1 

i 


8 

1 
1 


140 


PRECIOUS  METALS. 


Tabu  XXT.-DEEP  MINES:  MODE  OF  HOISTraO. 

BBOAPITULATIOir  BT  STATES  AlTIt  TBRBITOSIEa 


StaU  or  teniUTtj. 

1 

1 

t. 

11 
1 

fj 

1 

^ 

1 

K 

300 

w 

ST. 

» 

IT 

*D 

ua 

8 
10 

« 
a 
) 

M 

4 

iM 

,; 

'■ 

• 

13 

4 

1 

B 

1                         " 

'J 

3 

C-lo-d" 

Gconria 

V   1 

! 

I 

Henda 

;■■;: -;;;-;:-| 

I 

' 

Oregon 

UUh 

Vlrglnl. 

1 

1         .| 

r      R 

Where  cages  are  ased,  the  Bbafts  are  generally  tvo  or  more  compartments  in  widtb,  so  that  the  tahle  does  not 
give  the  number  of  cage«,  but  of  mines  asing  cages.  In  almost  all  mines  of  any  size  windlass  backets  are  ttsed  in 
winzes.    These  are  not  included  in  the  table.  . 

The  colnmn  headed  "Xnmber  hoisting  with  skips  or  giraffes'*  includes  only  those  mines  osing  either  skips  or 
giraffes  as  a  principal  means  of  hoisting.  Of  the  24  cases  tabulated,  22  use  skips  alone  and  2  use  giraffes  alone. 
Besides  these,  6  of  the  mines  reiwrted  as  using  cages  as  a  principal  means  of  hoisting  nse  also  skips,  and  10  of  the 
cage  mines  use  giraffes.    So  that  altogether  skips  are  used  iu  27  mines  and  giraffes  in  12  mines. 

The  colnmn  headed  "Number  hoisting  by  other  means"  includes  16  miues  in  which  cars  are  hoisted  hy 
windlass,  whim,  or  steam  machinery  ou  inclined  tracks,  and  one  case,  in  Korth  Carolina,  where  wooden  boxes,  made 
for  the  purpose,  are  used.  The  cars  used  on  the  inclines  are  either  ordinary  mine  cars  standing  on  a  platfbrm,  or, 
when  the  incline  is  very  steep,  the  front  wheels  are  of  smaller  diameter  than  the  hind  wheels. 

Rawhide  backets  are  used  on  account  of  lightness,  flexibility,  and  freedom  fK>m  breaking  by  knocking  against 
timbers,  etc 

Safeties  against  falling  are  employed  in  abont  nine  out  of  ten  cases  where  cages  are  used  iu  hoisting.  The 
fhvorite  form  of  safety  clutch  consists  of  two  pairs  of  eccentrics  provided  with  teeth  and  pressed  against  the  guide 
by  springs  when  the  rope  is  detached,  but  many  other  patterns  are  in  nse.  Safeties  against  overwinding  em 
constmcted  on  two  different  principles.  In  one  the  attachment  between  the  rope  and  the  cage  is  effected  by  a  dutch, 
which  is  opened  when  it  enters  a  ring  or  cone  set  in  the  gallows-frame  above  the  shaft.  The  cage  is  thus  set  ft«o, 
and  depends  npon  the  safeties  against  foiling.  By  the  other  plan,  when  the  cage  reaches  a  certain  level  above 
the  top  of  the  shaft  it  controls  a  valve,  which  shuts  steam  off  from  the  engine,  and  thus  prevents  further  holating. 
Tliia  latter  method  is  evidently  the  safer  of  the  two,  because  where  the  first  is  employed,  if  the  safeties  agsinflt 
falling  are  out  of  order,  the  gravity  of  the  accident  is  likely  to  be  increased  rather  than  to  be  diminished  by  the 
means  used  to  avoid  it.  Safeties  against  overwinding  are  looked  upon  with  disfavor  by  some  superintendents,  who  foar 
anything  tending  to  diminish  the  responsibility  of  the  engine  driver.  The  objection,  however,  scarcely  seemg  valid. 
The  great  loss  of  life  which  has  resulted  from  overwinding  indicates  the  propriety  of  introducing  preventives  much 
more  widely  than  has  as  yet  been  done  in  this  country.  A  great  disadvantage  of  inclines,  as  conq>ared  wiUi 
vertical  shafts,  is  that  the  introduction  of  efficient  safeties  against  falling  iu  inclines  is  dlfflcolt  or  perhaps  impossible. 
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Safeties  sometimes  fail  to  act  wben  needed  either  iKcaaee  the  datcheB  do  not  move  or  because  the  guides  give 
way,  but  in  a  vast  m^ori^  of  cases  wbere  tbe  conBtmction  is  good  and  the  apparatos  properly  inspected  tiiey 
obviate  or  greatly  mitigate  catastrophes. 
Minw  haTing : 

Cages  witb  a^tiea  againat  &llliig  and  against  overwinding S 

Cages  vith  safetiM  agalaat  Cklling,  bat  not  against  orerwinding fS 

Cafes prorMed  with  ooaafetieawIiataTai ...... 8 

Cages  with  no  safeties  specified S 

87 
Hlnea  having :  kb*>i 

Bnckets  with  safeties  against  EalliDg,  bat  not  against  OTerwiudiug 3 

Bnoketa  with  aafetiee  agaliurt  oTenrinding,  bat  not  against  falling 1 

Bnokets  pioTided  with  no  safeties  whatever S68 


Table  XXVI.— DEEP  HINEB:  MODE  OF  SIONALINa. 
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Tablb  XXVII.— deep  mines  :  MODE  OF  SIGNALING. 
BEGAPITULATION  BY  STATES  AND  TERBIT0BIB8. 


State  or  territory. 


Nomber 

of  mine^ 

vhoeemode 

of  SigllAl* 

ingistpeci- 


Wlreor 

rope  and 

sons  or 

beD. 


YocaL 


Total 


Azixona 

California 

Colorado 

DakoU 

(Georgia 

Idaho 

Maine 

Ifontana 

Nevada 

Kew  Hampabire 

Nev  Mexico 

North  Carolina . . 

Oregon 

Utali 

Virginia 

Wyoming 


l! 

ii' 


423 


42 

61 

114 

3 

8 

33 

10 


331 

24 

59 

88 

3 

4 
0 
0 


72 


18 

2 

10 


25 

28 

73 

87 

1 

1 

3 

1 

12 

8 

3 

2 

25 

28 

5 

6 

6 

6 

• 

4 

24 

1 


1 

4 
1 
1 


Yazloai. 


20 


16 


The  colamn  headed  ^^  various"  contains  the  following: 

Number  of  mines  nslDg  the  telephone 

Number  of  mines  using  the  telegraph 

Number  of  mines  using  Cornish  clappers 

Number  of  mines  using  triangles 

Number  of  mines  using  knockers 


8 
1 
9 

4 
3 

80 


SIGNALS  USED  IN  ADDITION  TO  WIRE  OB  ROPE  AND  GONG  OR  BELL. 

Several  of  the  mines  using  wire  or  rope  and  gong  or  bell  as  a  principal  means  of  signaling  have  also  otii0r 
signals.    Among  these  are: 

Telephone • 1 

Telegraph 9 

Speaking-tube 3 

Cornish  clappers S 

Triangle 1 

Shaking  rope S 

Rapping  on  bucket , •••  1 


Of  the  important  mines  only  72  use  vocal  signals  alone,  but  in  the  large  number  of  workings  not  sohedoled 
signals  by  voice  are  generally  the  only  means  of  communication.  The  telephone  or  the  telegraph  would  seem  to 
be  the  most  desirable  means  of  signaling  in  large  mines  were  it  practicable  to  preserve  the  insulation  of  the  wires. 
In  most  cases  where  it  has  been  tried,  however,  difficulties  have  been  experienced  from  imperfections  of  insulatioii. 
The  wires  must  pass  down  the  shaft,  and  are  subject  to  mechanical  abrasion.  Most  shafts,  too,  are  wet,  and  in  a 
very  great  proportion  the  water  contains  more  or  less  sulphuric  acid.  The  batteries,  also,  introduce  a  complication 
which,  though  not  fatal,  is  undesirable.  These  disadvantages,  however,  may  be  overcome,  and  experiments  are 
being  made  on  telegraphic  methods  which,  when  in  good  order,  permit  signals  to  be  sent  to  the  surfoce  from  the 
cage  even  when  this  is  moving  at  a  maximum  velocity.  Considerable  money  and  much  care  would  be  well 
expended  on  such  a  device  if  these  would  suffic-e  to  maintain  it  in  a  reliable  condition. 

The  commonest  means  of  signaling  in  mines  of  considerable  size  is  by  a  bell-rope,  and  this  method  has  the 
advantage  of  extreme  simplicity.  In  deep  shafts,  however,  it  requires  much  force  to  ring  such  a  bell,  and  when 
the  cage  is  in  rapid  motion  it  is  extremely  difficult  to  communicate  with  the  surface.  A  very  large  proportion  of 
accidents  are  induced  or  aggravated  by  the  difficulties  of  signaling  and  the  imperfections  of  signaling  apparatus. 
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Table  XXVUI.— DEEP  MIXES :  MEANS  OF  HANDLIKO  WATEB. 


Comity  and  district. 

MiiiA. 

Means  of  handling  vater. 

Capacity 
infcallons 
perlioar. 

CLEBURXE.                             1 
...i  Hooflton  Sc  Pinson... 

TTanil.TintnTi  ....,,,.,.,,..,,.,,.,,,.,,-,-,.,...,,,,,,.,,,,,.,,..,.,. ......^ 

1.800 

1 

AJBIZOFTA. 


MOHAMS. 


Hoalapai 
DoTT. 


Keystone . 
I  Lone  Star. 


.<  Cameron  Xo.  5 . . 
.'  Bail  witli  barrel. 

I 


PQUL 


▲riraca 


CouAolidated  Arizona. 
Esperanza 


j  Steam  fnrce-pnmp. 
'  BaU  with  backet.. 


TAVAPAI. 


I 


Hnmbng. 

Peck 

Tiger  .-. 


.  Tip-Top 
Peck... 

.'  Tiger... 


,!  Bail  with  tank 

.   Blake  steam  force-pump . 
.   Cornish  pumping  engine 


4,900 


OAIilFOBFTIA. 


AMADOB. 


▲madorCity. 

Do 

Jaekson 

Do 

Plynoath.... 


flatter  Creek Consolidated  Amador Cornish  pumping  rig  driven  by  hntdy-gurdy  wheel. 


CALAVBBAS. 


I 


Keystone  Consolidated '  Cornish  pumping  eqgine  at  south  shaft 14,000 

Original  Amador '  Steam  force-pump 

Oneida BnU  with  bucket ! 

Zeile do 

Empire   Bail  with  skip 


Independence. 


Mokelnmne  Hill 
Washington  — 


Champion |  Cornish  pumping  rig  driven  by  orershot  wheel,  water  also  hoisted  in 

buckets. 

Gwin ■  Cornish  pumping  rig  driven  by  water-power 

Amelia i  Bail  with  tans :  noisted  by  inoependent  engine 


XL  DOBADO. 

^ringfleld,  or  Mad  Springs 

MABIFOflA. 

Honiitoe 

M*ripoaa  Sstate 

MONO. 
Bodle. 


Springfield. 


Washington 

Mariposa  tunnel  and  Sncredo. 


Do. 
Do. 
Do. 
Do. 


Cornish  pumping  rig  and  Hooker  force-pump ;  capacity  10,000  gallons  per 
hour  each ;  also  bill  with  tank. 


Cornish  pumping  engine 

Two  Hooker  steam  force-pumps. 


Bodie  Consolidated. . 
Booker  Consolidated 

Champion 

Dudley 

Goodsnaw 


Do.. 
Do.. 
Do.. 
Do.. 
Do.. 


hbyada; 


OffMs  y alley. 

Do....... 

Do 

FovadaClty. 

Do....... 


Do. 


rLACBB. 


Cotta 

SIflKITOU. 

South  Fork  Salmon 

TUOLUMNE. 


Cooftdence.. 
Sooltbyrffle 


Two  Cope  St,  Maxwell  steam  force-pumps . 

Cornish  pumping  engine 

Compound  Cornish  pumping  engine 

Two  Cope  A,  Maxwell  steam  force-pumps. 
C<fp9  St,  Maxwell  steam  force-pump 


Jupiter.* I do 


Noonday — 

South  AmUo 

South  Bulwer 

Standard  Consolidated. 


Idaho 

New  York  HiU 

Rocky  Bar 

Murchie 

Nevada  City... 


Providence do 


Three  Cope  Sc  Maxwell  direct-acting  steam  force-pumps. 

Two  Hooxer  steam  foroe-pumpa 

Two  Cope  ^  Maxwell  steam  foroe-pumps 

Cornish  pumping  engine 


Cornish  pumping  engine 
do 


Cornish  pumping  rig 

Cornish  pumping  engine 
do 


BisingSun. 


Cornish  pumping  rig,  connected  with  hoisting  engine. 


Black  Bear '  Two  Blake  steam  force-pumps 

I 

Confidence |  Cornish  pumping  rig.  connected  witl^  hoisting  engine. 

Soulsby ' do 


S.0OD 


20,000 


12,000 


12,000 


22,600 
17,968 
10^000 

15^000 


10,000 


10,000 
10,000 


30,000 


1,800 


7,000 
14,000 


COIiOBADO. 


BOULDBB. 


Qnnd  Island 

Do 

Do 


CMUBth . 


Boulder  County  and  Trotji^ ^^  Blako  Na  7,  one  Knowles  Na  5,  one  Knowles  No.  2 

,  Caribou Three  Knowles  steam  foioe-pnmps 

Native  Silver Deane  steam  force-pump 

Keystone Knowles  steam  force-pump 


Bed  Elephant Two  Blake  and  one  Knowles  steam  foroo-pnmpa 

Colorado  Central  Consolidated National  steam  force-pump t.. 


Oriflth  —d  Qwfiwi ....;  Colorado  Territory  National Blake  Na  5  steam  fbrce-pnmp 

«•.!  ChaBi|Aoo Ball  with  bucket 

ilted.Bog«n 


t^trnXMrni 


XbowIbo  Ko.  8  steam  foroo^nmp 


1,100 


1,000 
75 


4,800 
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Table  XXVm.— DEEP   MINES :   MEANS   OF   HANDLINQ  WATER. 

COIi  O  BADO—Continaed. 


County  And  diBtiict. 

CLBAH  CBSKK—oontimied. 

Tipper  Union 

Toflt 

CUSTZB. 

Verde 

GILPIN. 

Eureka.... 

Oresory 

Do 

Havkeye 

Nevada 

Do 

Do 

Qoartz  Valley 

Boaaell 

Do 

Do 

LAKS. 

California 

Do 

Do 

Do 

Do 

Do 

Do 

SUMMIT. 

ConaoUdatod  Ten-mile 

» ^ 

IJLWBZNCX. 

BearBntte 

Whitewood 

Do 

CBSBOKBB. 

Third  and  Second 

'  COBB. 

FOBSTTH. 

Third  and  Seoond 

BALL. 

mnth 

UXOOLM. 
M*DDVfIX. 

Bepnblloan 

MBBIWBTHBB. 

LntherviUe 

ALTUBAB. 

Middle  Boi86 

boib£. 

Banner 

Granite 

OWTBBX. 

• 

Canon 

Do 

Do 

Do..... 

Wagontown 


Meana  of  handling  water. 


.Capacity 
|in  gallona 
.per  hour. 


Cornish  pompins  rig,  driven  by  mill  engine. 
Bail  with  bu&et 


i  Eider  hot-air  pump. 


Onnnell 

Bobtail 

Xew  Vork  and  Colorado 

United  Gregory 

Wain 


Cornish  pumping  engine 

Two  Worthincrton  and  one  Knowlee  steam  foroe-pompa. 

Cornish  pumping  engine 

do 

BaU  with  bucket 


Hani  Money. 

California 

Kansas 

Kausaslode.. 
Boss 


j  Knowles  steam  force-pomp. 
.    Bail  with  bucket 


Haseltine . . 
Pewabic . . . 
Wyandotte 


CoruiHli  pumping  engine 

Bail  with  iron  bucket 

Bail  with  buckets 


.  Comisti  pumping  engine 

I  Ono  Knowles,  one  Cameron  steam  force-pnmpa. 
;  Bail  with  bncket 


Aroie 

Chrysolite 

Iron 

LitUe  Chief 

Little  Pittsburgh 


Miner  Boy 

Bobert  E.Lee. 


Knowles  Ko.  8  steam  force  pump . 
Knowles  4-inch  steam  force-pump. 
Knowles  No.  2  steam  forre-pnmp  . 
Knowles  4-inch  steam  force-pnmp. 
Knowles  No.  6  steam  forcepnmp  . 


Cornish  pumping  engine 
Bail  with  Unk: 


Robinson  Consolidated. 


One  Keystone,  10  horse-power;  one  Knowles,  6  horse-power. 


8,600 


400 


0.000 
80,000 

4,000 
87,230 


000 

'0,000 


11,000 
24,000 


80,000 
SOO 


5.000 


DAKOTA. 


Escondido . 
Homestake 


Sir  Boderlok  Dhu. 


Ono  Knowles,  10,500  gallons ;  one  Smith  St  Briggs,  8,000  leallona 

One  Knowles  "So.  3.  one  Knowles  ISo.  5,  one  Knowles  Na8;  alao 

600-eallon  iron  bailing  tank. 
Knowles  steum  force-pump 


10,500 
1,750 


OB  OBOIA. 


Parka j  Two  steam  foroe-pnmps. 


Xendriok. 


Striokland.... 


Harris. 


Magmdsr. 
Side 


Jennings 


Wilkea 


Deane  steam  foioe'pamp. 


Deane  Na  6  hwrse-power  steam  foroe-pnmp 


Blake  Na  8  steam  foroe-pnmp 


Cornish  pumping  rig  drivoi  by  hoisting  engine 
Two  "^Jeotors"  driven  by  mill  engine 


Two  Worthington  steam  foroe-pnmpa. 


Cornish  pumping  rig  driven  by  hoisting  engine 


OLOOO 


18,000 


IS,  000 


8^800 


8^  tot 


Bnifido 


BaU  with  tank 


Crown  Point  and  Wolverine . 
Gold  Hill 


Clearbrook  Consolidated. 

Empire 

Owyhee 

Potoal 

Tremont  Consolidated .. . 


Knowles  No.  4^  steam  foroe-pnmp ;  also  two-man  hand-pomp 

Stevens  A  Condict.  Hooker,  and  Knowlee  steam  foroe-puDpa,  at  100  ftet^ 
250  feet,  and  400  feet  stations,  respectively. 


BaU  with  bucket 

do 

do 

do 

Hooker  ITo.  8  steam  torea-ponip. 


a,O0A 
78^000 
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nAIBTE. 


Connty  and  district 


HAKCOCK. 

Qoldsbore' 

Sallivan 

Do 

Do 

WMtSnUiTan 

PKN0B800T. 
WABBINOTOH. 

Fifth 

TOOK. 

Aoton 


Mine. 


OoIdsboTo* 
Ashley . . . 
MUton.... 
Wankeag. 
Sullivan  . . 

Deer  Isle  . 


Consolidated  Hampden. 


Means  of  handling  water. 


Knowles  steam  foroe-panip 

Knowles  No.  3  steam  lorce-pamp 

Knowles No.4  steam force-pnmp 

Knowles  steam  force-pump 

One  Knowles  No.  5  and  one  Knowles  No.  6  steam  foroe-pnmpe 


Knowles  No.  3  steam  force-pump. 


Blake  No.  4  steam  force-pump. 


Cherryfleld ,  Knowles  No.  3  steam  force-pump. 


Acton  Consolidated 


Cornish  pumping  engine 


Capacity 
in  gallons 
per  hour. 


0.COO 


1,500 


S.000^ 


2,250 


nONTARTA. 


DKSBLODOB. 

Flint  Creek 

Do 

Independence 

Silver  Crjyk 

Summit  valley 

Do 

Do 

Do 

Do 

LEWIS  AKD  CLABKX 

Owyhee 

MADIBOH. 

Hot  Spring 


Algonquin 

Speckled  Trout 

Mountain  Boy 

Penobscot  and  Snowdrift 
Alice 

Colusa 

Gagnon 

Morning  Star 

Star  West 

Union  No.  2 

Red  Bluff 


Two  Knowles  steam  force-pumps 

One  vertical  Knowles :  one  hoiisontal  Knowlea 

One  Knowles,  vortical  No.  7 

One  Worthington  and  one  Knowles 

Knowles  steam  force-pump,  350  horse-i>ower ... 


Knowles  No.  6  steam  force-pump. 
Four  Knowles  steam  force-pumps. 

Knowles  vertical  No.  4 , 

Knowlea  8t(!«im  force-pump 


Cornish  pumping  engine  and  6  steam  foroe-pnmpa. 


Bail  with  bucket 


I 


12,000 
1.200 
10,000 
12,000 
72,000 


15,000 
2,000 


2,000 


mSTAl^A. 


BLKO 

Tnaearora 

Do 

Do 

Do 

Do 

Do 

Do 

nan 
Wilaon 

LAHDBB. 

BesaeBlver 

UHOOLM. 

My 

im. 

Philadelphia 

Tybo 

Union 

BTOBBT. 

American  Flat 

GoldHiU 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

▼Iririiida.... 

Do!.'!'.".'.I.*.*I.*.*ii;.'.*.*.'r.".II 

Do 

Do 

VOL  13 ^10 


Argenta  

Grand  Prize  — 
Independence... 

Navajo 

Noith  Belle  Isle 


Silrer.Star. 
Tuscaiora . 


Seal  del  Monte 
Wilson 


Eureka  C<fcisoHdated. 


Curtia 


BaymonddtSly 


Belmont 

Tybo  Consolidated 

Great  Amerioaa  Booster. 


engine  and  two  Blake  steam  foroe-pompa. 


Bail  with  barrel. 

Cornish  pumping 

Bail  with  barrel 

One  Knowles  and  one  Hamilton  steam  force>pnmp 

Bail  with  barrel x 


do 

Ban  with  bucket 


Conish  pumping  engine,  200  horae-power. 
Cornish  pumping  engine 


Two  Hooker  and  one  Garratt  ateaa  fovoa-pnmpa . 


Five  compressed-air  donkey  pnmpa 


Cornish  pumping  engine 


Cornish  pumping  engine,  00  bofte-power 

One  Cameron  and  one  Buike  steam  fovoa-pmnp 
Two  steam  force-pumpe ; 


Baltimore  ConaoUdated 

AlU 

Belcher  and  Crown  Point  pomp  shaft. 
Caledonia. 


Cornish  pumping  engine 

do 

do 

do 


Consolidated  Imperial do. 


FonuMiahaft . 

Justice 

Orennaa 

SUverHiU.... 
Yellow  Jacket 


C.  dtC.  abaft  .... 
C.N.  8. abaft.... 

Gould  iC  CUTTJ  . . 

Hale  A  Nororoaa. 
Mint 


do. 
do. 


One  Cameron  No.  4;  one  Blake  No.  6 

Ciwnish  pumping  engine 

Comiah  pumping  engine  and  four  Cope  St  Maxwell  No.  5  fbroe-pmnpa ; 


Cornish  pumping  engine ;  also  ball  with  tank 

Cornish  and  ny£anuo  pumping  englafla;  alao  ball  with  tank. 
Knowlea  steam  fbroe-pnmp 


jLnowiea  steam  xoroe-pnii 
Conilah  pumping  enipBe 
Ban  with  tank 


31,450 


88^600 


0,000 


1,000 


10^000 


80.000 

25,200 

14^100 

0,500 


11. 


9,000 
18,000 
07,900 


88,400 

90^000 

1,200 

19^740 
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NB  TAD  A— Continued. 


County  and  diatrict. 


0TOBBT— continned. 


Virginia 

Do!.' 
Do.. 
Do.. 


Do. 
Do. 


WHITE  FUCS. 


Mine. 


Means  of  handling  water. 


-  Ophir —   Cornish  pumping  enftine 

;  Original  Keystone —   Steam  force-pomp ;  alsobail  with  tank. 

'  Osbiston  shaft Cornish  pumping  engine 

Savage do. 

Sierra  Nevada do. 


Union  shaft. 
Utah 


Cherry  Creek Star. 


Cornish  pumping  engine  and  8  steam*foroe  pumps ;  also  bail  with  tank. 
Cornish  pumping  engine 


Two  Wilcox  steam  foroe-pnmps. 


Capacity 
in  gallons- 
per  hour. 


21«60O 
6,000 
24.000 
80,000 
22,000 

41«68a 
12,300 


5,040* 


NBW  JHBXICO. 


QJLAJXT. 


Silver  Flat. 


Massachusetts  and  New  Mexico 


Daws  No.  3  steam  force-pump. 


NORTH  CAROJLIIVA, 


DAYIDfiON. 


Emmons  township Silver  VaUey    Cornish  pumping  engine  and  two  Knowles  steam  fovoe-pumps 

Conrad  Hill Two  Snowies  steam  force-pumps 

Ethan  Allen Cornish  pumping  engine 


GASTON. 


GUILFOBD. 


King's  Mountain Cornish  pumping  engine 

Fisher  and  Willis  mil Deane  steam  force-pump 


MBCKLBNBUBO. 


)'sHill McGinn !  Cornish  pumping  rig,  driven  by  hoisting  engine. 

Birth •  Rudisill !  Cornish  pumping  engine 


MOORE. 


NA8H. 

Griffith  township 

ROWAN. 


Henlvnill. 


Mann 

Dunn's  Mountain 


Cameron  steam  fon-e-pump. 


Knuwles  No.  7  Hteam  force-pump. . 
Two  Knowles  steam  force-pumps. 


1,500- 


83, 700(f) 
18,00a 


i7,g4e 

8,000 


0,380 
14,406 


2,400 


10.000 


RAKER. 


Rye  Valley 


OREOOIV. 


Rye  Valley j  Steam  force-p ump 

Virtue  ...*! '  Two  BInkc  and  one  Cameron  Bteam  force-pump 


8,000 
45,000 


UTAH. 


BEAVER. 


San  Francisco 


JUAB. 


Tiutio 


Carbonate 


Elmer  Ray. 


Do :  Flagstaff 

Do Toledo 

"West  Mountain Last  Chance . . . 

Do I  Queen  6c  Bemis 


Do ,  Winnamuck  Group 

Do Yosemite 


SUMMIT. 

Uintah Empire 


Do '  Ontario 

Do White  Pine. 


UTAU. 


Silver  Lake. 


WASATCH. 


Blue  Ledge 
Do...  .. 

Snake  Creek 
Do 


Milkmaid 


Hawkeve 

Lady  of  the  Lake 
Jones  Bonansa. . . 
Utah 


Bail  with  bucket 


SALT  LAKE. 

Little  Cottonwood Emma * . 


do 


One  Knowles  No.  6,  one  Knowles  No.  7,  run  by  compressed  air 

Knowles  No.  4,  run  by  compressed  air 

One  Knowles  No.  3  and  one  Knowles  No.  8,  run  by  compressed  air. 

Knowles  No.  7 

!  Deane  No.  0  steam  force-pump 


One  Blake  and  one  Knowles 
BLiko  No.  3  and  Blake  No.  7 . . 


Two  Blake  and  two  Worthington  steam  foroe*pumps;  also400-gallon  bail- 
ing tank. 

Fourteen  steam  force-pumps ;  also  700-gallQn  bailing  tank 

Two  Knowles  No.  8^ 


Hand  force-pump . 


Throe  steam  force>pumps 

One  Blake  and  one  Knowles 

One  Blake  No.  4  and  one  Knowlea  No.  01 
One  Niagara  No.  8  and  oae  Ferry  No. 6.. 


{ 


NaO, 
6,000* 


85^500 
102,000 


875 
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UTAH— Continued. 


Connty  and  distriot. 


WABHIKOTON. 

Hanisbarg,  or  Silver  Beef. 
Do 


Mine. 


Means  of  handling  water. 


Chriity 
Kinner. 


'  Two  Blake  No.5 

.'  Crane  No.  3  steam  force-pump. 


CapiMBtty 
in  gaUoiM 
per  hour. 


1.458 


iriRGINIA. 


CurdsTille . 

BUCKIKOHAK. 

• 

FAUQUIER. 

Coohoo  — 

L0UI8A. 

Morrow , '  Cornish  pumping  engine 

I 

Kelley ' do 

LuceBros i  Cornish  pumping ripr,  driven  by  hoistingengine. 


STAFFORD. 


Hartwood  township  Bappahannock. 


Beaue  No.  0  steam  foroe-pump. 


ITYOlfflllVC;. 


7. 

3,000 

8.000 


SWEETWATER. 


California 

Miner's  Delight 


Do  1  Miner's  Delight 

Do i  Segregated  Miner's  Delight 


BuckeyeState Steam  force-pump. 

Hartley '  Cornish 


do. 
do. 


500 


Three  principal  methods  are  employed  for  extracting  water  from  the  mines,  namely,  Cornish  pumps,  bailing 
tanks,  and  steam  (or  compressed-air)  force-pumps.  The  two  last  have  the  advantage  over  the  first  in  point  of 
cheapness,  but  the  conveyance  of  steum  to  the  bottom  of  the  shafts  involves  waste  of  fuel,  and  the  liberation  of 
exhaust  steam  in  the  mines  is  very  objectionable.  Cornish  pumps,  on  the  other  hand,  are  not  only  extremely 
expensive,  but  can  only  be  repaired  with  the  loss  of  considerable  time.  Tanks  which  iire  .so  constructed  as  to  fill 
and  to  discharge  automatically  will  handle  an  enormous  quantity  of  water,  and  can  be  replaced  l»y  cages  when  not 
needed.  They  are  too  simple  to  get  out  of  order  often,  and  are  readily  repaired.  Some  mining  engineers  prefer 
tliem  to  pumps,  and  at  many  mines  they  are  kept  in  readiness  as  a  substitute  for  Cornish  pumps  when  the  rods  of 
the  latter  break.  An  inspection  of  the  table  shows  that  local  practice  varies  greatly  as  to  the  means  adopted  for 
handling  water.  Cornish  pumps  are  more  frequent  in  older  mining  districts  than  in  newer  ones,  and  in  larger  mines 
than  in  smaller  ones. 

Pumping  is,  on  the  whole,  a  much  less  important  feature  of  mining  engineering  in  the  far  West  than  in  the 
East  or  in  Europe.  Mines  of  above  1,000  feet  in  depth  sometimes  need  and  have  no  means  of  disposing  of  water, 
and  even  the  Comstock  mines  have  less  water  to  handle  than  some  Belgian  mines.  In  this  respect  the  desert 
character  of  a  large  part  of  the  mining  regions  of  the  West  is  distinctly  advantageous. 


DEEP  MINES :  CORNISH  PUMPING  RIGS. 

ARIZONA. 
YAVAPAI  COUNTY. 

TioxR  DI8TBICT:  Hger. — Comieh  bob  engine,  horizontal,  with  fly-wheel,  geared  5  to  1, 60  horse-power.    Baises  1,500  gallons  per  hoar,  with 
TTiftTiTnTini  capaoity  of  4,500  gallons.    Rnns  7  hours  Id  24.    Works  jackhead  pumps  by  a  350-feet  rod.    One  counterbalance  at  snrfiace. 

CALIFORNIA. 
AMADOR  COUNTY. 

• 

Amador  City  district:  Keystone  CoMolidated, — Cornish  pumpiog  rig  at  south  shaft  driven  by  80  horse-power  vertical  engine,  which  also. 

hoists.    In  summer,  pumps  4  hours  in  24;  in  winter,  constantly.    Capacity,  14,000  gaUons  per  hour.    Rod,  1,000  feet.    One  8-ton  t 

connterbalanoe  at  surface. 
BuTTBR  Creek  district:  Consolidated  Amador. — Cornish  pumping  rig  driven  by  an  8-foot  hurdy-gurdy  wheel  using  12  inches  of  watcL- 

at  400  feet  faU.    Runs  two-thirds  of  the  time.    Capacity,  3,500  gallons.    Rod,  450  feet.    One  3-ton  counterbalance. 

CALAVERAS  COUNTY. 

Independence  district:  Champion, — Cornish  pumping  rig  driven  by  a  40  foot  overshot  wheel,  using  30  inches  of  water,  which  also  hoista. 

Body  300  feet.    Water  raised  to  ;I00  feet  level  in  buckets  and  then  pumped. 
MOKBLUMNE  HiLL  DISTRICT:  Owin, — Comlsh  pumping  engine.    Not  in  ute  at  date  of  report.    (Work  transferred  to  upper  levels.    Wi 

in  the  mine  ftom  the  fifteenth  to  ninth  level. ) 
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EL  DOBADO  COUNTY. 

Sprimofield,  or  Mud  Springs  district:  Springfield, — ComlBh  pumping  rig  driven  by  Morey's  hurdy-gurdy,  using  in  summer  24  inches  of 
water  (about  21  horse-power) ;  in  winter  35  inches  (about  30  horse-power),  with  400  feet  fall.  Capacity,  lOyOOO  gallons  per  hour. 
Runs  constantly.  Rod,  410  feet.  One  4-ton  counterbalance.  In  winter,  a  Hooker  pump,  with  a  capacity  of  10,000  gallons,  is  also 
used. 

MARIPOSA  COUNTY. 

HORNITOS  district:  Washington, — Cornish  pumping  engine,  60  horse-power.  Runs  constantly.  Capacity,  about  12,000  gallons  per  hour. 
Rod,  1,000  feet.    Two  counterbalances. 

MONO  COUNTY. 

BODIE  district:  Booker  Consolidated,— ^eyei^s  cut-off  Cornish  pumping  engine,  75  horse-power.    Runs  constantly.    Rod,  500  feet.    Two 

counterbalances  weighing  11  tons. 
Champion, — Compound  Cornish  pumping  engine.    Runs  constantly.    Capacity,  22,500  gallons  per  hour.    Double-acting,  with  two  rods 

down  to  400  feet  and  single  rod  for  200  feet  below.    One  10- ton  counterbalance. 
Standard  Consolidated, — Cornish  pumping  engine.    Runs  constantly. 

NEVADA  COUNTY. 

Grass  Valley  district:  Idaho, — Cornish  pumping  engine,  110  horse-power.    Runs  constantly.    Capacity,  about  10,000  gallons  per  hour. 

Rod,  1,300  feet.     Seven  bobs,  with  counterbalances,  weighing  together  14  tons. 
New  York  Hill, — Cornish  pumping  engine,  80  horse-power.    Runs  constantly,  with  varying  length  of  stroke  and  speed.    Rod,  1,300  feet. 

Two  counterbalances,  2  tons  each. 
Rooky  Bar, — Cornish  pumping  rig  driven  by  water-power.    Jackhead  pumps  operated  by  400  feet  of  rof.    One  counterbalance. 
Nevada  City  district  :  Murchie. — Cornish  pumping  engine,  30  horse-power.   Runs  constantly.    Capacity,  7,000  to  10,000  gallons  x>er  hour. 

Rod,  250  feet.    One  2-ton  counterbalance. 
Nevada  City, — Cornish  pumping  engine,  25  horse-power.    Runs  constantly.    Capacity,  6,000  to  10,000  gallons  per  hour.    Rod,  350  feet. 

One  2-ton  counterbalance. 
Promdenoe, — Cornish  pumping  engine,  30  horse-power.    Runs  nearly  all  the  time,  with  varying  length  of  stroke  and  speed.    Rod,  900  feet. 

One  bob. 

PLACSB  COUNTY. 

Colfax  district  :  Rising  Sun, — Cornish  pumping  rig  driven  by  hoisting  engine.  Runs  constantly.  Capacity,  about  30,000  gallons.  Rod, 
900  feet.     One  4-ton  counterbalance. 

TUOLUMNE  COUNTY. 

Confidence  district  :  Confidence, — Cornish  pumping  rig  driven  by  hoisting  engine.    Runs  two-thirds  of  the  time.    Capacity,  6,000  to 

7,000  gallons  per  hour;  500  feet  force;  300  feet  lift.    One  li-ton  counterbalance. 
SouLSBYViLLE  DISTRICT:  SouUhy, — Comish  pumping  rig  driTen  by  hoisting  engine.    Runs  half  the  time.    Capacity,  about  14,000  gallons 

per  hour.    Water  and  auxiliary  steam-power.    Rod,  460  feet.    Two  counterbalances. 

COLORADO. 
CLEAR  CREEK  COUNTY. 

Upper  Union  district  :  Pioneer, — Comish  pumping  rig  driven  by  mill  engine.  Pump  runs  3  hours  per  day.  Capacity,  3,600  gallons  per 
hour.    One  Comish  plunger  pump,  4-inoh  plunger,  4  feet  stroke.    Rod,  250  feet.    One  80(K>pound  counterbalance. 

GILPIN  COUNTY. 

Eureka  district:  Chmnell, — Comish  pumping  engine,  100  horse-power.    Runs  constantly  at  less  than  half  capacity.    Capacity  at  10 

strokes  per  minute,  9,600  gallons  per  hour.    Rod,  800  feet.    One  30-ton  counterbalance. 
Gregory  district:  New  York  and  Colorado, — Comish  pumping  rig  driven  by  60  horse-power  engine,  which  also  hoists  and  runs  mill. 

Capacity,  3,000  to  4,000  gallons  per  hour.    Rod,  800  feet.    One  count-erbalance,  5  or  6  tons. 
United  Crregory,—CoTD\Bh  pumping  engine,  100  horse-power;  horizontal,  with  fly-wheel.    Capacity,  37,230  gallons  per  hour;  raise, 700  feet. 

Working  at  one-fifth  capacity.    Comish  14-inch  pumps,  run  at  5  feet  stroke,  3  strokes  per  minute.    Rod,  700  feet.    One  8-ton 

counterbalance. 
Nevada  district  :  Kansas, — Horizontal  Comish  pumping  engine,  40  horse-power.    Runs  constantly  at  less  than  half  capacity.    Full 

capacity,  9,000  gallons  per  hour.    Rod,  1,100  feet.    Two  counterbalances— one  at  surface  weighs  20  tons;  one  at  600  feet  level, 

10  tons. 
Russell  district:  JEToaeZHne.— Horizontal  Cornish  pumping  engine,  12  by  24  inch,  40  horse-power.    Runs  constantly.    Capacity,  11,000 

gallons  per  hour.    Rod,  200  feet. 

LAKE  county. 
California  district:  AUner  Boy, — Comish  pumping  rig.    Not  in  use.    Rod,  175  feet. 

GEORGIA.. 

LINCOLN  county. 

[No  district.]  Magruder, — Comish  pumping  rig  driven  by  20  horse-power  hoisting  engine.  Uses  about  3  horse-power  (99,00S.6  ft.  Ibe.). 
Runs  3  hours  in  24.  One  Comish  draw  and  lift  and  one  Jackhead  pump.  Rod,  IW  feet  (60  feet  wood  and  70  fMt  iron).  Dim 
|-ton  counterbalance. 
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HBBiwETHEB  cotnirrY. 

LuTHSRViLLE  DISTRICT:  WiJheB. — Comish  pumping  rig  driyen  by  40  horse-power  boifltiDg  enginei  which  also  runs  a  mill.  Horizontal ; 
12  by  24  inches ;  eccentric  yalye.  Bans  18  boors  in  24;  6  hours  with  3  feet  stroke,  pumping  2,520  gallons  per  hour,  and  12  honra 
with  a  2-foot  stroke,  pumping  1,680  gallons  per  hour.    One  Comish  pump.    Rod,  70  feet.    No  counterbalances. 

MAINE. 

YORK  COUNTY. 

Acton  district:  Aeion  €km$olid(Ued, — Comiflli  pumping  engine,  8  horse-power.  Runs  constantly.  Rod,  160  feet.  Two  counterbalanoes 
weighing  one-half  ton. 

MONTANA. 

LBWIB  Aim  CLARKB  COUNTY. 

OWTHXB  district:  Union  No,  8.— Soriiootal  Comiflh  pumping  engine,  60  horse-power;  slide  Talve  with  link  motion.  Buns  one-tenth  of 
the  time.    Capadty,  1,600  to  2,000  gaUona  per  hour.    Bod,  300  feet.    One  counterbalance,  3,600  pounds. 

NEVADA. 

ELKO  COUNTY. 

TnscARORA  DISTRICT :  Orond  PriM.— Horizontal  Comish  pumping  engine,  80  horse-power,  geared  4  to  1 ;  cylinder  Id-inch  diameter  by 
42-inch  stroke.  Engine  makes  32  strokes  per  minute  to  8  strokes  of  pump  rod,  working  at  60  horse-power.  Buns  continuously. 
Can  be  run  at  11  strokes  per  minute,  pumping  21,460  gallons  per  hour.  Bod,  600  feet.  One  surface  bob,  with  10  tons  ballast. 
Water  raised  from  600  feet  level  to  600  feet  level  by  steam  force-pumps,  whence  it  is  raised  by  the  Comish  pump. 

ESMERALDA  COUNTY. 

EsuKRALDA  DISTRICT:  Real  del  ifoattf.— Comish 'pumping  engine,  200  horse-power.  Horizontal,  22  by  48,  with  very  heavy  fly-wheel  18  feet 
in  diameter.  Buns  constantly.  Capacity,  39,500  gallons  per  hour.  Bod,  800  feet.  One  bob  at  surface,  one  at  420  feet,  and  one 
at  760  feet.    Total  weight  of  ballast,  over  60  tons ;  one  plunger  pump  at  420  feet,  and  one  at  650  feet  attached  to  main  pump  rod. 

Wilson  district:  Wil$(m  or  JERnuilaya, — Comish  pumping  rig  driven  by  direct  connection  with  shaft  of  a  36  horse-power  hoisting  engine^ 
whith  by  belt  connection  also  runs  the  battery.    Bod,  195  feet.    Water  column,  3  inches.    One  counterbalance,  800  pounds. 

LINCOLN  COUNTY. 
Ely  district:  JBaynuHMl  ^  ^Ijf. — Comish  pumping  engine.    Bod,  1,200  feet.    Three  counterbalances. 

NYE  COCJNTY. 

Philadelphia  district:  Belmont, — Horizontal  Comish  pumping  engine,  60  horse-power.    Works  two  10-inch  plunger  pumps. 

STOREY  COUNTY. 

American  Flat  district  :  Baltimore  ConeoUdated, — Comish  pumping  engine,  not  in  use.  Horizontal,  26  by  72  inches,  with  fly-wheel, 
geared.    When  in  use,  ran  16  to  18  hours  in  24.    Bod,  1,900  feet.    Three  bobs,  with  25  tous  ballast  each. 

Gold  Hill  district:  Alia, — Horizontal  Comish  pumping  engine,  power  stated  at  500  horse-power;  compound,  with  differential  valve 
gear.  Buns  constantly.  Capacity,  30,000  gallons  per  hour;  double  plunger  pamps.  Bodfi,  1,900  feet,  double,  counterbalancing 
each  other. 

BeUker  f  Crown  Point  pump  ehaft, — Compound  beam  Comish  pumping  engine.  High  pressure  cylinder,  30  inches  diameter  by  10  foot 
stroke;  expansion  cylinder,  62^  inches  diameter  by  8  feet  stroke;  average  vacuum,  22  inches ;  steam,  110  pounds ;  average  number 
of  strokes,  4  per  minute.  Can  be  run  as  slowly  as  one  stroke  in  2  minutes,  having  Davy's  differential  valve  motion.  Power  stated 
at  250  horse-power.  Buns  constantly,  except  when  stopped  for  repairs,  such  as  breaking  of  pump  rod,  etc.  Capacity  at  four 
strokes  per  minute,  14,400  gallons  per  hour ;  has  been  run  at  8  strokes  per  minute,  pumping  28,800  gallons  per  hour  to  surface, 
but  should  not  exceed  6  strokes,  pumping  21,600  gallons  per  honr  to  surface;  21  single-acting  Cornish  plunger  pumps.  The  tl 
upper  pumps  are  14  inches  diameter  by  8  feet  stroke,  and  the  10  lower  ones  are  10  inches  diameter  by  8  feet  stroke.  Water 
column,  14  inches  diameter.  Bod,  900  feet  vertical,  14  by  16  inches ;  2,667  feet  at  angle  of  35<^,  12  by  12  inches,  and  784  feet  at 
same  angle,  9  by  9  inches;  total  length,  4,351  feet.  Bod  made  of  Oregon  pine,  bound  with  irou  straps,  10  by  1  inches.  Seven 
balance  bobs,  with  25  tons  ballast  each;  also  one  V-bob,  making  connection  between  vertical  shaft  and  incline.  This  engine  cost 
at  foundery  |250,000. 

CaledonitL — Comish  pumping  engine.  Power  stated  at  200  horse-power.  Horizontal,  high  pressure,  double  geared,  with  Corliss  bed. 
Buns  from  12  to  14  hours  in  24.  Capacity  at  5  strokes  per  minute  14,100  gallons  per  hour.  Comish  plunger  pumps,  12  inches 
diameter  by  8  feet  stroke.  Bod,  1,600  feet  long;  single  Joints,  30  feet.  Pump  stations  at  intervals  of  200  feet.  Four 
counterbalances,  averaging  25  tons  each. 

Contolidated  Imperial— Horizontal  Comish  pumping  engine,  geared  5  to  1.  Power  stated  at  200  horse-power.  Buns  22  hours  in  24. 
Capacity,  6,500  gallons  per  hour  to  surface— much  greater  to  tunnel  level.  Comish  plunger  pumps.  Bod  2,400  feet  long  (part 
on  incline).    Six  balance  bobs,  15  tons  ballast  each. 

Fonnan  ekaft. — Inverted  beam,  direct-acting,  compound  Comish  pumping  engine.  Gravitation  Jet  condenser,  with  separate  air-pump. 
Power  stated  at  600  horse-power.  Buns  constantly  at  partial  capacity,  except  when  stopped  for  repairs.  Averaged  11,292  gallons 
per  hour,  including  stops,  for  3  months,  pumping  to  surface.  Full  capacity  much  greater.  Bod,  1,250  feet  June  1, 1880, 1,980  feet 
Ifay  1, 1881 ;  extended  as  shaft  is  sunk.    Four  counterbalances,  20  tons  each. 
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Justice, — Horizontal,  geared,  Cornish  pumping  engine,  with  tiy-wheel.  Cylinder,  24  by  48 ;  not  running  in  census  year.  Seven  Cornish 
plunger  pumps,  12- inch  diameter  by  8  feet  stroke.  Rod,  upper  400  feet,  14  by  14  inches ;  300  feet,  12  by  12  inches;  and  incline  rod 
10  by  10  inches,  connected  by  V-bob  at  bottom  of  vertical  shaft.    Two  counterbalances,  one  20  tons  and  one  30  tons. 

Silver  Hill. — Cornish  pumping  engine,  24-inch  diameter  by  20-iuch  stroke,  with  automatic  cut~oflf.  Power  stated  at  300  horse-power. 
Runs  constantly.    Capacity,  18,000  gallons  per  hour.    Rod,  444  feet.    One  balance  bob,  with  30  tons  ballast. 

Yellow  Jacket, — Compound  Cornish  pumping  engine.  High-pressure  cylinder,  31  inches  diameter  by  12  feet  stroke :  low  prcssui'e  cylinder, 
62  inches  diameter  by  12  feet  stroke.  Uses  100  pounds  steam  cut-off  at  half  stroke,  working  at  400  horse-power.  Runs  constantly  at 
5  strokes  per  minute,  except  when  stopped  for  repairs,  and  at  this  speed  in  the  census  year  raised  to  the  surface  80  gallons  per  stroke, 
or  24,000  gallons  per  hour.  Subsequent  to  couuection  with  Sutro  tunnel,  raised  1,500  feet  to  that  level,  160  gallons  per  stroke, 
or  48,000  gallons  per  hour.  Can  be  run  at  seven  strokes  ))er  miuute,  giving  a  capacity  of  67,200  gallons  per  hour.  Double  line 
of  Cornish  plunger  pumps.  Rod,  3,020  feet  loug.  Ten  balance  bobs,  ballastt^d  with  20  to  22  tons  each  at  even  leverage.  This 
engine  cost  at  founder^'  ^230,000.  . 

Virginia  district:  Consolidated  Virginia  and  California  joint  shaft. — Direct-acting  compound  Coruish  pumping  engine.  High-pressure 
cylinder,  26  inches  diameter  by  8  feet  stroke;  expansion  cylinder,  40  inches  diameter  by  8  feet  stroke.  Works  at  60  horse-power 
per  stroke,  6  to  8  strokes  per  minute ;  360  to  480  horse-power.  Capacity  very  slightly  iu  excess  of  480  horse-power.  Runs 
constantly.  At  8  strokes  per  minute,  80  gallons  per  stroke,  raises  38,400  gallons  per  hour,  950  feet  to  Sutro  tunnel  level.  Single 
rod  and  double  line  of  water  column.    Rod,  2,520  feet  long.    Eight  balance  bobs,  with  20  tons  ballast  cash  at  even  leverage. 

Comlfination  shaft  (Chollar,  Potosi,  Hale  4'  Norcross^  and  Savage  joint  shaft). — Compound  Coruish  pumping  engine,  600  horse-power.    Ran 

constantly  during  census  year.    Capacity,  60,000  gallons  per  hour.    Rod,  2,500  feet,  15  inches  square.    Seven  balance  bobs,  with 

;  30  tons  ballast  each.    In  April,  1881,  the  new  hydraulic  pump  was  placed  iu  position.    This  was  guaranteed  to  have  a  capacity 

(  of  96,000  gallons  per  hour.    Fitted  with  double-action  barrel  force-pumps  at  bottom  of  shaft,  operated  by  hydraulic  pressure, 

applied  at  the  surface. 

"jHale  4"  Norcross, — ^Vertical  compound  Cornish  engine.  Power  stated  at  350  working  horse-power.  Stops  only  for  repairs.  Capacity, 
19,740  gallons  per  hour.  Rod,  3,100  feet  long,  i)artly  on  incline ;  averages  14  inches  square.  Seven  balance  bobs,  with  20  tons 
ballast  each. 

Ophir, — Horizontal  Cornish  pumping  engine,  with  fly-wheel.  Working  at  100  horse-power;  extreme  power  stated  at  300  horse-power. 
Runs  constantly.  At  four  strokes  per  minute  raises  10,800  gallons  per  hour,  900  feet  lift,  to  Sutro  tunnel  level.  Extreme  capacity, 
21,600  gallons.  Rod,  1,500  feet  vertical  and  1,700  feet  in  incline.  Connected  by  a  Y-bob.  Eight  balance  bobs,  with  20  tons 
ballast  each ;  six  in  vertical  shaft,  and  2  in  incline. 

Osbist(m  shaft  (Oould  4"  Cwrry  and  Best  4"  Belcher  joint  «fta/0*— Compound,  direct-acting  Cornish  pumping  engine,  Davy's  differential  valve 
motion,  with  fly-wheel.  Power  stated  at  500  horse-power.  Runs  constantly,  except  when  stopped  for  repairs.  Capacity,  24,000 
gallons  per  hour;  raises  to  Sutro  tunnel  level.    Rod,  1,900  feet  long,  16  inches  square.    Seven  balance  bobs,  17  tons  ballast  each. 

Savage, — Horizontal,  low-pressure,  direct-acting  Qk)mish  pumping  engine.  Power  stated  at  450  horse-power.  For  six  months  ran  24  hours 
per  day.  Capacity,  30,000  gallons  per  hour;  working  at  26,500  gallons  per  hour;  raises  to  Sutro  tunnel  level.  Rod, 2,600  feet 
long,  partly  on  incline.  In  vertical  shaft  rod  is  14  inches  square ;  in  incline,  12  inches  square.  Ten  balance  bobs,  with  20  tons 
ballast  each. 

Sierra  Nevada, — Horizontal  Cornish  pumping  engine,  with  fly-wheel.  Power  stated  at  175  horse-power.  Not  used  since  May,  1880. 
Capacity,  22,000  gallons  per  hour.    Rod,  1,700  feet.    Three  balance  bobs,  with  18  to  20  tons  ballast  each. 

Union  shaft  (Sierra  Nevada,  Umon  Consolidated  and  Mexican  joint  ^ft^^/Y).— Compound  Cornish  pumping  engine.  High-pressure  cylinder,  64 
inches  diameter  by  ft  inches  stroke;  expansion  cylinder,  100  inches  diameter  by  99  inches  stroke.  Very  heavy  fly-wheel. 
Working  at  270  horse-power ;  half  capacity.  Runs  couBtautly  at  4^  to  4^  strokes  per  minute.  At  half  capacity  raises  41,580 
gallons  per  hour  1,100  teet  from  sump  to  100  feet  above  Sutro  tunnel  level.  Double  line  of  column.  Pnmps,  14  inches  diameter 
by  10  feet  stroke.    Eight  balance  bobs,  ballasted  with  18  to  20  tons  each  at  equal  leverage. 

Utah, — Horizontal,  geared,  Cornish  pumping  engine,  with  fly-wheel.  Power  stated  at  150  horse-power.  Runs  9  hours  in  24.  Capacity, 
12,300  gallons  per  hour.  Rod,  2,600  feet  long,  partly  in  incline ;  in  vertical  shaft,  12  inches  square ;  in  incline,  10  inches  square. 
Five  balance  bobs,  ballasted  with  14  tons  each. 

NORTH  CAROLINA. 
DAVn)SON  COUNTY. 

Emmons  Townsuip:  Silver  Valley, ^ComiBh.  pumping  engine,  108  horse-power.  Ran  constantly  during  census  year.  Subsequently 
discontinued.  Capacity,  29,700  gallons  per  hour.  Stated  that  it  can  be  run  30  strokes  per  minute.  Length  of  rod,  160  feet.  One 
counterbalance,  1,400  pounds.    Two  steam  force-pumps  now  used. 

[No  district.]    Ethan  Allen, — Cornish  pumping  engine,  15  horse-power.    Runs  3  hours  per  day.    Rod,  80  feet. 

GASTON  COUNTY. 

[No  DISTRICT.]  iCtn<7'0  i/otin/atn.— Horizontal  Cornish  pumping  engine,  50  horse-power.  Runs  constantly.  Capacity  at  full  stroke,  15 
strokes  per  minute,  17,846  gallons  per  hour.  Cornish  plunger  and  upper  drawing  lift  pumps.  Rod,  325  feet.  One  2-ton 
counterbalance. 

MECKLENBURG  COUNTY. 

Caff's  Hill  district  :  McGinn, — Cornish  pumping  rig,  driven  by  40  horse-power  hoisting  engine.  Runs  constantly.  CapttDity,  9,399 
gallons  per  hour.    One  Cornish  drawing  lift.    Rod,  110  feet.    One  1,500-pound  counterbalance. 

Sixth  district  :  i?udt«i/(.— Horizontal  double-acting  Cornish  pumping  engine,  with  fly-wheel,  40  horse-power.  Runs  constantly.  One 
Cornish  plunger  and  up-drawing  lift-pump.    Rod,  200  feet.    One  3-ton  counterbalance. 

VIRGINIA. 
BUCKINGHAM  COUNTY 

Curdsville  district  :  Morrow, — Horizontal  Cornish  pumping  engine,  with  fly-wheel,  SO  horse-power.  Also  hoists  and  runs  milL  Rons 
constantly.    Capacity,  7,200  gallons  per  hour.    Rod,  72  feet.    One  1,600-pound  counterbalance. 
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FAUQUIBR  COUNTT. 

[No  DISTRICT.]   Ktllejf, — Cornish  pumping  rig  driven  by  25  horse- power  hoisting  engine.    Rons  constantly  on  week  days  and  3  to  31 
honrs  on  Sunday.    One  Cornish  jackhead  pump.    Capacity,  about  3,000  gallons  per  hour.    Rod,  IdO  itet  (about). 

LOUISA  COUNTT. 

COOHOO  DISTRICT :  Luce  Bro§, — Cornish  pumping  rig  driven  by  14  horse-power  hoisting  engine.    Runs  constantly.    Cornish  upper  drawing 
lift.    Capacity,  3,600  gallons  per  hour.    Rod,  100  feet.    One  BOO- pound  counterbalance. 


WYOMING.  t 

SWBBTWATER  COUNTY. 

Minkr's  Delight  district  :  HariUy. — Cornish  pumping  rig  driven  by  40  horse-power  hoisting  engine,  which  also  runs  mill. 
Mmer's  Delight, — Cornish  pumping  rig  driven  by  40  ht>rse-|>ower  hoisting  engine.    <^ne  8-inch  pump. 

JSegregated  Mtner'B  Delight — Cornish  pumping  rig  driven  by  50  horse-power  engine.    This  engine  also  runs  battery  and  hoists.    Pumps 
constantly. 

Table  XXIX.— DEEP  MINES :  POWER  DRILLS. 


StAte  or  territory. 


ToUl 


Alison*  .. 
California. 
Colorado . . 
Dakota  ... 

Idaho 

Maine 

Montana.. 
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Diamond 
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1 

16 
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2 
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6 
1 
180 
8 
4 

11 

10    ' 

2    , 
>                2 

I 

'                4    '■ 

1 

1 
30    i 

1 

2 

6 

1 

2 

! 

In  spite  of  the  numeroas  improvements  made  in  power  drills,  their  nse  in  the  West  is  still  limited.  Percussion 
•drills  are  distinctly  advantageous  where  large  tunnels  are  being  driven,  and  where,  consequently,  there  is  ample 
space  to  handle  them.  They  are  also  useful  in  running  mine  drifts  not  much  in  excess  of  the  ordinary  size  when  for 
any  reason  a  high  rate  of  progress  is  called  for,  but  the  ordinary-  work  of  the  miues  is  usually  performed  by  hand. 

Diamond  drills  are  sometimes  used  in  prospecting  for  ore,  but  more  frequently  in  exploring  ahead  of  the  face 
of  a  drift  or  shaft  for  water  where  there  is  danger  of  a  serious  influx. 

.  Considerably  more  than  one-half  of  the  drills  reported  are  in  use  on  the  Comstock  lode,  where  the  conditions 
are  peculiarly  suited  to  them.  Besides  the  Sutro  tunnel,  there  are  many  drifts  and  large  shafts  where  drills  have 
ample  space.  The  heat  as  well  as  the  large  size  of  the  ore-bodies  of  the  lode  require  a  high  rate  of  progress  in 
pushing  galleries,  and  the  disastrous  floods  which  have  so  often  occurred  demand  the  precaution  of  running 
diamond  drills  ahead  of  many  workings. 

I 

Table  XXX.— DEEP  MINES:  AIR  COMPRESSORS  AND  BLOWERS  OR  FANS. 


State  or  territory. 


Total 

Aiiaona 

California 

Colorado 

Dakota 

Idaho 

Maine 

Montana 
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New  Mexico... 
Nortk  Carolina 

Utah 
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minee  re- 
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• 
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* 

4 

4 

24 

82 

29 
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28 

17 

!                 2 

4 

t                 ^ 

1                 2 

!                4 

1                 4 

1 

1 

38 

53 

51 

1 

1 

i                2 

2 

11 

18 

10 

'                1 

1 

The  many  varieties  of  machines  for  furnishing  air  for  driving  machinery  or  for  ventilation  in  underground 
workings  are  grouped  under  one  head.  The  compressed-air  exhaust  from  machines  such  as  power  drills,  baby 
hoists,  etc.,  is  an  effective  ventilating  agent  as  well  as  a  motive  power. 
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The  heading  <^ Number  of  mines  reported'^  means  mines  coming  within  the  standard  reported  as  having 
compressors.  The  total  number  of  compressors,  etc.,  stated  is  probably  between  80  and  90  per  cent,  of  the  true  totaL 
There  are  a  few  in  idle  (unreported)  works  of  Owyhee  county,  Idaho,  and  on  the  Comstock,  Some  of  the 
compressors  have  capacity  for  driving  50  horse-power  winze  engines. 

Pew  of  the  deep  precious-metal  mines  require  particularly  active  ventilation.  The  force  of  men  employed  is 
smaller  than  in  the  mines  of  base  metals,  where  the  value  of  the  ore  per  ton  is  smaller  and  the  breasts  larger,  while 
there  is  nothing  corresponding,  to  the  fire-damp  and  choke-damp  of  the  coal  mines.  On  the  Comstock  lode,  indeed, 
the  high  temperature,  while  necessitating  active  ventilation,  also  promotes  it  While  the  natural  ventilation, 
skillfully  acyusted,  is  sufficient  for  the  workings  through  which  a  draft  can  be  made,  it  is  frequently  necessary 
to  supply  air  by  mechanical  meaus  to  the  headings  of  drifts.  For  this  purpose  the  simpler  forms  of  fans,  often 
constructed  on  the  spot,  are  generally  sufficient 

Table  XXXI.— DEEP  MINES:  MISCELLANEOUS  ENGINES. 
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1 


1 
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6 
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a  10 


a  Estimated. 


Table  XXXU.— DEEP  MINES :  MISCELLANEOUS  ENGINES. 
BECAPirULATION  BY  STATES  AND  TERKITOBIES. 


State  or  territory. 


Total 


California 

Colorado 

Dakota 

Georgia 

Idaho 

Maine 

Nerada 

North  Carolina 
Virginia 


No.  of 
mbies. 

Misoel- 
laneoQS 
engines. 

100 

Ihnse. 

1   „ 
Horae> 
power. 

58 

1 

97 

1,647 

8 
8 
2 
5 
2 
1 

28 
8 
1 

0 
8 
7 
5 
2 
1 

62 
5 
1 

0 
7 

7 
5 
2 

1 

60 

5 

1 

86 
180 
90 
84 
40 
20 
1,128 
50 
10 

The  tables  include  only  the  deep  mines  coming  within  the  standard.  Of  the  58  mines  so  reported,  28  are  in 
Nevada,  and  22  of  these  latter,  having  an  aggregate  of  1,053  horse-power,  are  on  the  Comstock.  The  tables,  except 
for  the  Gomstock,  are  probably  very  deficient,  no  ''other"  engines  being  reported  from  Montana  or  Utah.  The 
following  classes  are  included: 

Saw  and  carpenter-shop  engines 22 

Biachine-fihop,  blacksmith-shop,  and  fonndery  engines - 14 

Steam-hammers 3 

Blower  engines , 32 

Compressed-air  winze  engines 13 

Various 14 

Unclassified 2 

100 
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Among  tbe  number  dassed  as  "Tarions"  are  traction  engines,  for  baaling  cars,  timber,  etc.,  nphill  to  tbesbafta, 
small  feed-pumps,  engine  for  bandling  steel-hoisting  cable  while  repairing,  etc. 

Tbe  average  rating  of  "oCber"  engines  is  10}  horse- power.  They  include  varions  types,  from  small  donkey 
and  vertical  engines  to  horizontal  engines  of  considerable  power.  Amoogthe  compressed-air  winzeenginessereral 
are  of  considerable  magnitude,  ranging  to  50  horsepower  for  a  single  underground  hoisting  rig. 

Table  XXXIU.— DEEP  MINES:  BOILERS. 


SUte  or  territory  w 


\ti 


Mm* 

,    Ptnd 

Anudnr  . 
Cllkvonu 
Bl  Dorado. 

Mends' " 

SUkljon  .. 
TnolDmno . 

CiMr  Cnck' 

Gnrtn .'.'".'.' 
Hlmidil*... 

Ufc* 

Oniw 

Sn  Jiuui... 
Summit 

iMimota  .. 

(AenkM... 
CoU> 


OEOEOU  — continoed. 


LlDcoIn  — 
HeDnffle... 
H«ri«eUier 


Hancock -.---- 
PenobBOOt 

WMblBfftOD... 


Uirta  ud  CUrk«  . 


1 «  ^  ■  s 
I    I  I   .  I 


SUM  or  leirihtrj'  nod  ot 


{     DBTtdHHI. 

Gnllford'.ll!!!!! 
I    Uecklesbaric... 


BuckLnghun.. 
TnniHa'.'.'.'.'.'. 


Tablx  XXXIV.— DEEP  MINES:  BOILERS. 
BXCAPIrCLATIOM'  BT  STATES  AXD  TERBTTOIUEe. 


State  or  tcnltoir. 

If 

j 

1 

5 

s. 

1 

ToUl 

«8 

sn 

m 

IS 
BO 
K 

8 

B 

a 

3 
3 

» 

t 

u 

88 
IM 

IS 

» 

IS 

!8 
SI 
S 

IS 

> 
It 

u«»«.. 

Oranm 
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Table  XXXV.— DEEP  MINES :  CHARACTER  OF  BOILERS. 


State  or  territoxy. 


Total  I 

nnmberof;  Horitontal.    Vertioal 

boilers     '     boilers.         boilers. . 
reported. 


Total 


670 


Arizona 

Califomiii 

Colorado 

Dakota 

Georgia 

Idaho 

Maine 

Montana 

Nevada 

New  Baniptthire 

New  Mexico 

North  Carolina . 

Oi^;ion 

Utah 

Vir«jinia , 

Wyoming 


14 

88 

159 

12 

0 

13 

12 

20 

250 

2 

2 

23 

5 

51 

5 

5 


646 

7 
80 
02 

0 

,  * 
10 

4 

23 

240 

1 

1 

21 
5 

39 
5 
5 


93 


5 


5 
48 
2 
2 
3 
8 


Character 

nnspeei* 

fled. 


40 


2 
8 
19 
1 
3 


8 
1 
1 
2 


6 
2 


8 


These  tables  include  possibly  90  per  cent,  of  the  boilers  of  the  actively  working  mines,  but  not  those  of  the 
idle  works.  There  are  several  such  on  the  Gomstock ;  in  the  Carson  district,  Idaho ;  and  in  the  Tuscarora,  Ely, 
Cornucopia,  and  other  districts  in  l^evada. 

It  did  not  prove  practicable  to  draw  any  broad  distinction  except  between  upright  and  horizontal  boilers  from 
the  schedule  returns.  There  are  comparatively  few  simple  cylindrical  boilers,  the  great  majority  being  furnished 
either  with  flues  or  with  small  fire  tubes,  while  thei^e  are  a  few  water-tube  boilers  and  a  considerable  variety  of 
unusual  styles.  While  simplicity  of  construction  is  very  desirable  in  the  western  mining  districts,  many  of  them 
being  at  great  distances  from  machine-shops,  the  high  price  of  fuel  necessitates  economy  in  its  use.  But  for  this 
fact  it  is  probable  that  the  simpler  forms  of  boiler  would  greatly  predominate  over  those  of  the  locomotive  type. 
The  expense  of  freight,  however,  often  influences  the  selection.  A  locomotive  boiler  presents  much  more  steam 
surface  in  proportion  to  its  weight  than  those  of  the  egg-end  type,  thus  tending  to  counterbalance  the  difference 
in  the  original  cost. 

Table  XXXVI.— DEEP  MINEvS:  COST  OF  PLANT. 


!tl! 

State  or  territory  and  county.  g«M 

ill  ' 
|_S__ 

ALABAMA.  '.  ^-^     i 

Clebnrne - '  1    : 

I 

ABI250NA. 

Maiicop.i j  5    ! 

Mohavo i  I    ' 

Piuia 10 

Pinal I  2 

Yavapai '■  2 

I  ! 

CAIJFORNIA. 

Amador ,  5    | 

Oalawr.'H 2 

El  Doi-ttdo 2 

Inyo I  5    ' 

MaiipuMa 4    , 

Mono    24    ' 

Nevada         6    . 

Placer 1 

Plumas    I 

Siskiyou ."J 

Tuuliimuo 2 

COLORADO. 

IJciulder  ri 

Ci.'arCrvHk 21 

Cu»tor  H 

Gilpin 32 

UiuAdaK* 1 

Lake 22 

Dur.iv  :• 

Sau  Juan 1 

Summit <  I 

DAKOTA. 

I 

Lawrence 4 


Coet. 


Dollars. 
100 


33,190 

1.700 

45, 927 

12,  000 

47,000 


155,000 
4H,L00 
10,000 

180,  500 
7,100 

583,  092 

108.000 

20.000 

2,  TjOO 

m,  270 

38,  OOO 


40.  300 

;82,,')90 

10.  000 

209.  <}5:J 

4.  Ou  I 

221. 179 

27,  t'UO 

15.000 

7.000 


State  or  territory  and  county. 


GEORGIA. 


Cherokee 
Cobb  .  . . 
Forsyth  . 

Hall 

Lincoln . . 
McDnffio 
Meriwether 


Alturas 
i;.i!*«  ... 
Lemhi 
Owvhee 


••• »«• 


IDAHO. 


MAINE. 


ILnncoi-k 

Penobscot . . 
Washiiij^ton 
York 


1.   X 


Xo. 

1 

1 

1 

1 
o 

1 
1 


4 

3 

2 
o 


4 
I 
1 
1 


MOXTAXA. 

lU'Uver  Head    1 

Deer  Lodp' 19 

JeflerAon    1 

Lowia  and  Clarke 1 


NEVADA. 


Elko  . 
Ej»m»*ralda . . 

Emeka 

Liucoln  

Nye      .   ... 
Stiiroy 
Whit4»  Pine 


10 

9 

10 
•> 

4 

31 
3 


NKW   HAMrSHIRE. 


116,075         CooA. 


Co«t. 


Dollart. 

mo 

3,000 
4..'>00 
2,  700 
S.700 

8.  r>oo 

<i.  (00 


37,600 
22.  800 
50.400 
30,000 


US  ,100 
2,  5U ) 
2.  .'iO  ) 
4,  000 


a  7.  000 

130.  7()0 

G,  000 

250.000 


18.3.  7.'>0 

150.500 

1U9.  00  J 

249, 774 

30.000 

C,  087. 6:59 

alrj,300 


4.090 


State  or  territory  and  county. 


NEW  MEXICO. 


Gniut  — 
Santa  F« 


NORTH  CAROLINA. 


DavidHon  .... 

GaHftm    

(juiilbid    ... 
^leckleubar;; 

Moore 

Naah 

Iwowan 

Stanley 


OREGON. 


Baker  

(lo^e^hiue 


ITAII. 


Keaver    

Juab 

Salt  L/.kc 

Summit 

Tooelo    

Utah 

Wasnteh  

"WaHhlngton  . . 


VIRG»IA. 


Buckingham 
Culpeper  . . . . 

Fauquier 

Louida 

Stafford  ..  .. 


WTOMIICO. 


Sweetwater. 


■  at 

.2  8 

• 
Coat. 

i   Xo. 
,      2 

,       1 

DoUari. 
11,000 
1,400 

1 
1       1 

1 
1 

28,370 
38,000 

1.200 
21. 000 

2,500 
10,000 
30.000 

6.000 

2 

1 

90,000 
200 

3 
5 
13 
5 
7 
2 
4 

5 

42.050 

7.100 

237,000 

277,750 

57,000 

1,500 

00.000 

23,450 

1 
1 
1 
1 

1 

8,000 

1.500 

3,200 

800 

.«e,ooo 

S 

48,000 

a  Estimated. 
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Table  XXXVII.— DEEP  MINES :  COST  OF  PLANT. 
EECAPITULATION  BY  STATES  AND  TERRITORIES. 


State  or  territory. 


TotAl 


Alabama 

Arizona 

California 

Colorado 

Dakota 

Georgia 

Idaho 

Maine 

Montana 

NevKda 

New  Hampshire 

New  Mexico 

North  Carolina  . 

Oregon 

Utah ... 

Virginia 

Wyoming 


I 

100 

-20 

189.817 

66 

1.243,062 

05 

776,722 

4 

116, 976 

8 

34,350 

11 

140,800 

7 

157,500 

22 

303, 700 

69 

7, 439. 563 

1 

4,000 

3 

12.400 

12 

137.070 

3 

90.200 

44 

705.850 

5 

10.500 

3 

48.000 

In  many  cases,  especially  where  mines  have  been  purchased,  the  cost  of  plant  has  not  been  discriminated 
from  the  valae  of  the  mine,  and  the  present  owners  are,  in  fact,  ignorant  of  the  prices  originally  paid  for 
baildings  and  machinery.  As  a  consequence,  Tables  XXXVI  and  XXXVII  are  less  complete  than  most  of 
the  others.  Only  363  mines  are  returned  under  this  head,  reporting  a  total  cost  of  plant  of  $11,459,609,  or 
an  average  of  nearly  $32,000  each.  Considering  the  number  of  large  mines  not  reported,  it  is  probable  that  the 
total  given  is  not  more  than  one-fifth  of  the  actual  total.    Among  the  mines  omitted  in  the  table  are  the  following: 

Arizona. — Several  important  mines  in  Tombstone  district. 

California. — In  Bodie  district.  Mono  county,  the  Bodie  Consolidated,  Boston  Consolidated,  Dudley,  Jupiter, 
Noonday,  North  Noonday,  and  others.  In  Nevada  City  district,  Nevada  county,  the  Murchie  mine.  Confidence 
district,  in  Tuolumne  county,  the  Confidence  mine.    Also  several  scattered  districts. 

Colorado. — In  Boulder  county,  the  Smuggler  mine,  Central  district;  the  Cold  Spring,  Melvina,  and  others, 
in  Gold  Hill  district;  the  Boulder  County  and  Trojan,  Caribou  and  Horsefall  mines  in  Grand  Island  district,  and 
the  Niwot  mine,  Ward  district.  In  Clear  Creek  county,  Downieville  district  and  the  Bed  Elephant  mine ;  the 
Equator,  Griffith  district;  the  Pioneer,  Upper  Union  district ;  York  district  and  the  Clifford  mine.  In  Custer 
county,  the  Bull-Domingo,  Hardscrabble  district.  In  Gilpin  county,  the  Bobtail,  of  Gregory  district,  and  the 
Pewabic,  of  Bussell  district.  In  Clalifornia  district  (Leadville),  Lake  county,  the  Adelaide,  Colorado  Prince,  Iron, 
Leadville  Consolidated,  and  other  mines.    In  San  Juan  county,  the  Adelphi  mine,  of  Eureka  district. 

Dakota. — The  Sir  Koderick  Dhu  and  other  mines  in  Whitewood  district,  Lawrence  county. 

Idaho. — The  idle  plant  of  Carson,  Flint,  and  South  Mountain  districts,  Owyhee  county. 

Maine. — ^The  Goldsboro'  mine,  Goldsboro'  district,  and  the  Ashley  mine,  Sullivan  district,  both  in  Hancock 

<50unty. 

New  Hampshire. — The  Little  May,  Ammonobsuc  district,  Grafton  county. 

Nevada. — In  Elko  county,  the  various  idle  works  of  Cornucopia  district.  Cortez  district  and  the  Garrison 
mine.  Eureka  county;  and  the  Eureka  Consolidated  and  Richmond  mines,  of  Eureka  district,  in  the  same  county. 
In  Lander  county,  the  -^tna  mine,  of  Battle  Mountain  district;  the  Starr  &  Grove  miuo,  of  Lewis  district,  and  the 
Gurtis  mine  (Manhattan  Mining  Company)  in  Reese  River  district.  In  Lincoln  county,  the  Hillside  mine,  in  Bristol 
district,  and  the  Raymond  &  Ely  and  other  mines,  in  Ely  district.  In  Nye  county,  the  Belmont  mine,  Philadelphia 
district.  In  Storey  county,  all  the  idle  and  abandoned  works  of  the  Comstock,  with  the  exception  of  works  which, 
though  idle  at  the  time  of  report,  were  in  serviceable  condition  and  were  liable  to  be  actively  oi>erated  again.  In 
White  Pine  county,  the  Tikup  mine.  Cherry  Creek  district,  and  the  Paymaster  (Martin  White  Mining  Company), 
Wiurd  district.    The  Eberhatdt  &  Aurora  mine.  White  Pine  district,  in  the  same  county,  was  also  omitted. 

WYOBONa. — ^The  Hartley  mine.  Miner's  Delight  district,  Sweetwater  county. 
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LABOR  AND  WAGES. 


Table  XXXVIII.— DEEP  MINES:  PERSONNEL. 


State  or  territory. 


The  United  Stotes 

Alabamft 

Aricon* 

C«Ufomi» 

Colorado 

Dakota 

Georgia 

Idaho 

Maine 

Montana 

Nevada 

New  Hampshire 

NewMezioo 

North  Carolina 

Oregon 

Utah 

Virginia 

Washington 

Wyoming 


FBBSOKKBL. 


TotaL 


19,147 


17 

858 

8,169 

6.120 

960 

145 

481 

181 

1,164 

8,550 

26 

215 

529 

U6 

1,580 

105 

7 


Staff 


782 


1 
54 

68 

192 

66 

10 
85 

9 

82 

188 

2 

8 
21 

8 
86 

8 


Foremen. 


686 


2 
42 
75 
212 
82 
10 
20 
12 
61 
84 
1 

18 
14 
6 
42 
8 
1 
5 


Miners. 


SnrfSaoe 
men. 


18,770 


4.010 


7 

578 

2,291 

4,522 

604 

60 

817 

74 

771 

2,718 

21 

150 

809 

80 

1,148 

78 

2 

60 


7 

184 

780 

1,194 

268 

66 

59 

86 

800 

616 

2 

44 

186 

22 

250 

26 

4 

20 


Nmnher 
of  mines 
reported. 


87 

155 

56 

10 

84 

8 

67 

88 

8 

18 

12 

9 

82 

6 

1 

7 


The  present  examination  could  not  result  in  ascertaining  the  total  number  of  miners  employed  in  the  deep 
precious-metal  mines,  since  only  those  reaching  a  certain  standard  were  taken  into  cousideration.  Table  XXXYIII, 
therefore,  probably  represents  not  more  than  two-fifths  of  those  who  habitually  gain  their  livelihood  by  mining. 
Indeed,  in  considerable  areas,  especially  in  most  parts  of  the  Great  Basin,  almost  the  whole  population  is  either 
directly  or  indirectly  dependent  upon  the  mines  for  support.  The  table,  however,  serves  to  illustrate  the  numerical 
relations  which  the  different  classes  of  employes  bear  to  one  another.  The  preponderance  of  the  staff  over  foremen 
is  to  be  accounted  for  by  the  fact  that  in  many  comparatively  small  mines  the  superintendent  acts  as  foreman, 
although  not  participating  in  the  manual  labor,  while,  in  large  mines,  there  is  often  a  considerable  staff  of  clerks, 
assayers,  etc.,  in  addition  to  the  superintendent. 


Table  XXXIX.— DEEP  MINES :  XABOR  AND  WAGES. 


State  or  territory. 


The  United  states 

Alabama 

Arizona 

California 

Colorado 

Dakoto 

Georgia 

Idaho 

Maine 

Montana 

NoTada 

New  .Hampshire 

New  Mexico 

North  Carolina 

Oregon 

Utah 

Virginia 

Washington 


LABOR. 


Total  hours' 

work 
daring  the 

year. 


51,965.536 


Number 
of  mines 
reported. 


11,700 

2 

1,478,687 

48 

10,087,816 

75 

19,119.099 

196 

1,688  528 

55 

228.020 

10 

678.214 

80 

258.000 

7 

2.898,904 

59 

10.108.855 

70 

18.500 

1 

868.541 

12 

1,181.890 

12 

208,080 

9 

8,548,184 

67 

144^728 

5 

8,840 

1 

656 


Average 

honrs'work 

per  mine. 


Total  amonntl 

paid  on  labor 

aceoant,ex« 

dosive  of 

staff. 


79.216 


5.850 
84,888 

184.498 
96.561 
80.701 
22,802 
22,607 
86,148 
49.184 

144^412 
18,500 
80.205 
94.283 
28.120 
52,957 
28,946 
8.840 


WA0B8. 


$12. 261. 858 


885 

440,892 

1,854^408 

8,663.827 

576,995 

16,934 

264.866 

22,077 

804,686 

8.208.476 

4,625 

88.955 

64.867 

68.060 

1,182,071 

11, 810 

1,560 


Number 
ef  mines 
reported. 


580 


2 

48 

50 

177 

49 

8 
28 

4 

42 
62 

2 
11 
11 

8 
68 

5 

1 


Average 

amount  paid 

for  labor  per 

mine. 


$21,140  96 


417  60 

10,241  67 

81,480  64 

20.699  59 

11,776  41 

2.U6  75 

9.102  86 

5.519  25 

19.150  19 

51.766  74 

2,812  60 

7.682  27 

^851  55 

8,508  68 

17,896  68 

2,262  00 

1.560  00 


DEEP  MINES. 


157 


The  average  pay,  as  deduced  from  the  retams,  is  26.7  cents  an  hour,  of,  say,  $2  67  a  day  of  ten  hours.  Under 
^*  surface  men"  in  Table  XXXVIII  various  classes  are  included,  such  as  blacksmiths,  carpenters,  and  other  mechanics, 
as  well  as  unskilled  laborers,  and  the  average  price  paid  to  this  class,  therefore,  varies  very  greatly.  The  wages 
paid  to  the  miners  per  shift,  on  the  other  hand,  are  pretty  regular  over  extensive  areas,  as  Table  XL  shows.  They 
are  highest  in  the  Great  Basin,  but  lower  in  Utah  than  in  Idaho,  Nevada,  and  Arizona  on  account  of  the  presence 
of  Mormon  settlements.  Mormons  seldom  become  miners,  but  furnish  the  mining  population  with  supplies  and 
transportation  cheaper  than  these  necessaries  can  be  furnished  in  the  western  portion  of  the  basin.  The  hours  of 
labor  vary  much  more  than  the  wages,  though  ten  hours  is  the  usual  day's  work.  The  ordinary  length  of  shift  on 
the  Oomstock  lode,  where  the  work  is  extremely  trying  on  account  of  the  high  temperature,  is  eight  hours,  but 
is  often  reduced  to  six  hours  for  men  employed  in  excessively  hot  places.  Eight-hour  shifts  are  in  use  away  from  the 
Comstock  in  a  considerable  number  of  mines  where  it  is  desirable,  for  any  reason,  to  press  the  work;  but  it  is  well 
uuderstood  that  the  night  shift  is  less  efficient  than  the  others.  The  mines  in  which  the  men  are  called  upon  to 
work  twelve  hours  are  few  in  number,  and  most  of  them  are  in  the  southern  states. 

In  estimating  the  total  amount  of  wages  paid  to  deep  precious-metal  miners  it  must  be  remembered  that  very 
few  of  them  are  never  out  of  work.  In  most  camps  there  is  always  a  large  number  of  men  who,  though  miners  by 
occupation,  are  temporarily  idle.  It  is  not  probable  that  the  50,000  miners  (estimated)  actually  receive  more  than 
an  average  of  $2  per  day  each  for  300  days,  or  in  the  aggregate  $30,000,000  per  annum. 

Tabus  XL.— DEEP  MINES :    USUAL  WAGES  PEE  SHIFT  OF  MINERS  AND  FOREMEN. 


QtMibb  or  territory. 


Alabama 

Arizoaa 

CaUfomia 

Colorado 

Dakota 

Georgia 

Idaho 

Maine 

Montana 

Nevada  

New  Hampshire 

New  Mexico 

North  Candina.. 

Oregon 

Utah 

Virginia 

Washington 

Wyoming 


Miners. 


Foremen. 


n  00 

$1  00 

4  00 

5  00'^ 

325  : 

500 

3  00 

500 

3  50 

560 

1  00 

2  00 

4  00 

500 

1  50 

2  00 

3  50 

500 

4  00 

6  50 

1  60 

300 

2  75 

460 

luo 

2  00 

3  00 

400 

325 

500 

1  25 

125 

2  50 

8  00 

400 

The  wages  given  in  this  table  are  representative.    They  were  obtained  as  averages,  bat  the  expresaion  of  odd 
cents  woald  complicate  the  data  without  serving  any  nseftal  end. 
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Taw-e  XU.— deep  mSES :  NUMBKR  OF  MEN  EMPLOYED  IN  THE  0OM8TOCK  MINES  IN  ISSIk 


BulUoD  ... 

('nlnloDli. 


Hale  &  N<>navHB,  - . 


Laily  BiylD 

UpxIcui  and  Union  ihan.. 

UInt 

Now  York 

KaHh  Boninu  and  Flower 

Opliir 

Orlstngl  KeTKlone 

OibisloD  cbaft 

Ocddenui- 

Savsjn  

Scorpion 


Sntro  Itmnel 

Ct«li 

TellDiT  Jackst... 


It  1:1  Si  % 

|4  jri? 

I    .11  II 


1  ilLh: 


jdliopocUl - 

Caiwiliilai(>l  Vlrelota  and  Callibtnl*  <C.  &  C.  dian) SU 

Crown  Point  and  ItoBtQCk J  M 

CNS-abalt  I  « 


•■:j:::*::::-:'. ''::■': 


III;  I 


Hbw. 

1 

1 

l;!:l 

IvinkM 

St 

1 

2 

1   B-1  ■     9  ■     O  1      1        •»  .      1    1      1    ■  »7 

5S 

sa 

IB 
30 

: 

J 

.;...::!'...  ,";■... 

AndM   - 

■■; 

:::" 

-ij:::; 

1 1:::.,;::; 
i'  11.... 

' 

1 

1 

E 

—  1 ..- 

.. 

iT"i" 

i    3 

*.  1 

'4 

3 

il 

30 
IB 

sta 

IB 
33 

=S 

■! 

i 

M 

38 

1 

...|,..  .... 

* 

I 

■ 

1 

....:...      »,    i 

* 

... 

I 

„ 

1   i 

t 

1 

1 

a 

S 

i 

I 
1 

3 

1^ 

1 

::: 

::: :::: 

"l 

*1 

-i. 

1 

11 

» 

' 

... 

4 

2 

... 

— 

— 

DEEP  MINES.  '  159 

EATE  OF  WAGES  PAID  PER  SHIFT  FOR  DIFFERENT  CLASSES  OF  EMPLOYES  IN  THE  COMSTOCK  MINES  IN  1880. 

Blacksmiths '. .' $4  00  to  $6  00 

BJacksuiiths'  helpers 4  00 

Brakcmen 4  00  to    4  50 

Car-men 4  OOto   4  60 

Carpenters 5  00  to   6  50 

Engineers 4  OOto   7  00 

Firemen 4  00  to'  4  50 

Foremen 6  OOto  10  00 

■  Laborers  and  surfacemen 3  50to   4  00 

Machinists 5  OOto   6  00 

Miners 4  OOto   4  25 

Pampmen 4  OOto   6  00 

Oilers 2  50  to   4  00 

Ropemen 4  OOto   5  00 

Shift  bosses ' 1 5  OOto   6  00 

Wood-passers  and -sawyers 4  00 

Table  XLI  and  the  foregoing  statement  are  introduced  by  way  of  illostration,  to  show  the  division  of  labor 
more  in  detail  than  is  practicable  in  tabolationa  covering  the  whole  country. 
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PRECIOUS  METALS. 


SUPPLIES:  THBIE  CONSUMPTION  AND  COST. (a) 

Tabuc  XLII.— deep  mines  :  PRICES  OF  MINE  AND  MILL  SUPPLIES. 


• 

Coanty  and  district. 

1 

Wood. 

ChMooftL 

CoaL 

Coke. 

CLBBUBHB. 
1     

Fwrwrd, 

P«r  6iaA«{. 

TvVon, 

FtrUm. 

^ 

2 

a 

4 


5 
6 


7 
8 


Globe 


Cedar  Valley 

Hualapai 

Owena 


Arivaca — 
TomlMtone. 


Big  Bag. 
Hmnbug 


CaatleDome 


ASIZOIfA. 


MABICOFA. 
MODATI. 


PDCA. 


TAVAFAL 


TUMA. 


$4  00  to  $5  00 


800 
800 
550 


500 
700to   7  60 


8  60 


26  eta. 


1 
2 
8 
4 


6 
6 


7 
8 


0 
10 


Amador  City 

Jackson  

Satter  Creek. 
Volcano 


Independence... 
Mokelomne  Hill 


Plaoerrille. 
Springfield. 


I 


Cerro  Gordo. 
Coso 


11  I  Hayden  Hill 


12 
13 


14 
16 


18 

17 


Homitoa 

Mariposa  Estate 


Bodie. 
Indian 


Graas  Valley. 
KeradaCity. 


18  !  CoUkx 


10 

20j 

«»  I 
22 


23 
24 
25 


27 


28 


28 

80 
81 


Genesee  Valley .. 
Indian  Valley.... 
Qnarts  township 
Seneca 


CALAVXRAA. 


BL  DOSADO. 


iirro. 


nolo. 


VBYADA. 


rLAOSB. 
FLUMAS. 


16  00 
600 
600 
860 


426 


860 
10  00 


8  60 


10  76  to  15  00 
18  00 


426 
887to  460 


500 


800 
460 


20  Ota. 
25  eta. 


Clark 

Dry  Lake 

Silrer  Monntain 


Cargo  Machacho. 
Pinecate 


Pittsburg 


QvaHs  Valley 

Siawyer'sBar 

Sonth  Fdrk  Salmon 


82  !  Confldeoce. 
Jameatown 


84 


SonkbyrlDe 


tAV  BUXAADIKO. 


EAK  DDOO. 


anuTou. 


TUOLumnL 


860 

15  00 

200 


800 
400 


860 


8  76 
275 


260 
600 


20 
20  eta. 


$10  06  to  $18  00 


<te#4b# 


aAvrdod  \fj  tibo 
no  ▼atitHoDO  Id 


OB  nldek  thoso  tiOiki  are  baaed  to  Ift 

at  wblbh  onppltoi 


lMW9l8t»|  tal  II 
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SUPPLIES:  THEIR  CONSUMPTION  AND  COST. 

Table  XLU.— DEEP  MINE8 :  PRICES  OF  MINE  AND  MILL  SUPPLIES. 

AIjABAIHA. 


Board  feet. 


Per  If. 
$5  OOtoflO  00 


Other  maMore. 


Iron. 


SteeL 


CaodlcB. 


Nitro. 
glycerine 
powders. 


Black 
powder. 


Quicksilver. 


Salt 


Blueetone. 


Ptr  pound,   \  Per  pound,      Perpmmd.      Per  pound.   >   Per  pound.  ,   Per  pound,   i      Per  ton.     <  Per  pound. 


lOcta.  : ' : I 


$45  00 


60  00  to  55  00 


AJSIZOIVA. 


20  eta. 


10  eta. 


80  Ota. 


22  eta. 


17to25   eta.      50to80cta.  1 


25   eta. 


$1  00 


20  to  274  eta. 


70  eta. 


40  eta. 
70  eta. 

$100  00  . . . 
60  00  ... 

1 

1 

2 
3 

50  eta. 

80  00 

15  eta. 

4 

42  eta. 
43eta.  ... 

60  00 
......  ....' 

0  eta. 
13^  eta. 

0 

20  eta. 


25  eta. 


19   cU. 


54eta.i 8 


20   eta.      40  to  75  eta. 


60   eta. 


€A£. 


SI  A. 


$22  50 
•  20  00 


20  00 


20  00 


15  Ota.  per  numing  foot 


5   eta.i 
lo'c'ta.* 


16  eta. 


14   cto. 


30    eta. 


6  eta. 


20   eta. 


aO    eta, 

40    eta.' ,....•. 


50  eta. 
45  eta. 


1 
•> 

3 

4 


18  eta. 


85    eta. 


65  eta.  ;   5 

40eta.  ' 0 


50cta. 7 

SOcta. « 


0 
10 


11 


10  00  to  15  00 


0   eta. 


25  eta. 


26  eta. 


75    eta. 


20   eta.  i    40  to  50  eta. 


.1. 


3000  1. 2ito6ieta. 


18  eta. 


40    eta. 


42  00to5000    ,    8   to  10  eta. 


14  Ota.    16  to  22   eta.  I  36  to  38    eta. 


4(1  eta.  12 

38  eta.  $50  00  .  15  eta. '  13 

50  eta.    35  00to50  00     14 

i i 15 


16  00  .  Uoond,  18  eta 


IG  00  to  18  00 


I 


20  00  to  30  00 
00  00 
20  00 


45  00 
85  00 


111  eta.  per  nmning  foot. 


30  to  60  eta.  per  piece. 


24  00 


15  00 
60  00  to  56  00 
20  70  to  60  00 


12  00 
20  00 
15  00 


I 


.;  33  to  83    eta. 
30    eta. 


40  eta. 
40  eta. 


7  50 


10 
17 


I 


7  eta. 

&  16  too.  0  eta. 

7  eta. 


8|  to  15  eta. 


18  eta. 

20  eta. 

74  to  15  eta. 

22  eta. 


17|eta.  56  eta. 

17{  eta.  I  20  to  75  eta. 

l^cta.!  87  ct^ 

20  eta.i  80  eta. 


Si  eta. 
ifflioto. 


18 

19 

60  eta. I  20 

40  eta.' I I  21 

SOcta.    ' 22 


21   to  23  eta. .  20  to  224  eta. 


20   eta.,    45  to  50  eta. 


50  00 


18  eta. ,  23 

24 

25 


40eto.i 26 

27 


■| 


64  eta. 
0  to  10  eta. 
4to  64ota. 


6  Ota. 


20  eta. 
19  eta. 


1 


23|ota. 
25  eta. 
204  eta. 


16  eta. 


17  eta. 


n  eta. 


60  eta. 
40.8  eta. 


40  eta. 


10  eta. 
18  eta. 
20  eta.' 


45  eta. 


50  eta. 
40  eta. 
48  eta. 


22  00  ' 28 


29 
30 
31 


1  «.> 


56  Ota. 


3» 

.'33 
.<84 


VOL  13 ^11 
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PRECIOUS  METALS. 


SUPPLIES:  THEIR  CONSUMPTION  AND  COST,  (a) 

Tabue  XLIL— deep  mines  :  PBICES  OF  MINE  AND  MILL  SUPPLIES. 


^ izzLZ^ -j: 

Coanty  and  dlBtrict 

"Wood. 

CbarcoftL 

CoaL 

Coke. 

I 

CLBBUBIIX. 

Ptreord. 

PerbutheL 

Per  tan. 

Per  ton. 

■ 

ARIZOlfA. 


2 
3 
4 


5 

6 


7 
8 


Globe 


Cedar  Valley 

Hualapai 

Owens 


Arivaca. . . . 
Tombfltone. 


Big  Bug. 
Humbug 


Castle  Dome 


MABICOPA. 
UOELA.YE. 


PIMA. 


TAYAPAL 


TUICA. 


$4  00  to  $5  00 


8  00 
800 
560 


500 
7  OOto   7  50 


850 


25otl. 


OAl«IFOBlfIA« 


1 
2 
8 
4 


5 
6 


7 
8 


9 
10 


Amador  Ci^ 

Jackson  

Sutter  Creek. 
Volcano 


Independence. . . 
Mokelnmne  Hill 


PlAoerville. 
Springfield. 


Cerro  Qordo. 
Coso 


11  J  HaydenHiU 


12 
13 


14 
15 


10 


Homitos 

Mariposa  Estate 


Bodle. 
Indian 


Grass  Valley. 

17  Nevada  City . 

18  I  Colfax 


10  .  Genesee  Valley .. 

20  j  Indian  Valley — 

21  -  Quartz  township 

22  ;  Sei 


meca 


23  :  Clark 


24 
25 


28 
27 


28 


29 
80 
81 


82 


Dry  Lake 

Silver  Mountain 


Cargo  Mnchacho. 
Pinecate 


Pittsburg 


QuftTts  Valley 

Siawyer's  Bar 

South  Fork  Salmon 


Confidence.. 
88  I  Jameatown . 
84    SouUbjTille 


AHADOB. 


CALAVXBAB. 


BL  DORADO. 


INTO. 


IIABIP06A. 


MOHO. 


NBYADA. 


PLAOBB. 
PLUMAS. 


AAH  BBBHA&DIRO. 


BAN  DIBOO. 


BHA8TA. 


BUKITOU. 


TDOLUMNB. 


16  00 
600 
600 
850 


425 


850 
10  00 


8  50 


10  75  to  15  00 
18  00 


425 
887to  450 


500 


SOO 
450 


850 

15  00 

200 


800 
400 


850 


90  Ota. 
25  Ota. 


8  75 
275 


250 
500 


20  Ota. 
20ots. 


$10  08  to  $18  00 


^!miamJmLiSi^^'&  /^t  ^^  ^^B^iotaMtioB  Mfbided  bj  tbe  ao&ediilM  on  wbieb  these  tables  are  baaed  is  in  many  cases  tnoomplfltot  bul  It  was  not  Judged  best  to 
'"""^^  »mxa  mmtenml mm  is  bmn  ifireiL    The  TSiiatlaDS  In  piioe  dqMDd  Isigdy  iipon  the  season  at  which  soppllcs  are  bought  sod  n^ 
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SUPPLIES:  THEIR  CONSUMPTION  AND  COST. 
Table  XLU.— DEEP  MINE8:  PRICES  OF  MINE  AKD  MILL  SUPPLIES. 


Booidfeet. 


Per  If. 
$5  00  to  $10  00 


Iron. 


St«eL 


CaodlM 


Otlwr  oMMore. 


Kitro- 
glycerine 
powd< 


Black 
powder. 


Qoickulrer.  Salt. 


Fmrpmmd.      Per  pound. 


Per  pound.       Per  pound.      Per  pound. 
10  eta. 


$45  00 


50  00  to  55  00 


AJSIZONA. 


20  eta. 


10  Ota. 


1 


30  Ota. 


22  eta. 


17  to  25   eta.      SOtoMcta.  I 


25   eta. 


$1  00 


20  to  27|  eta. 


70  eta. 


40  eta. 
70  eta. 
50  eta. 


42etB. 
43  eta. 


$100  00 
60  00 
80  00 


00  00 


15  eta.     4 


9   et<L     .'* 
13}  eta.     6 


8 


20  eta. 


25  eta. 


19     CtA. 


54  eta. 


20   eta.      40  to  75  eta. 


60   eta. 


€A£. 


$22  50 
-  20  00 


20  00 


20  00 


5   eta. 
ib'cti* 


16  eta. 


6  Ota. 


16  eta.  per  miming  fbot 


14    eU. 
20   cte. 


30    eta. 


30    ctfl. 
40    eta 


50  eta. 
45  eta. 


3 
4 


18  eta. 


85    eta. 


55et«.  5 

40eta. 6 


50eta. 7 

SOeta. 8 


I 


10 


10  00  to  15  00 


0  Ota. 


25  eta. 


25   eta. 


75    eta. 


I 


20   eta.      40to50eta.  II 


I 


30  00, 2ito6icta. 


18  eta. 


40    eta. 


4<ict«. 
38  eta. 


$50  00 


12 

15  eta.    13 


4200to5000    8   to  10  eta. 


16  00     Bound,  18  eta 


10  00  to  18  00 


20  00  to  30  00 
90  00 
20  00 


14  Ota.  <  16  to  22   eta.  I  36  to  38    eta. 


11|  eta.  per  mnning  foot 


32  to  33  eta. 


30  eta. 


SOeta.  ns  00 to 50  00  u 

15 


16 
17 


40  eta. 
40  eta 


7  50 


45  00  . 
35  00  . 


30  to  60  eta.  per  pieoe . 


I 


15  00 
60  00  to  55  00 
20  70  to  56  00 


12  0$ 


64  eta. 
OtolO  Ota.  I 
4  to  5|ota. 


20ota.i 
19  Ota. 


U$$ 


7cta. 
6.15to6.9cta. 
7cta. 


18  eta. 

20  eta. 

7i  to  15  eta. 

22  eta. 


174  eta.  j  56  eta. 

m  eta.  >  20  to  75  eta. 

l^cta.  87  eta 

20   Ota.  I  80  eta. 


Si  eta. 
ia^cta* 


18 


19 


OOeta.  20 

40eta. 21 

SOet*.    22 


8|  to  15  eta.    21   to  23  eta. .  20  to  22^  eta. 


20   eta.      45to50eta. 


50  00 


18  eta.   23 

24 

. .  9\ 


40eta. 36 


45  eta. 


22  00 


»« 


28 


23|eta.i 
25  eta. 
20|eta. 


16  eta. 


.1 


50  eta.! 
46.8  Ota. 


19  Ota. 
18  Ota. 

20  ctiL 


SOeta 29 

40eta.  30 

48ota.: 31 


n  CU. 


40  eta. 


3-» 


56 


\ 


TOL 
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Table  XLU.— DEEP  MINES :  PRICES  OF  MIKE  Ain>  MILL  8UPPLIE8. 

COIiOBASO. 


County  and  district 

Wood. 

Charcoal. 

CoaL 

Coke. 

1 

Arirn.  _      

ABAPAHOE. 

Ttrcord. 

$6  00 

8  OOtoS  25 

300to860 

2  00to3  50 

300 

PerbttfA^I. 

P«r(of>. 

$4  60 

PvriMi, 

2 

Central 

BOULDRB. 

18  cU. 

8 
4 
6 

6 

7 

Gold  Hill 

........i. .......... 

Gri^nd  laland , 

18  to  20  eta. 

26  00 

MftmOlift     ......rr.... r 

;  Sa£ar-loAf 

Ward 

260 

8 

a260 

$15  00 

0 

Chalk  Creek 

CHAFFBB. 

10 

11 
12 
18 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 

25 
26 
27 

28 
20 
30 
31 
32 

33 
34 
85 
36 

Monarch 

Argentine 

CLBAB  CRKBK. 

600 

18  eta. 

Banner  

Cascade 

Griffith 

4  60  to  12  60 

20  Ota. 

'  Idaho 

1 
Iowa 

\rontana 

1  Morria 

Monntain 

Seaton 

Spanish  Bar 

Trail  Run 

ni>t>er  Union 

800 
400 

4  25 to   600 

800 
800 

5  00  to   6  00 

Yirffinia. 

Hardsorabble 

CUBTBE. 

Verde 

• 

24  00 
18  00 

£nterDrise  -ttt-tt-*v.»t 

OILFIK. 

Enterprise  and  Monntain  H 
£areka 

oaae 

650to   600 
560to   700 

Gresorv 

600  to  12  00 

Hawkeye 

Mountain  Honae 

Nevada 

660to   7  00 

5  75to  7  00 
725 
700 

Quarts  Vallev 

Kussell 

600to   700 

37 

Tin  Cup 

QUKNISON. 

38 
39 
40 

41 

42 

43 

44 

45 
40 
47 

48 

49 
50 
51 
52 
53 

54 

55 

56 
67  , 

S9/ 

Galena 

HINSDALB. 

4  00 

15  eta. 

16  eta. 
28  eta. 

1 

I4ike 

Park 

Third 

UUEBPAMO. 

800 

10  00 
350to   650 

Golden  Citv 

17  80 

• 

25  00  to  60  00 

California 

LA&E. 

650to   7  00 

10  to  18  eta. 

25  Ota. 

12ct8. 

20  Ota.  ; 
18  to  25  cts. 
20  to  50  eta. 

15  Ota. 

Iron  SDrinm 

OUBAT. 

Pioneer 

Siieifle8  .       ....... ... 

UncomiMihsre 

825 

T'tiDfr  Fian  Mimiel 

2100 

,„.. 

Buckskin 

PABK. 

800 
800 

•V 

: 

Consolidated  Montgomery  . 
Horseshoe 

.f 

'__-,.. 



)* 

Motfouito 

800  to  86  00 

Sfenuncnto 

16  eta. 

88  50 
760 

Pueblo 

176 

Summit 

BIO  OEANDE. 

260 

500 
600 

20  Ota. 

12  to  25  eta. 

25  eta. 

20to28ot& 

Animaa 

BAN  JUAH. 

Eureka 

Uneotofinbgre 

sUgnito. 
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Tabu  XIJL— IkEEP  MINES:  PRICES  OP  MINE  AND  MILX.  SUPPLIES. 

CO  LORAIHI-Coiitiniied. 


Board  foot 


Other  moaoare. 


PerM. 


130  00 


30  Ota.  per  piooo. 


Iron. 


SteoL 


Candles. 


Nitro- 
l^lyctfrino 
powdoro. 


Ptrp^und.  '.  Per  pound. 


5  Ota. 


d5oto.i 
14  eta.' 
84ota.l 


17|  eta. 
15  eta. 


Per  pound. 


47icta. 


Xr.        Q^<^krilTor.  ;        Salt. 


Blaoatono. 


Per  pound.       Per  pound.        Per  Urn.      '  Perpou$td. 
47cta. 


20. 8  Ota.  . 


«0 
61 


DAKOTA. 


$20  00 

2  00  to  20  00 

17  00 


10  00  to  25  00 
10  50  to  20  00 
10  00  to  75  00 


10  00  to  26  00 
20  00  to  25  00 


8  Ota. 


25  eta.' 
22  to  25  eta. , 
20  eta. 

I 


8  to  10  eta. ,  22   to  80  eta. 
7  to  8  eta.  I  20  eta. 

7  to  11  Ota.'  12|to28eta. 


28eta. 

'    25  lo  30  eta. 

8  Ota. .    22  to  25  eta. 


20  to  30  eta. 
18  to  30  eta. ! 
18  eta., 


18  to  30  eta. 

18  Ota. 

18  to  20  eta. 


no  eta. 

30etH. 

15  to  18fcta. 


I 


50  eta. 

50  to  00  eta. 

45  eta. 


43  to  5U  eta. 
45  eta. 
45  eta. 


17tol8cta. 1 

18to20eta. 2 

1 8 


14  to  18  ctK. 

14  c-ta. 

14  to  15  ct8. 


45eta.  $80  00    4 

eoota.  5 

45  to 05 eta.' ' 6 

I 


."iOcta. 


lOeta 7 


.50  to  60  eta. .    20to25rt8.     ; 8 


45  to  48  Ota. 


16  eta.  i..^ I 0 


GEORGIA. 


$10  00 


10  00  to  12  50 


10  00 


60ot8.poroord. 


$2peroord. 


3  eta.  I 
Seta.! 


Sota. 


8i  to  4  Ota. 


Sota. 


17  eta. 
20  eta. 


45  eta. 


20  eta. 


18  eta. 


12  eta. 

1 
1 

1 

1 
2 

» 

4 

6 

15  eta. 

15  eta. 

26  Ota. 

18   eta. 

1 

1 
! 

•**•*"•••****• 

20  eta. 

18  Ota. 
15   Ota. 

16  eta. 

1 

16  ota. 

1 
' 



14  eta. 



50  Ota. 

7 

IDAHO. 


;$80  ooto$:oo  00 

90  00 


2  Ota.  per  running  foot 10  eta. 

50to$4peraet 12^  to  15  ota. 

50por  aot , 

12icta. 


2i  eta.  per  running  foot 12   to  15  eta. 

do ' 


■I 


10  ota. 


28  eta., 
17  to  36  eta. 
21  to  23  eta.  I 

25  eta. 


25  eta. 


23  eta., 
24  to  25  eta.  • 
25  eta. 
20  eta. 


70  to  80  ota. : 

46  to  85  eta.  | 

50  to  75  eta. : 

80  eta.; 


20  eta.  I    05  to  80  eta. 


9  to  16  ota. 
12|  to  13  eta. 


20  eta. 
25  eta. 


27   eta. 
27ieta. 


20  to  35  ota. 
25  to  80  ota. 


20  eta. 
25  eta. 


25  eta. 
27  ota. 


60  eta.  ! 
80  to  00  eta.  . 


20  to  25   eta. 
25  to  27i  eta. 


50  to  75  eta. 
o4cta. 


50  to  90  eta. 
76  to  90  ota. 


60  eta. 

$97  60| 

18  ota. 

' 

r 

60  eta. 

65  ota. 


45  ota. 
60  ota. 


90  00 


2 
S 
4 


I 


18  ota.  I   6 
6 


23ota.  i I I  9 

1 1 10 


I 


48  ota.; 
66  ota.  I 

1 


80  00 

80  00  I 


12iota. 
26  ota. 


11 
12 


46  ota. 

1 

$12  00 
12  60 

18  eta. 
14ieta. 

46  ota. 
46«ta. 

• 

4felB. 

2 

Mote. 

• 

4 
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Tabu  XLn.— DEEP  MIKES :  PBICES  OF  MINE  AND  MILL  SUPPLIES. 

CO  IiOBADO— C<Hitinaed. 


Connty  and  'distiiot. 

Wood. 

Charcoal. 

• 

PerbuaheL 

12iot8. 

Coal. 

Coka. 

SO 

BUMMIT. 

Pereord. 

$8  00  to  $4  00 

Per  ton. 

Per  tan. 

<M) 

Bfl^Rn    . .  -  r  - T ,.,-,-  . ,  - ,  -  T T - 

fi\ 

ConMlidftted  Ten-mile ......,, , ,  -  x  

8  00 

«2 

i 

DAKOTA. 


1 
2 
8 


Cole 

Cnster 

Whitewood 


CUBTBB. 


4  Bear  Bntte. 

5  Lost  Plaoer 
«     Whitewood 


7 
8 
0 


Cross 

Newton  Forks 
Kookford 


LAWBKNCE. 


PBNMIKOTON. 


$8  60 


2  50to4  00 

500 

8  00  to  5  60 


1  !  Hickory  Flat 

2  Third  and  Second. 


3 
4 


Third  and  First. 
Xinth 


CHSROKEB. 


F0B8TTH. 


HALL. 


GBOBGIA. 


76  eta. 


I 


Mots. 


Republican 


UKCOLX. 


m'duffik. 


MEBIWBTHBB. 


50to80cts. 
80  eta. 
90  Ota. 


IDAHO. 


1 

o 

mm 

8 

4 


5  • 

?' 

8 


Bonaparte 

Middle  Boii»6 

QutH.>u'8  lUver 

Rockv  Bar,  or  B«*ar  Creek 


Banner 

Cafiou  Crock  . . . . 

Granite    

Shaw'H  Mountain 


0  I 
10  I 


Baj-  Ilomt*  . . . 
Yankeo  Fork. 


11  I  Carson 

12  '  Wngontown 


ALTURAR. 


DOI86. 


LKMHI. 


OWTHBK. 


6  50  to  7  50  ! 
4  50  to  5  00  i 


22ct8. 

25  to  30  cts. 

20  eta. 

25  cts. 


20  cts.  . 
25  cts.  I 
20  ctH.  ■ 
12  to  20  cts. : 


I 

18  cts. 
20  cts.'. 


25  to  35  cts. 
25  to  40  cts. 


HAINB. 


2 
8 


Solliran 
Carmel . 


HAKCOCK. 


rBNOnacoT. 


$4  00 


Fifth 


WASIIIXOTOK. 


600 


DEEP  MINES. 
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Tabui  XUL— DJSEP  MINES:  PBICES  OF  MINK  AND  MILL.  SUPPLIES. 

OO  IjOBAHO— Oontinaed. 


TXMBIB. 

Iron. 

SteeL 

Candles. 
Per  pound. 

Nitro- 
jclycerine 
powders. 

Black 
powder. 

QoiokailTer. 

1 

■ 
Salt.         '  Blnestone. 

Board  feet 

Other  measure. 

Per  Jf. 

i 

Perptvnd, 

Per  pound. 

Per  pound. 

Per  pound. 

Per  pound. 
47  eta. 

:                               '            1 

Per  Um.        Perpou$td. 
M 

$80  00 

25cts.' 174  f?t*- 

. 

1                                   M 

30  cte.  per  pieoe 

Seta. 

Uctfl. 
24  Ota. 

15  cte. 

47ict8. 

:::::::::::::  A:::::::;:::::i:::::::::::;;:;::::::::::::::'6i 

20. 8  cts. ! 1 M 

1 

i ^ 

1 

DAKOTA. 


$20  00 

2  00  to  20  00 

17  00 

10  00  to  25  00 
19  50  to  20  00 
10  00  to  75  00 

10 
20 


00  to  25  00 
00  to  25  00 


Seta. 


8  to  10  Ota. 
7  to  8  eta. 
7  to  11  Ota. 


25  cte.  <    20  to  30  cts. 

22  to  25  ctfl.  j    18  to  30  eta. 

20  cts.  >  18  eta. 


22   to  30  cts. 
20  cts.' 
12|to28cts., 


18  to  30  ct«<. 

18  cts. 

18  to  20  cts. 


50  cts. 

50  to  GO  cts. 

45  cts. 


45  to  50  cts. 
45  ots. 
45  cts. 


I 

17  to  18  cts.  • 

18  to  20  cts.  ' 


14  to  18  cts. 

14  cts. 

14  to  15  cts. 


45  ots. 

60  cts. 

45  to  65  eta. 


8  eta. 


28  cts.'  aocts.'  .Wets.!  19  cts.  .... 

25  (o  30  cts.;  30  cts.  I    50  to  60  cts. ;    20  to  25  cts.     ... 

22  to  25  cts.      15tol8fcts.l    45  to  48  ots.'  16  cts.  I.  .^ 


1 
2 
8 


$80  00    1   4 

1 5 

'  '  6 


7 
8 
0 


GEOBOIA. 


$10  00 


10  00  to  12  50 
10  00 


60  ota.  per  oord. 


$2peroord. 


Seta. 
Seta. 


8  ota. 


8ito4ots. 


Sota. 


17  cts. 
20  cts. 


45  cts. 


20  cts. 


18  cts. 


12  cts. 

• 

1 
2 

8 

15  cts. 

.............. 1 - 

15  cts. 

25  cts. 

18    cts. 

20  cts. 

18   cts. 
la^ota. 
15   ota. 

' 

4 

16  cts. 

6 

16  eta. 

6 

14  cts. 

60  eta. 

7 

IDAHO. 


2  ota.  per  running  foot 

^$2  so  to  $4  per  set 

t2  50  ner  net 

10  eta. 
12itol5  ota. 

» 
1 

1 

28  eta., 

17  to  35  cts. : 

21  to  28  cts.  1 

25  cts.  1 

1 
1 

25  eta. 

23  cts. 

24  to  25  cts. 

25  cts. 

20  cts. 

20  cts. 

70  to  80  eta. 

46  to  85  cts. 

50  to  75  cts. 

80  cts. 

65  to  80  eta. 

; 

1 

'   1 

1 '.'","'.' 

i             OOcta. 

'  $87  60 

18 eta.'  2 

8 

12icta. 
12   to  16  cts. 

'.'.'.'.....[.....    "      'oboUi 



4 

1 

2i  eta.  per  running  foot 

.  ...do 

66cta. 

90  00 

1 
1 
1 

18  eta.  i  5 

'  6 

I'.^y.y.'.'.'.y.'.'.'.. 

10  eta. 

20  cts. 
25  cts. 

27   cts. 
27|  ota. 

20  to  85  ots. ' 
25  to  80  eta. : 

t 

20  cts. 
25  cts. 

25  cts. 
27  cts. 

20  to  25   cts. 
25  to  27i  eta. 

Wets. 

80  to  00  cts. 

60  to  75  cts. 
04cta. 

50  to  90  eta. 
76  to  90  ota. 

• 

45  cts. 

:::::::::::;::::::::::;:::.  7 

j             60  eta. 

1 8 

j 

t 

. 

1 
23ota.  

•  ...|.-».- •» 

' 9 

.]"...'.! '--- '- !i6 

:$6oooto$:oooo 

90  00 

9   to  15  eta. 
12i  to  18  ota. 

1 

48cta. 

80  00 
80  00 

1 

12ieta.  11 

66ota. 

25  ota.   12 

46  eta. 

46«ta. 
46«ta. 

• 

4fflta. 

1 

$12  00 
13  60 

13  eta. 
14ieta. 

2 

4«flte. 

• 

■ 

4 
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Tabub  XLIL— deep  mines  :  PBICES  OF  MIKE  AND  MILL  SUPPLIES. 

HONTAIfA. 


County  and  distiiot. 

Wood. 

ChATOoaL 

Coal. 

Coke. 

1 

Bald  Moontafai 

BBATXB  BXAD. 

■ 

Per  cord, 

$2  00 

Perbuihel. 

Per  ton. 

Per  tan. 

2 

Baonook 

8 

Tmii>AP 

4'76* 

, 

4 

^^myyvf^   ........................................................................ 

« 

Flint  Cr«ek 

DSBB  L6D0B. 

3  75  to  4  60 

2  80to2  00 

450 

3  50to  500 

600 
4  00 
260 

********     *     *                  *        ,----•-•••••-----•--• 

1 

•6 

SQreT  Creek 

:::;:::::::::::::::::::::::::::::::::"::"":::  "I 

7 

Summit.   ......  .....r...T... --r.r^T.rrT-rT.r ifr-'..'r'.'r. 

4 

Snmmit  ViUley  -....-., -- 

16  Ota. 

0 

CediMP  Plftinff  r  --,....,  T  -  - 

JBFFBB80N. 

10 

Colorado 

15  Ota. 

11 

ICIIchoTTi - 

12 

MAnfitatn  

13 

3  00 

500 

3  25 

2  50  to  3  00 

860 

14 

Owyhee 

UEWU  AHD  CLARSX. 

» 

15 

Silver  Creek 

16 

Stemnle  ........ .... --  --  -  

17 

Hot  SDrlnii 

MADISON. 

18 

Tjower  Hot  SDrinir 

10 

MlfiAml  mil    .--  - 

«---, . ^ 

* 

20 

NBTAIIA. 


I 

• 

CoIatoWa 

KLKO. 

$6  00 
all  00 

16  00  to  20  00 
800 
600 
700 

600 

OOOtoU  00 

450 

45  Ota. 
45  eta. 

40  eta. 

. 

2 

Tnacarora -- 

3 

0olT>inbQ9 .T -r 

mOBBALDA. 

4 

KffiiK^falda  r . ^ ^^^--,,^^^,,^- „ ..,....,,- 

5 

Oneota 

6 

Wilaon - 

• 

7 

Cortex 

SUBUCA. 

25  eta. 

25  to  80  Ota. 

1ft  eta. 

35  to  50  eta. 

8 

Eureka 

0 

Secret  Calion -     -  -           -  - 

•••••••••••••••'•••• 

10 

MonnfRniiA , 

HTJMBOLDT. 

$12  00 

11 

Sierra,  or  Dim  Glen.... - -  

12 

Lewis 

LAMDBB. 

1200 
1200 

600 

600 
850 

0  50  to  12  50 

5  75to  6  50 
580 

7  50 

• 

18 

Beese  River - 

80  eta. 

14 

Ely 

LIHOOLH. 

1 

15 

*"*j  ...................... 

Tjbo 

HTB. 

16 

XTnion  -.-r....«.....r...r -  

17 

The  Comatock 

BTOBXT  AKD  LTOV. 

40  eta. 

18 

Cherry  Creek..... 

WBTTB  Pm. 

10 

Ward V. '.'.'. '..^ll".".^m.".r.'"" !"].'.'.'.' 

■ 

20 

White  Pine 

25'oto.   a'so 

a  Sftgebniah,  $2  40  to  $2  50. 
IfKW  IfUBXIOO. 


1 

ChorideFlat 

OBAHT. 

$2  50 

2 

I,«one Mountain .    .       xa.^.... 

8 

Pinoa  Altoa 

4 

Silver  Flmt 

«  — -.-----------..-----....-»-»-........••••.... 

2  50 

A^w^Axa  vm. 

^ 

1 

DAYIDSOV. 

$0  80 
040 

125 

2 

8 

• 

fujncfK. 
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Tablb  XLn.— t>EEP  MINES :  PBICES  OF  MINE  AND  MILL  SUPPLIES. 

nOTITAKA. 


TIMBIB. 

Iron. 

SteeL 

Candlea. 

Nltro. 
glycerine 
powdera. 

Per  pound. 

Blaok 
powder. 

Per  pound. 

QniokailTer. 

Per  pound. 
50  ota. 
90  ota. 

Salt 

Blaeetone. 

• 

Board  feet. 

Other  meaaure. 

PerJd. 

Per  pound. 
22  eta. 

Ferpound. 

Perpimnd. 

Per  ton. 
$80  00 

Per  pound. 
12  eta. 

1 

/ 

2 

8 

20  eta. 

2  to  20  Ota. 
0  to  10  eta. 

66  oU 

50  eta. 
50  ota. 

70  00 
70  00  to  75  00 

20  eta. 
10  eta. 

4 

$12  00  to  $28  00 

22  to  30   Ota. 
18  Ota. 

18  to  25   Ota. 

21i  Ota. 

20  eta. 
18  to  22   cts. 

15   eta. 

62  to  75  eta. 

60  to  76  cts. 

90  eta. 

60  to  00  eta. 

75  eta. 

20  eta. 
20  to  23i  eta. 

20  eta. 
16  to  20  eta. 

18  eta. 

5 

1 

6 

1 

7 

12  OOto  26  00 
200 

Oitoao  eta. 
9  Ota. 

15  to  26  eta. 
17  eta. 

46  to  50  ota. 

46  00  to  50  00 

8itol6  eta. 

8 

9 

10 
11 
12 
18 

•     ••**         ■••••• 

60  ota. 

60  00* 

12i  eta. 

7  Ota. 

8  eta. 

86  eta. 

7  to  8iota. 

10  (0  12  eta. 

10  eta. 

28to25  eta. 
23  eta. 

20  to  21i  eta. 
12»cta. 

20  eta. 

204  ntA. 

66  Ota. 

iocti* 

18  00 

60*  eta. 

•••••. 

-  _  . 

18  ota. 

]8ieta. 

20to26  eta. 



14 

17|eta. 

60  eta. 
55to9Oot0. 

46  ota. 
50  to  60  eta. 

65  ota. 

90  00 



15 

40  00 
27  60 

20  to  26   eta.    23  to  26' Ota. 

1 
85  ota. '           25  fitiL  ' 

•••••••••• •••• 

16 

( 

17 

2U  eta.  1 
25   eta. 

18  "ota." 

20  ota. 
17  to  18  Gta. 

18 

22  eta. 

10 

10  eta. 

22  to  26  eta.            25  otA. 

00  to  90  eta. 

20 

1 

1 

1 



HBTAHA. 


8eta.jperniiiiiiiigfSM>t 

16  to  20  eta.  per  ranning  foot.. 

Oeta. 
8|  to  17  eta. 

26  eta. 

latcta. 

28  eta. 
45to80  eta. 

60  eta. 
46  eta. 

48  eta. 

$40  00 
86  00 

16  00 

1 

$60  00 
60  00 

22  to  30  ota. ;  20  to  25  eta. 

1 
19  to  20  eta.  1           40   eta. 

16  eta. 

♦> 

3 

86  00 
80  00 

••••••••••• ••• 

4 

1 

6 

0 

60  00 
46  00(0  66  00 

$1  Der  nmnlnff  foot   t  t  . . 

Oeta. 
8  to  10  eta. 

23  eta.  1           21  eta. 
20  to  22  ota. '2U  tD  26   ota. 

87iota. 

fiOtaSA    eta. 

50  eta. 

80  00 

7 

18Ato28|ot8. 

8 

22  eta. 
25  eta. 

1 



9 

8  to  12  eta. 

20    cia. 

60  eta. 

60  eta. 

40  00 

»cta. 

10 
11 

12 

19 eta.'           14  ota. 

■ 

22  eta. 

20    eta. 

1 

46  eta. 

80  00 

13 

• 

10  ota. 
12  eta. 

! 

24eta.              22icta. 

86  eta. 

20  eta. 

14 

•  - .  - 

60  eta. 
46  eta. 

40  to  46  eta. 

46  eta. 
60  eta. 

60  00 

16 

22|ota. 
18  tA  20  ntiL 

74  eta. 

36to66  eta. 

46to80  ota. 
80  eta. 
66  eta. 

85  00 
20  00 

30  00 

86  00 
86  00 

10 

17  50  to  25  00 
40  00 

i 
6|  to   8  ota.      12  to  21  eta. 

10  eta. 
Oeta. 

17 

6  to  8eta. 
10  eta. 

18  eta. '          21  t\tM, 

18  eta. 

18 

20  eta. 
20  to  24  eta. 

19 

76  00 

22  to  25  ota. 

60  ota. 

20 

NBW  HBXICO. 


$46  00 

45  00 

40  00 

00  to  50  00 


5eta. 

5  ota. 
5  to6eta. 
2|  to  5  ota. 


26to28  eta. 
28ieta. 

25  eta. 

26  eta. 


20  eta. 
20  eta. 

18  to  20  ota. 
18  eta. 
20  eta. 
20  eta. 

1            22  eta. 

20  eta. 

45  eta. 

64  eta. 

$60  00 

14icta. 

IfOBTBE  CABOIilNA. 


1 
2 
8 

4 


$7  50 
10  00 

14  eta. 

16  eta. 

>- 

4|ota. 
6  ota. 

16  ota. 

16  eta. 

18  eta. 

60  eta. 

16  eta. 
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PRECIOUS  METALS. 


It  needs  bat  a  momeut's  consideration  to  perceive  how  important  an  influence  the  prices  of  supplies  have  upon 
the  mining  industries,  and  how  they  enter  into  all  discussions  of  the  methods  employed.  Processes  which  yield  a 
fair  profit  in  localities  where  labor  and  supplies  are  to  be  had  at  low  rates  would  result  in  a  loss  in  a  great  portion 
of  the  mining  districts  of  the  far  West,  and  processes  and  methods  developed  iu  other  regions  must  be  modified  to  suit 
the  local  economical  conditions  or  be  abandoned.  The  higher  cost  of  mine  supplies  in  the  mining  camps  of  the 
West,  as  compared  with  the  prices  demanded  for  the  same  articles  at  centers  like  San  Francisco,  Saint  Louis,  or 
Chicugo,  is  almost  entirely  due  to  expense  of  transportation.  This  often  exceeds  the  original  cost  of  the  article 
transported,  and  sometimes  reverses  the  relative  value  of  materials  in  their  technical  application.  Steel  may 
be  worth  four  times  as  much  as  iron  at  commercial  centers;  but  as  the  freight  on  each  metal  is  the  same,  steel  at  a 
mining  camp  may  be  worth  but  twice  as  much  as  iron.  If,  for  a  given  purpose,  steel  will  do  three  times  as  much 
service  as  iron,  the  latter  will  be  employed  at  centers  of  commerce,  while  the  former  will  be  more  economical  in 
the  mining  regions.  The  application  of  these  relations  to  the  choice  of  boilers  has  already  been  pointed  out,  and 
many  instances  will  occur  to  the  professional  reader  in  which  they  would  govern  the  choice  of  material, 
apparatus,  and  process. 

As  has  been  mentioned,  the  price  of  articles  of  uniform  quality,  such  as  caudles  and  quicksilver,  is  a  gauge  of  the 
rates  of  transportation  and  an  index  of  the  cost  of  supplies  excepting  such  as  the  locality  itself  may  sui)p?y.  Salt 
is  naturally  cheap  near  the  Great  Salt  lake  and  other  deposits,  while  at  long  distances  from  them  it  is  extremely 
expensive.  At  the  Uintah  district,  Utah,  salt  is  worth  $8  per  ton,  but  in  some  districts  in  Arizona  it  sells  for  $100. 
It  might  dearly  be  more  economical  to  amalgamate  raw  an  ore  in  Arizona  containing  a  considerable  proportion  of 
rebellious  silver  minerals,  which  it  would  be  folly  not  to  roast  if  it  were  fonnd  at  the  Uintah  district.  Similarly  it 
will  make  a  great  difference  iu  the  system  of  timbering  a  mine  whether  timber  is  worth  (6  or  $100  per  thousand  feet. 

Table  XLin.— DEEP  AnES  :  ITEMIZED  COST  OF  SUPPLIES. 


State  or  territoxy  and  oonnty. 


Naof  I 
minea  re-' 
ported. 


ALABAMA. 

Cleburne 

Talladega 

ABIZOKA. 

Maricopa 

Mohave  

Pima 

Pinal 

Ynma 

CAUFOIUnA. 

Amador 

ElDorado 

Inyo 

Laoaen 

Mariposa 

Mono 

Nevada  

Placer 

Plumas 

San  Bernardino 

Siskiyou. 

Tuolumne 

COLORADO. 

Boulder  

Chaffee 

Clear  Creek 

Custer 

Gilpin 

Gunnison 

Hinsdale 

Huerfano 

Lake 

Ouniy 

Park 

Bio  Grande 

San  Juan 

Summit 

DAKOTA. 

Custer 

Lawrence 

Pennington .. 

ORORGIA. 

Cherokee   

Cobb 

Forsyth 

Hall 

Lincoln 

MoDuffie 

Meriwether 

IDAHO. 

Alturas 

Bois6 

Lemhi 

Owyhee 


1 
1 


2 
1 
14 
8 
1 


4 
2 
6 
3 
1 
18 
5 
1 
6 
2 
8 
2 


10 
2 

81 
7 

2ff 
1 
8 
1 

2J 

10 
0 
1 

18 
4 


0 

41 
7 


2 
1 
1 
2 
2 
1 
1 


12 
6 

2 
8 


CoaL 


1851  90 


CharooaL 


Wood. 


$3,803  00 


Timber. 


178  00 


8,690  00 


29,646  00 
6,687  50 
4.250  00 


420  00 


81,930  50 
280  00 


Iron. 


Steel. 


$50  00 


$6,050  00 
43  20 


$1,500  00 


181,607  00 
4,700  00 


3,064  50 


200  00 


408  00 
3, 910  00 


1.164  00 


3,011  25 
1,250  00 


13, 635  00 


5.092  00 
216  00 


Candles. 


Explosives,  i  Sundries. 


$64  00 


20  00  i 
120  00  ' 


3.091  00 
780  00 


2,400  00 

26.261  00 

716  00 

170  00 

9,328  63 

1,  .'i05  00 

6.838  20 

725  00 


6,930  00 


90  00 
1, 126  00 

110  00  I 


78  00 
877  00  ' 
75  (K)  ; 


67  50 

5.583  00 

680  00 


654  18 


60  00 


42  00 


117  00 


420  00 

355  55 

37  50 

14  00 

2,281  00 


1.543  20 

6. 018  00 

57. 168  50 


30  00  i 
28,855  00  I 


2.824  00 


4.969  50 

11, 123  00 

12.267  !« 

750  00 

425  00 

i50  00 

90.829  14 

2,018  33 

361  25 


9,000  00 
4,000  00 


315  00 
431  75 


90  00 


085  50 


854  50 

ff75  60 

82G00 

1,006  75; 


692  70 
361  60 
382  85 


2,828  50 
6,050  00 


4,890  00 


1.293  08 
210  00 


688  50 

30.251  45 

510  00 


50  CO 
5600' 


280  81 

40  00 

100  00 


4, 612  50 
4.810  00 
1,250  00 
2,606  00 


2,905  85 
170  00 

1,422  94 
150  00 


1, 043  70 

78  00 

6,766  53 

3,204  50 

8.180  00 

240  00 

150  00 

280  00 

6, 253  19 

204  00 

217  77 

27  00 

1.215  00 

450  00 


1,664  00 

8, 183  71 

80  00 


0  00 


1,963  63 
335  00  ; 
681  32  I 
170  00 


1, 957  70 

35  00 

2,036  60 

1,308  00 

1.960  12 

125  00 

414  60 

125  00 

2.336  99 

574  10 

596  22 

175  00 

2.  402  45 

030  50 


5.030  72 

1,095  00 

2.332  25 

580  00 


6,072  00 

141  00 

6.111  20 

2. 212  00 

7,  813  57 

72  00 

328  50 


158  85 

4.436  49 

239  70 


11  50 


13.083  90 

696  00 

1.177  20 

8  00 

3.694  13 

2.U56  00 


118  80 

7, 522  20 

153  00 


112  80 


15  00 

f  0  00 

8  30 

15  00 


22  30 
100  00 


1,034  00 
50  00 


21180 


8  00 
40  00 
18  00 

491  71 

878  76 

82  00 

500  76 

108  00 
80  00 
83  80 

144  64 
39  62 


1,633  00 

1,628  00 

552  40 

806  40 


$100  00 
1,200  00 


5,790  00 
780  00 


1,920  00 
10,044  00  I 
10,031  20 
1,200  00 
11,587  61  I 
1.350  00  : 
4.281  00 
1,900  00  , 


9,089  00 

3  70 

14, 556  15 

3,546  (10 

10. 308  17 

182  50 

635  00 

245  00 

11.083  19 

2,586  65 

3,434  80 

50  00 

9, 551  11 

2.524  to 


1.433  85 

40,590  85 

1.377  50 


39  30 
15  75 
34  45 
60  00 
25  00 


4.149  50 
8,02100 
1,767  00 
3,721  00 


$50  00 


8.476  00 


25. 113  00 
4,489  00 
1,830  00 


4,860  00 

24,*575'fi6 
11,404  00 


4,065  43 


821  00 
*3'042"45 

360  00 

io,'882'42 
504  00 
846  45 


190,563  76 


1.000  00 


150,762  00 


800  00 


400  00 


300  00 
2,725  00 


i,sn6o 
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Table  XLin.— DEEP  MINES :  ITEMIZED  COST  OF  SUPPLIES— Continued. 


8t»te  or  territory  and  ooonty. 


MAors. 


Hancock.... 
Penobftoot .. 
Washington 


MOKTAHA. 


Beaverhead 

Deer  Lod{;e 

Jefferson 

Lewtn  and  Clarice. 
Madiaon 


XBTADA. 


Elko 

Enmeralda 

Enreka 

Humboldt 

Lander 

Lincoln 

^ye 

Storey  and  Lyon. 
White  Pine 


ntW  MEXICO. 


Grant.... 
Sant»F6. 


HOKTH  CAXOLIXA. 


BaTidaon 

Ganton 

Goilfonl 

llecklenburg. 

Moore 

Naah 

Bowan 

Stanley 


ORBOOH. 


Baker 

Grant 

Joaephine 


UTAH. 


Beaver 

Jnab 

Pi  Ute 

Salt  Lake   . . 

Summit 

Tooele 

Utah 

Waaatrh 

Washington 


vnomA. 


Backingham . 
Colpeper  — 
Fauquier  — 

Lovuia 

Stafford 


WASBIKOTOV. 


No.of 

mineare-' 

ported. 


1 
2 
1 


8 
24 

4 
5 
5 


11 

10 

18 

2 

1 

1 

8 

82 

4 


10 
1 


4 
1 
1 
2 
1 
1 
1 
1 


6 
8 
1 


11 
7 
8 

41 
6 

12 
6 
7 
7 


1  I 

\' 

1 

1  . 


Coal. 


CharooaL 


Wood. 


Timber. 


1300  00 
900  00 


24  00 


$648  00 


$4,750  00 

42»615  00 

036  00 

1.100  00 


$420  00 


1,791  00 


2,000  00 

7.686  50 

248  25 


01 


600 


074  10 
300  00 


18  75 


74.203  50 

5.280  00 

27,279  00 


23, 161  10 
478  00 
200  00 
545  50 


18, 219  72 

4.000  00 

13,345  19 

240  00 


Iron. 


$382  50 


2,454  30 

177  80 

263  00 

10  00 


1. 149  13 
868  20 

2,977  42 
133  00 


Steel. 


$127  50 


7,032  20 
112  95 
521  50 
183  80 


803  00 


6,564  00 
43,200  00 


i,i66,666 '66  I 

87, 747  00  I 


117  50 


3,025  00 

6,000  00 

500,000  00 

8,474  00 


1.742  12 


2,500  00 


2,885  10 

65  00 

132  00 

1.440  00 


Candles. 


Explosives. 


$1,800  00 

1, 012  50 

COO  00 


$10. 305  50 

806  50 

1,200  50 

467  00 


^346  75  , 


52, 435  14  ;    22, 003  92 
2.854  50  1       1.044  50 


1.500  40 
1«125  00 


2.700  00 
336  00 


1,830  00  ' 
1 


5,350  00 
240  66 

mpao  00 

^00  00 

'"266'66' 


53  95  , 
1  25 


630  00  I 

25  00  , 

t 


925  75 
35  00 


556  00 
240  00 


77  00 
4  00 


17  50 


126  00 
180  00 


7, 693  73  I 
306  00 
960  00 

4,320  00 

1,080  00 
123, 265  64 

2, 517  00  > 


1.187  80 
32  00 


I 
672  00  ' 
780  00 

1  45  . 

313  00  , 

48  00  • 


19. 602  70 

311  50 

8. 082  45 

753  75 


13,741  50 
1.584  00 

15. 749  67 
1,200  00 
1.128  00 
4.000  00 
7.992  OJ 
208,127  60 

22.335  50 


2.741  10 
50  00 


975  00 

487  50 


Sondries. 


551  25 
135  00 


90  00 


604  80 


140  00 


840  00 


25^900  00 


4, 014  76 
540  00 


724  00 

160  00 

4  00 


880  00 

256  00 

15  00 


1, 010  20  ■ 
846  00  ' 
52  50 


3.725  30 

1,885  00 

75  00 


1,200  00 


4.000  00 

42.460  SO 

1,000  00 


178  80 


522  25 


830  00 
1,602  23 

499  17 
1,500  00 

350  00 
1,566  86 


200  00  ' 

2,803  64  I 

519  93  i 


150  CO 


1,402  00 

3,144  00 

665  50 


150  00 
112  85 


486  05 


400  00 
2,497  71 


2.692  00 

5, 178  HO 

253  30 

255'66 
4.608  23 


70  00 
'48750 


180  00 


30  00 


10  00  , 
46*50' 


88  00 


190  05 

'•o'oo 


$1,655  00 


437  50 

46.510  56 

110,086  61 

150  00 


12.A4OO0 

200.000  00 

:;.540  58 


25  00 


826  00 


600  60 

'26606 


55.406  78 
U.  214  00 

2,600  60 

121.6U92 

23.338  80 

14.582  22 

4,725  60 
15^724  50 
10. 105  86 


700  60 


2.000  00 
90  00 


500  06 


State  or  territory. 


Total 


Alabama.. 

Arixona  .. 

California 

Colorado.. 

DakoU... 

Georgia... 

Idaho 


VewlCezleo... 
Vorth  CareliBa 


Utah  ... 
TiigiBia 


Table  XLIV.— DEEP  MINES:  ITEMIZED  COST  OF  SUPPLIES. 
BECAPITULATIOK  BY  STATES  AND  TEBEITOBIES. 


Vo.of  I 
mines  re 
ported. 


CoaL 


CharooaL 


Wood. 


Timber. 


Iron. 


SteeL 


I  I — = 


$17.387  66 


Candles.     -  Expkwivi 


$U,400  63;    $1,752,208  50.    $850,172  65      $1:8,376  80     $71,718  45      $248.485  81       $502,792  96     $1,607.719  18 


2 
21 
63 
148 
87 
18 


U 
18 

f 

8i 
s 
1 


I 


651  90 
4.00  00 


1,500  00 
4,803  28 


I 


2.761  75 


8,303  00 

184,116  25 

122,873  70 

746  75 

2,512  65 

18.288  SO 


1. 


24  00 


•48  00 
8.088  85 


T 


278  iOi 


49.401  00 

1,284.278  50 

117  50 

7.680  40 

25.800  08 

47,8tt7i 


68i 


78  00 

4.119  00 

80.154  33 

131.327  22 

31,449  96 

5S0  a 

12,870  50 

420  00 

24^384  60 

563.304  00 

1,742  12 

6,588  00 

4.564  76 

T.  647  88 

180  •J 


12,067  99 
23.809  69 

9,877  71 
107  50 

1.295  80 
382  50 

2.905  10 

62,917  88 

55  20 

758  50 

888  00 

8.786  82 


f 


50  00 

10.087  95 

15.076,28 

4.835  04 

200  00 

t462  21 

127  JSO 

7.850  45 

27,878  52 

960  75 

1,182  08 

1,15160 

786  25 

86  80 


64  00 

140  00 

18.239  47 

44,885  50 

7.79«  00 

586  86 

4.608  80 

12.888  50 
145.888  12 
1,218  86 
2.418  85 
1,888  70 
8,188  21 


1,800  00 

48,783  81 

88.695  27 

43.402  20 

194  50 

12.656  50 

3.502  50 

28.750  40 

275.818  27 

XTn  10 

^288  75 

5,188  88 

U^  872  88 


48.888  44 

21X856  83 

iaf*.782  80 

780  80 

4.802  50 

1.555  80 
72.58125 
25  80 
l.< 


281,818  88 

a.aM88 
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Theso  tables  show  the  total  expenditure  in  the  various  districts  for  different  classes  of  supplies.  Under  the 
head  of  "sundries"  is  included  a  large  number  of  articles,  such  as  lubricating  oil,  hardware,  ice,  water,  etc.  In  a 
considerable  number  of  cases  the  total  cost  of  supplies  only  was  reported,  and  has  been  entered  under  "sundries'*- 
At  a  great  number  of  mines,  however,  the  managers  were  unable  to  furnish  the  information  requested. 


Tabl'?  XLV.— deep  MINES:  TOTAL  COST  OF  SUPPLIES.  BEING  A  SUMMARY  OF  TABLE  XLIV. 


State  or  territory  and  eonnty. 


Pinal. 
Yuma. 


CAUFOBNIA. 


Amndor 

El  Dorado 

Inyo 

Lassen 

Mariposa 

Mono 

NoTada 

Placer  

Plumas 

San  Bernardino 

Siftkiyoa 

Taolumne 


COLORADO. 


Boalder 

Chaffee 
Clear  Creek. 

Ciister 

Gilpin 

Gunnison . . . 

Hinsdale 

Huerfano . . . 

Lake 

Onray 

Park 

Rio  Grande , 
Son  Juan  . . . 
Summit 


ALABAMA. 

Cleburne  .. 

TaUadega. . 

ARIZONA. 

Marioopa  - 

MollAV^ .  -  - . ,  ^ ,  -  . ,    . .  - - 

Pima 

s 

l. 

i 


1 

1 


2 
1 
14 
3 
1 


4 

2 
6 
3 
1 
18 
5 
1 
6 
2 
3 
2 


g 
e   • 

a 

o 
H 


$142  00 
50  00 


8, 476  00 

1*.^0  00 

33, 476  00 

4.489  00 

1,750  00 


87. 050  50 

8,686  70 
28, 825  56 
11,404  00 

4, 555  50 

181, 063  43 

16,312  20 

1, 370  00 
34,201  04 

4. 4:)5  00 
23,761  31 

4,775  00 


a 


State  or  territory  and  county. 


DAKOTA. 


Custer 

Lawrence . . . 
Pennington 


g 


o 
H 


State  or  territory  and  eonnty. 


KRW  MEXICO. 


9 

41 

7 


OROROIA. 


I 


Cherokee  . . . 

Cobb 

Forsyth 

Hall 

Lincoln 

McDuffle  ... 
Meriwether. 


IDAHO. 


Alturas . 
Bois6  . . 
Lemhi  . . 
Owj'hee. 


MACTR. 


Hancock — 
Penobscot  - . 
Washington 


MO:!fTAllA. 


1 


10 
2 

31 
7 

25 
1 
8 
1 

21 

16 
9 
1 

18 
4 


42, 151  40 

257  70 

56.019  78 

28,323  60 

97,463  73 

1,360  50 

2, 070  10 

890  00 

343,425  17 

6, 476  68 

9, 648  74 

274  00 

29, 476  77 

10, 170  50 


Beaver  Head 

Deer  Lodge 

Jefferson 

Lewis  and  C'larkc 
Madison 


my  ADA. 


Elko 

Esmeralda 

Eureka 

Humboldt 

Lander 

Lincoln 

Nye 

Storey  and  Lyon. 
White  Pine 


2 
1 
1 
2 
2 
1 
1 


12 
6 
2 
8 


1 

2 
1 


.8 
24 

4 
5 
5 


11 

10 

18 

2 

1 

1 

8 

32 

4 


14,379  00 

242, 128  45 

2,860  20 


273  30 
300  00 

1,220  30 
655  75 

1,128  26 
661  24 
565  47 


15, 403  71 

18,638  25 

3,977  40 

15, 170  20 


Grant — 
Santa  F«. 


XORTH  CAROLIIIA. 


Davidson 

Gaston    

Guilford 

Mecklenburg. 

Moore 

Nash 

Rowan 

Stanley 


S 
.9 

Ob 
i 


10 

1 


p 


3 

o 
H 


ORROOK. 


Bake^ 

Grant 

Josephine . 


2,100  00   I 
2,842  60  !|  Beaver 
690  00   I  Jnab... 


UTAH. 


I 


6.305  00 
105, 170  80 
2, 822  75 
7,015  45 
1,950  05 


115, 602  10 
I  58,242  76 
1  180.690  82 
I  2,418  00 
'  8,784  00 
I  5H,  545  00 
I  27. 912  00 
2, 205. 882  30 
77,531  92 


PiUte 

Salt  Lake... 

Sn:umit 

Tooele   

Utah 

Wasatch  ... 
Washington 


VIRGINIA. 


Buckingham. 
Culpeper  — 
Fauquier  — 

Louisa 

Stafford 


WA8BIM0T0N. 


Yakima. 


6 
2 
1 


11 
7 
2 

41 
6 

12 
6 
7 
7 


1 
1 
1 
1 
1 


Table  XLVI.—DEEP  MINES:  TOTAL  COST  OF  SUPPLIES. 
RECAPITULATION  BY  STATES  AND  TERRITORIES. 


State  or  territory. 


Total 


'  Number 
of  mines 
reported. 

589 


Total  cost  of 
supplies. 


14,681,267  66 


Alabama 

Arizona 

California 

Colorado 

Dakota 

Georgia  

Idaho 

Maine 

Montana 

Nevada 

New  Mexico  . . . 
North  Carolina 

Oregon 

Utah 

Virginia . 

Washington  . . 


2 
21 
53 
149 
57 
10 
28 

4 
46 
82 
11 
12 

9 
99 

6 

1 


192 

48,320 

406,470 

628. 017 

248,867 

4,804 

53,189 

5,632 

122,764 

2, 735, 648 

0,911 

21,890 

89,827 

353,673 

4,55^1 

500 


00 
00 
14 
52 
65 
32 
56 
50 
05 
90 
47 
60 
76 
14 
06 
00 


$8,798  22 
118  25 


10.599  40 
2.6.>7  50 

241  45 
4,806  85 

908  00 

600  00 
2,382  30 

200  00 


36,494  26 

3,187  00 

146  50 


55,405  78 
14,414  00 

2.000  00 

1^867  92 

86.213  60 

17.912  57 

6.22.5  00 
16, 879  50 
21.  i:«  71 


700  00 
364  05 
2,000  00 
894  00 
600  00 


800  00 


Nearly  600  mines  reported  their  expenditure  for  sapplies,  amoanting  to  about  $4,700^000.  The  number  of  mines 
reporting  is  only  a  fraction  of  the  total  number  of  deep  precious-metal  mines  of  the  country,  but  it  must  be  remembered 
that  the  table  includes  almost  all  the  great  consumers.  A  single  one  of  the  larger  mines  of  the  Comstock  spends 
more  for  supplies  than  scores  of  small  mines  elsewhere.  It  is  probable,  therefore,  that  nearly  one-half  of  the  total  is 
included  in  the  table,  and  that  the  whole  amount  expended  in  this  way  is  between  nine  and  ten  millions  annually. 
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Tberc  is  no  relation  betiveen  coDSomptien  of  supplies  and  production.  Tbe  comparatively  new  and  Hballow  mines 
of  Colorado  now  produce  mach  more  tban  tbe  older  and  deeper  mines  of  N^evada,  but  tfaey  cousume  far  less.  It  is  to  be 
remarked-,'  bowever,  tbat,  as  appears  from  Table  XLII,  tbe  prices  in  Nevada  are  niucb  liigher  than  those  of  Colorado. 


ChtitMr. 

Unit 

ToUlunoBot. 

UlDDDSO. 

620,310     . 
61. 6W    '. 

Mmo»e. 

40.000 

BCracUoii. 

noDUwUo  OM. 

Wood 

Cord.  

...its' 
ass 

6,010;  3S5 

•as: 

lIt>,ZOT 

16,  <m 

mSS? 

?rs:<** 

i.iMobo 

91.  m 

■S:::; 

S,SIO.SSS 
401.442 
K.6U 

1.008. 808 

27.261     1 
88,4DS    ' 

11;  US   1 

=5^ 

300.000 

'■ZS 

1.000 

1 

T4BLE   XLVm.— DEEP   MINES:    COST   OF   MIME   AND   MILL  SUPPLIES   CONSUMED  ON  THE  COMSTOCK    DUHING  THE 
CALENDAR  YEAK  ]^. 


QvM^vf 


Lard-oU 

LnbrlediDg  oU 


■             W18.0M  78 

Total. 
at3.01S,8N  OC 

1"               : 
1       400.0000.  1 

^SS;rSS 

mlscset 

208.12180 
U&,000  00 

^00000 

4S00000 

I1»,20T  00 

j       ?J:SJSS 

»«B00 

sDoMnotiiidBde  inkchliury,  Mc..  euMrlnjc  Into  pi 
b  iMalnding  iM.  viklcr,  charoMl.  ontl^oU.  ttonb  coal. 
g  IncDudlDg  vikter,  tooli,  light,  ahemicoU.  etr. 


Virginia  City  is  not  a  distribnting  point,  and  almost  all  supplies  brought  there  are  consumed  in  the  district. 
The  consumption  of  supplies  on  the  Comstock  has  been  inreetigated  with  much  cnre,  and  some  of  the  results  are 
introduced  here  by  way  of  illustration.  On  the  Gomstock  vast  quautities  of  ice  are  cousumed,  because,  owing  to 
the  high  temperature  of  tbe  mines,  the  men  mast  be  supplied  freely  with  ice-waler  for  sponging  head  and  arms,  as 
well  as  for  drinking,  but  in  most  other  inspects  the  consumption  of  supplies  is  what  may  ho  expected  in  other  very 
deep  mines. 

ACCIDESTS  IN  THE  CENSUS  YEAR;  THEIR  CAUSES  AND  RESULTS. 


Tablk  XLIX.-DEEP  MINES:  FATAL  ACCIDENT 
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Table  L.— DEEP  MmES:  ACcroENTS  NOT  FATAL. 
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Table  U.— DEEP  MIHES:  TOTAL  ACCIDENTS. 
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II. 

iifo_(. 
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Table  LU.— ALL  MIKES  (DEEP  AND  PLACEB):  ACdDENTS. 


State  or  territory. 

Total. 

RX8ULT. 

FataL 

KotflRtaL 

The  United  BtatM 

472 

186 

1 

886 

1 

12 

97 

109 

24 

2 

: 

8 
79 
10 

9 
107 

1 

6 

58 
87 
11 

51 
86 

Aricona... 

5 
89 
22 

i                      13 

t 

i 

C#l*fomi^ 

ColonMlo 

Dakoto 

Geonria.. 

Idaho 

1 

Mftfn^^ 

Montana 

8 

28 

2 

2 

21 

Kerada , 

North  Carolina 

Utah 

ViTgfnia 

Wvominff 

1 

<J  ^"""B  •....••«•..••••■•••••■   .••.*••«••..•« 

Table  Lin.— DEEP  MINES:  ACCIDENTS. 


Total 

Carinu-,  fall  of  roof,  eto 

Prematare  ezpIOBioDB 

Falls  aaconnected  with  hoisting  maohinflry 

Leading  (a) 

Falling  of  cage«,  bockets,  etc 

OverwindiDC  of  cases,  backets,  etc 

Stnxclc  by  failing  timuers,  buckets,  eto 

Crushed  ny  cages,  earn,  etc 

Falling  fruoi  cages,  backets,  etc 

Caught  by  machinery 

Fire 

Carelessness  in  handling  tools 

From  anezploded  chnrgee 

SaiR>catlon  not  caused  by  fire 

Unclnssifled ^ 


1 
Total. 

1 

BI8ULT. 

FataL               NotfirtaL 

1 

1 
485 

1 

123 

812 

1 

185 
55 
58 
35 

25 
16 
27 

110 
89 
26 
85 
18 

17 

12 

6 

5 

11 

24 

11 

2 

4 
7 
7 

1 

9    ' 

9 

g^        I 

8 
4 

2 

4 
9 

85 

1 

26 

a  Leading,  or  lickneas  caused  by  the  inhalation  of  carbonate  dost  in  dry  lead  mines,  and  alao  of  lead  fkunes  abont  metaUnrgical  works,  is  much  more  frequent 
than  appears  from  this  exhibit.  The  small  number  of  cases  included  under  this  head  includes  merely  snch  serioas  iAjuries  as  occurred  in  mines  reported  by  special 
•ehednle. 

Table  LIV.— DEEP  MINES :  PERCENTAGE  OF  DIFFERENT  CLASSES  OF  ACCIDENTS. 


Canse. 


Total 

Caving,  fall  of  roof,  etc 

Premature  explosions 

Falls  unconnected  with  hoisting  machinery 

Leading  .  

Falling  of  cages,  buckets,  etc 

Overwinding  of  cages,  buckets,  etc 

Struck  by  falling  timbers,  buckets,  eto  .... 

Crushed  by  cages,  cars,  etc 

Falling  from  cages,  backets,  etc 

Caught  by  machinery •• 

Fire 

Carelessness  in  handling  tools 

From  nnexploded  charses 

Suffocation  not  cansedoy  flre 

Undassifled 


PSBCKXTAOB  FROM  BACH  CAUBB  »— 


Total 
accidents. 


100.00 


81.08 

12.64 

12.18 

a05 

Sl51 

4.87 
3.68 
2.99 
2.76 
2.58 

2.07 
L84 
L88 
a92 

ao5 


Fatal 
accidents. 


100.00 


20.38 
13.01 
2L95 


&94 

L62 
3.25 
5.09 
5.09 


7.82 


L68 
8.25 
7.82 


Accidents 
notfataL 


100.00 


35.26 
12.50 

a83 
11.22 

4.17 

5.45 
3.85 
L92 
LOO 
3.58 


2.56 
L2S 


&8S 


..jr 


\» 


;<^ 
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Table  XLII— DEEP  MINES:  PRICES  OF  MINE  AND  MILL  SUPPLIES. 

NOBTH  CABOI.IIVA— ConUnned. 


1 
County  and  difltriot. 

1 

Wood..                    Charcoal. 

Coal. 

Coke. 

4 

5 
6 
7 

8 

9 

OUILFOKD. 

Pereord. 

PerbuthO. 

Per  ton. 

PerUnt. 

MKCKLEMBUBO. 

Canp'sHill 

$1  00 
I  75 
1  60 

sSffi^^ ".:.::. :.:::::::::...:..;..::.:..:::::::.:::::::. :.;::::::::::::::::: 

i.. 

MOORE. 
1 

• 

1 

• 

BOWAN. 

0  70 

1  San  Frnnclaoo  . . 

! 

2  Woat  MoanUin. 

3  '  Uinta 


4     Ophir 

6  '  Rush  Valley. 


BKATEB. 


SALT  LAKK. 


Buimrr. 


TOOBLB. 


OBEOOff. 


1 

2 
8 

t 

Bnrnt  River 

BAKBB. 

• 

i/onnor  Creek 

Pocahontas 

$6  00 

Rye  Valley 

Silver  Creek 

.•••.•.•.•••••••••••••••••..••••••••••..«•••••••.....••. 

8  OOtoS  50 

0 

500 

VTAB. 


$2  50 
0  00  to  3  00 
8  25to4  00 


17  tol8  ct& 
10  to  12i  ots. 


$7  00  to  $15  00 
8  25  to  10  75 


$20  00  to  $23  00 


8 


American  Fork. 
Snake  Creek 


UTAH. 


WABATCH. 


WABHIKOTOH. 


Harriabnrg,  or  Silver  Reef 


2 


400 


$9  50 


7  00to8  00 


16  00 


TIBOllVIA. 


$1  00 
1  60 


$6  00 
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Tablk.  XIJI-DEEP  MINES:  PRICES  OF  MINE  AND  MILL  SUPPLIES. 

NORTH  CAnOl^IIVA-CoDtiuued. 


TIMBXU. 


i     Jioard  feet 


$25  00 

940 

25  00 

II  00 


20  00 


\ 


-  1         Iron. 


Stoel. 


Candlen. 


Other  meMure. 


NitTo- 
gljcerine 
poTvders. 


Black 
powder. 


QuickHilver.  |         Salt. 


Bloestone. 


1 

,        PerM. 

$7  50 

Per  pound. 

Per  pound.   . 

1 
Per  pound,   j 

Per  pound,  i  Per  pound. 

Per  pound. 

Per  ton. 

Per  pound. 

1 
1 

1                  10  00 

5ct8. 

1 

16  CtB. 

17ctH.. 

I- 

1 

18  Cts. 

i 

18  Cts.  1 

1 

1 

16  cts. 
13  cts.  1 

16  cts.  1 
16i  cts.  i 

j5ctB.' 

10  00 

3  cts. 

45  eta. ; 

1 

a  ^  cts. 

2  CtB. 

3|ctB. 

•  -•• 

45ctB.  ' 

45ot8. 

1 

10  00 

1 

1 

40  00 

1 

i 
60  cts.  1 

i 

a  Scrap  iron. 
OBEOON. 


11  to  m  eta. 
14  Ota. 


25  cts. 

15  cts. 

12icta. 


25  cts. 
22  cts. 
25  cts.  I 
17  cts. , 
20  CtB.  I 
20  eta. ! 


20  cts. 
2Gcta. 
25  cts. 
25  Ota. 
10  cts. 
12  els. 


UTAH. 


TI1ftOIl¥IA. 


6 
0 

7 


8 
9 


$1  00 

$100 
08  eta. 

70  eta. 

85  eta. 

50  eta. 

1  00 

60  eta. 

lS«tM. 

90  CtB. 

1 

75  eta. 

......•••••••• 

75  eta. 

-....-... |. ...... ...... 

1 

1 

2 
8 

4 

6 


1 

1 
.......■■■....  .......  ....... 

1 

2 
S 

4 

1 

1 

'       

8f  cts. 
20  cts. 

1IU  otA. 

• 

1 

927  60to950  00 

.^.....^..... ...... ...... ....... 

20  Cts. 

• 

85  eta. 



.......  ..... . 

98  00 

• 



...... ... • .... 

121  CtB. 

14|ct8. 

30  00 

Oets. 

20  eta. 

5 

7  eta.  Tifir  rnnnincr  fnot  .  .        _  _ 

1 

: i _. 

6 

" 



•*• •...-. 

20ots. 
2H  to  23|  cts. 

85  cts. 
85  eta. 

i 
i 
1 

•  *• 

8 

1 

.     46  00 

15  to  18  eta.  ver  mnoinflr  foot.. 

24  to  25  cts. 



18  to  19  eta. 

45  Cts. 

$30  00 

15  to  17  Cts. 

1 

1 

10  eta. 

87ieta. 

40  eta. 

1 

16  eta. 

1 

«12  00 

1 

Seta. 

16ict& 

« 

2 
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It  needs  bat  a  momeut's  consideration  to  perceive  how  important  an  influence  the  prices  of  supplies  have  upon 
the  mining  industries,  and  how  they  enter  into  all  discussions  of  the  methods  employed.  Processes  which  yield  a 
fair  profit  in  localities  where  labor  and  supplies  are  to  be  had  at  low  rates  would  result  in  a  loss  in  a  great  portion 
of  the  mining  districts  of  the  far  West,  and  processes  and  methods  developed  iu  other  regions  must  be  modified  to  suit 
the  local  economical  conditions  or  be  abandoned.  The  higher  cost  of  mine  supplies  in  the  mining  camps  of  the 
West,  as  compared  with  the  prices  demanded  for  the  same  articles  at  centers  like  San  Francisco,  Saint  Louis,  or 
Chicago,  is  almost  entirely  due  to  expense  of  transportation.  This  often  exceeds  the  original  cost  of  the  article 
transported,  and  sometimes  reverses  the  relative  value  of  materials  in  their  technical  application.  Steel  may 
be  worth  four  times  as  much  as  iron  at  commercial  centers;  but  as  the  freight  on  each  metal  is  the  same,  steel  at  a 
mining  camp  may  be  worth  but  twice  as  much  as  iron.  If,  for  a  given  purpose,  steel  will  do  three  times  as  much 
service  as  iron,  the  latter  will  be  employed  at  centers  of  commerce,  while  the  former  will  be  more  economical  iu 
the  mining  regions.  The  application  of  these  relations  to  the  choice  of  boilers  has  already  been  pointed  out,  and 
many  instances  will  occur  to  the  professional  reader  in  which  they  would  govern  the  choice  of  material, 
apparatus,  and  process. 

As  has  been  mentioned,  the  price  of  articles  of  uniform  quality,  such  as  caudles  and  quicksilver,  is  a  gauge  of  the 
rates  of  transportation  and  an  index  of  the  cost  of  supplies  excepting  such  as  the  locality  itself  may  supply.  Salt 
is  naturally  cheap  near  the  Great  Salt  lake  and  other  deposits,  while  at  long  distances  from  them  it  is  extremely 
expensive.  At  the  Uintah  district,  Utah,  salt  is  worth  $8  per  ton,  but  in  some  districts  iu  Arizona  it  sells  for  $100. 
It  might  dearly  be  more  economical  to  amalgamate  raw  an  ore  in  Arizona  containing  a  considerable  proportion  of 
rebellious  silver  minerals,  which  it  would  be  folly  not  to  roast  if  it  were  found  at  the  Uintah  district.  Similarly  it 
will  make  a  great  difference  in  the  system  of  timbering  a  mine  whether  timber  is  worth  $6  or  $100  per  thousand  feet. 

Table  XLin.— DEEP  AnES  :  ITEMIZED  COST  OF  SUPPLIES. 


State  or  territory  and  county. 

Kaof 
mines  re-       CoaL 
ported. 

CharooaL 

Wood. 

Timber. 

Iron. 

SteeL 

Candles. 
$64  00 

EzploslTes. 

Sondriea. 

ALABAMA. 
Cleburne 

1 
1 

2 

1 

14 
8 

1 

4 

$78  00 

TnllftilAOrA 

$56*60 

ARIZONA. 
'MnrinATka 

8,476  00 

IMaIiava    

...... ....... 

20  00 
120  00 

............. 

$100  00 
1.200  00 

PimA 

. 

$3,803  00 

8,690  00 

• 

$50  00 

...... . ...... 

25,113  00 

Pinal 

4,489  00 
1,330  00 

7nina 

429  00 

• 

31, 930  50 
280  00 

.. 

CALXFOBNIA. 

Amador 

29,646  00 
6,587  50 
4.250  00 

$6,050  00 
43  20 

5,692  00 
216  00 

8,091  00 
780  00 

5,790  00 
780  00 

4,860  00 

£1  Dorado 

2 
0 
3 

Invo 

24, 575  66 

11,404  00 

Lagsen 

MaripovA  ,^--^-.,.,-,^, ,, 

1 
18 

2,400  00 

26,261  00 

716  00 

170  00 

9,828  63 

1. 505  00 

6,838  20 

725  00 

6,930  00 

90  00 

1, 126  00 

110  00 

78  00 

877  00 

75  00 

67  50 

5.583  00 

680  00 

**i,'926'66 

10,044  00 

10,031  20 

1,200  00 

11, 687  61 

1,350  00 

4,28100 

1,900  00 

9,989  00 

3  70 

14. 556  15 

3.546  00 

10. 308  17 

182  50 

635  00 

245  00 

11.083  19 

2.586  65 

8,434  80 

50  00 

9, 551  11 

2,524  00 

1,433  85 

40,590  85 

1.877  50 

l^ODO TTTr-- 

181, 607  00 
4,700  00 

4,065  48 

^feyada 

! 

6 
2 
8 
2 

Placer 

Plamaa  -  r ,-  -.^r- ^-r -- 

8.064  50 

2,905  85 
170  00 

1, 422  94 
150  00 

1, 043  70 

78  00 

6.766  68 

3,204  50 

3.180  00 

240  00 

150  00 

280  00 

6, 253  19 

204  00 

217  77 

27  00 

1,215  00 

450  00 

1,664  00 

8, 133  71 

80  00 

0  00 

1 

1,963  63 
835  00 
681  32 

170  00 

1, 957  70 
35  00 

2,036  60 
,      1,308  00 

1,969  12 
125  00 
414  60 
125  00 

2,336  99 
574  10 
596  22 
175  00 

2,  492  45 
930  50 

158  85 

4,486  49 

239  70 

,           11  50 

5.030  72 

1.005  00 

2.332  25 

580  00 

6.072  00 

141  00 

6,111  20 

2, 212  00 

7, 813  57 

72  00 

328  50 

"13,083*96' 

696  00 

1,177  20 

8  00 

3. 694  13 

2,056  00 

118  80 

7,522  20 

153  00 

112  80 

821  00 

Ran  Bernardino  -t 

• 

Siskiyoa: 

$651  90 

$1,500  00 

3.011  25 
1,250  00 

13,535  00 

3.642*45 

Tnolnnine 

COLORADO. 

Boulder  

Chaffee - 

10 
2 

81 
7 

2S 
1 
8 
1 

2] 

10 
9 
1 

18 
4 

9 
41 

7 

2 

1 
1 
2 
2 
1 
1 

12 
8 
2 
8 

200  00 

1.164  00 

360  00 

Clear  Creek 

••••••••••• 

654  18 

1,543  20 

6, 018  00 

57, 168  50 

4,969  50 

11, 123  00 

12,267  92 

750  00 

425  00 

iSO  00 

90,829  14 

2, 018  33 

801  25 

10,882  42 
504  00 

CuBter 

40800 

8,910  00 

Qilnin 

846  45 

Oniuiiflon  ...  ........................ 

Hinsdale 

117  00 

420  00 

356  55 

37  50 

14  00 

2,23100 

Hnt^rfano  . ...t, ............ -r^r »».- 

60  00 

30  00 
28,855  00 

2,82406* 

Lake 

190,568  76 

Oamv 

42  00 

Park 

1,000  00 

Bio  Grande - 

Han  .Tnan  . .  x .  .  . . . 

9,000 '66 

4,000  00 

• 

315  00 
431  75 

""i,293  68 
210  00 

688  50 

30,251  45 

510  00 

50  CO 

Sammit 

DAKOTA. 

Cnster 

TjAwrence 

150.762  00 

Pennlnirton 

GKOBGIA. 
Cherokee 

90  00 

• 

Cobb  

800  00 

Forsyth 

985  50 

50  00 

15  00 

fO  00 

8  50 

15  00 

22  50 

100  00 

8  00 

40  00 

18  00 

49171 

878  75 

82  00 

509  75 

108  00 
80  00 
83  80 

144  64 
39  62 

1,638  00 

1.528  00 

562  40 

896  40 

39*30 

15  75 
54  45 
60  00 
25  00 

4.149  50 
8,02100 
1,767  00 
8.721  00 

Hall  . 

400  00 

Xjinooln 

1 

692  70 
861  60 
382  85 

2,828  50 
6,050  00 

280  81 

40  00 

100  00 

4,612  50 
4,810  00 
1,250  00 
2,698  00 

MoDnfBe 

Meriwother.  ..r-. ............. ...... 

**] 

IDAHO. 

Altnraa  ............................. 

854  60 

675  60 

820  00 

1,006  76 

1.034  00 
50  00 

800  00 

BoIb6 

8.7S5  00 

Lemhi .- 

Owyhee 

^850  00 

21180 

■■'  i'in  M 
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Table  XLIH.— DEEP  MINES :  ITEMIZED  COST  OF  SUPPLIES— Continued. 


8t»to  or  territory  and  county. 


MADnC. 


Hancock.... 
Penobscot . . 
Washington 


MOMTAHA. 


BeAver  ^ead 

Deer  Lo<1(;e 

Jefferson 

Lewis  and  Clarke. 
Madison 


mVADA. 


Elko 

Esmeralda 

Enreka 

Humboldt 

Lander 

Lincoln 

^ye 

Storey  and  Lyon. 
White  Pine 


KKW  MEXICO. 


Grant.... 
Santa  F6. 


NORTH  CABOLINA. 


Bayidaon  — 

Gaston 

Guilford 

Itlecklenborg. 

Moore 

Nash 

Bo  wan 

Stanley , 


OBBOOH. 


Baker 

Grant 

Josephine 


UTAH. 


Bearer 

Jnab 

PiUte 

Salt  Lake   . . 

Summit 

Tooele 

UUh 

Wnantch 

Washington 


vntonriA. 


Buckingham . 
Ca]pei>er  — 
Fanqaier  — 

Louisa 

Stnfford 


WASHrooToir. 


Takima. 


Naof 
mines  re- 
ported. 

Cool. 

Charcoal. 

Wood. 

Timber. 

Iron. 

Steel. 

Candles. 

Bxplosirea. 

Sundries. 

1 

1300  00 
900  00 

, 

$1,800  00 

1, 012  50 

GOO  00 

2 

$420  00 

$382  60 

$127  50 

1 

8 
24 
4 
5 
5 

11 

10 

18 

2 

1 

1 

8 

82 

4 

10 

1 

4 
1 

1 
2 

1 
1 

1 
1 

6 
2 
1 

11 
7 
2 

41 
0 

12 
6 
7 
7 

1 
1 

I 

1 

14,750  00 

42,615  00 

936  00 

1,100  00 

$1,656  00 

23, 161  10 
478  00 
200  00 
545  50 

18. 219  72 

4.000  00 

13.345  19 

240  00 

2.454  30 

177  80 

263  00 

10  00 

1, 149  13 
868  20 

2,977  42 
133  00 

7,032  20 
112  95 
521  50 
183  80 

803  00 

$16,*  365' 50* 
806  50 
1.200  50 
457  00 

5,346  75 

io,  66276" 

311  50 

3, 082  45 

763  75 

13,741  50 
1,584  00 

15, 749  67 
1,200  00 
1. 128  00 
4, 060  00 
7,992  00 
208,127  60 

22, 335  50 

2,741  10 
50  00 

975  00 

487  60 

|...... .  ...... 

$648  00 

1.70100 

74, 203  50 

5.280  00 

27, 270  00 

437  60 

46,510  60 

974  10 
800  00 

2, 885  10 

65  00 

132  00 

1.440  00 

7,893  73 
306  00 
960  00 

4,320  00 

1.080  00 
123,  265  64 

2, 517  00 

1,187  80 
32  00 

672  00 

780  00 

1  45 

313  60 

48  00 

110.086  61 

24  00 

150  00 

0,564  00 
43, 200  00 

3,  025  00 

6,000  00 

500,000  00 

8,474  09 

1. 742  12 

2,500  00 

12. 840  00 

1, 100, 000  00 
37, 747  00 

U7  50 

52,435  14 
2,854  50 

53  95 
1  25 

630  00 
25  00 

22, 003  62 
1.044  50 

925  75 
35  00 

556  00 
240  00 

200  000  00 

18  75 

2.  540  68 

26  00 

1,500  40 
1. 125  00 

5,350  00 

826  00 

240  00 
#530  00 
^00  00 

2,709  00 
336  00 



77  00 
400 

126  00 
180  00 

1            551  26 
135  00 

•••••. ...i.. 

606*06 

1,330  66 

.200  00 

17  50 

90  00 

604  80 

140  00 

200  00 

240  00 

25,900  00 

4, 014  76 
540  00 

724  00 

160  00 

400 

880  00 

256  00 

15  00 

1,  010  20 

846  00 

52  50 

3,725  30 

1,885  00 

75  00 

55,406  78 

i,*26o  00 

" 

" 

•••* 

13, 214  00 



........•'. 



"2,' 692 '66 

5, 178  80 

253  30 

2,000  00 

2,000  00 

7,686  50 

242  25 

4,000  00 

42, 460  50 

1,000  00 

830  00 
.  1,602  23 

499  17 
1,500  00 

350  00 
1,566  86 

200  00 

2,803  64 

519  93 

150  CO 
156  26 

1,402  00 

3,144  00 

665  50 

121, 618  92 
23. 838  99 

14,582  22 
4.726  00 

150  00 
U2  85 

495  05 

466  60 

2, 497  71 

255*66" 

4,693  23 

t 

1^724  60 
10, 106  96 

700  00 

968  01 

178  80 

522  25 
......  .....i^. 

600 

70  00 

10  00 

88  00 

190  05 

2,000  00 
90  00 

* 

487  56 

"    'isooo 

30  00 

46  50 

60  00 

600  00 

■ 

1 

1 

600  00 

1 

1 

Table  XLIV.— DEEP  MINES:  ITEMIZED  COST  OF  SUPPLIES. 

RECAPITULATION  BY  STATES  AND  TERRITORIES. 


State  or  territory. 


Total  i 


Alabama 

Arizona 

California 

Colorado 

Dakota 

Georgia 

Idaho 

Maine 

Montuia 

KeradA 

KewMezioo... 
Korth  Carolina 
Oregon  ........ 

Utah 

YliXinia 

ITaahliigtiMi... 


No.  of 

mines  re* 

ported. 


2 
21 
63 
149 
67 
10 
28 

4 

40 
82 
11 
12 

9 
90 

6 

1 


Coal. 


$17,397  66 


CharooaL 


$13,400  63 


651  90 
4,620  00 


1,200  00 


24  00 


KK896  76 
800 


1,500  00 
4.993  23 


Wood 


Timber. 


$1, 752, 203  50  I    $850, 172  65 


2,76175 


648  00  I 
8,088  86 


240  00 
178  80 


49,401  00 

1,294,273  60 

117  60 

7,090  40 

26.900  00 

47.982  76 

607  60 


3,303  00  I 

184, 116  25  ! 

122,973  70 

746  75 

2,512  66 

18,288  50 


78  00 

4, 119  00 

80, 154  33 

131, 327  22 

31,449  95 

630  81 

12,870  50 

420  00 

24^384  60 

663,304  00 

1,742  12 

6,620  00 

4,664  76 

7,647  26 

180  OJ 


Iron. 


Steel. 


Candles. 


Explosives. 


$118,376  80  I  $71,718  45  !    $248,485  811    $502,792  98 


50  00 

10,087  95 

15,076JJ8 

4,835  04 

12,067  99 

23,809  69 

9,877  71 

107  50 

1,295  80 

382  50 

2,905  10 

62,917  39 

65  20 

763  60 

888  00 

8,788  42 

aooo 


200  00 
1,462  21 

127  .W 

7,850  45 

27, 878  52 

960  75 
1,192  00 
1,15100 

796  26 
68  80 


64  00 

140  00 

19.239  47 

44.365  60 

7,794  00 

668  86 

4.609  80 

12.260  50 
145. 689  12 
1, 219  80 
2,419  85 
1,908  70 
8.100  21 
88  00 


Sundries. 


$1, 087. 719  18 


1,300  00 

49,783  81 

68,695  27 

43.402  20 

194  50 

12,668  50 

8,502  50 

23,750  40 

275, 918  27 

2.791  10 

2,288  75 

6,185  30 

18.072  88 

260  06 


60  00 

39.408  00 

48.868  44 

212,658  83 

150,762  00 

700  00 

4.302  50 

1,665  00 

372,566  25 

26  00 

1,628  00 

281, 810  88 

8,890  00 

800  00 
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Theso  tables  show  the  total  expenilitiire  in  the  varioas  districts  for  differeut  classes  of  supplies.  Under  the 
head  of  ^'sundries"  is  iiicladed  a  large  number  of  articles,  such  as  lubricating  oil,  hardware,  ice,  water,  etc.  In  a 
considerable  number  of  cases  the  total  cost  of  supplies  only  was  reported,  and  has  been  entered  under  "  sundries **• 
At  a  great  number  of  mines,  however,  the  managers  were  unable  to  furnish  the  information  requested. 

Tabu?  XLV.— DEEP  MINES:  TOTAL  COST  OF  SUPPLIES.  BEING  A  SUMMARY  OF  TABLE  XLIV. 


State  or  territory  and  connty. 


ALABAMA. 


Clebnme  . 
TAlladegA. 


ABI2S0NA. 


MarioopA 
MoliaTo.. 
Pima  .... 
Pinal  .... 
Tiima 


CAUFOBinA. 


Amador 

£1  Dorado 

Inyo 

Lmhcd 

Maripofw 

Mono 

Nevada 

Placer  

Plumas 

San  Bernardino 

SUkiyoa 

Tuolumne 


COLORADO. 


Boulder 

Chaffee 
Clear  Creek. 

CUater 

Oilpin 

Gunnison . . . 

Hinsdale 

Huerfano . . . 

Lake 

Ouray , 

Park 

Rio  Grande 
Son  Juan  . . . 
Summit 


s 

& 

a 

s 

of  m 
rted. 

tof 
ee. 

'■»■ 

n 

!l 

1 

State  or  territory  and  county. 


a 

8 


Ik 


a, 

a 

p 


o 
H 


S 


& 

? 


J      State  or  territory  and  oonnty. 


DAKOTA. 


1 
I 


2i 

1  , 

8  ' 

1  I 


4 

2  ' 
6 

3  ' 
1 

18 

5  i 

1  I 

6  '■ 

2  ! 
3 
2 


10 
2 

31 
7 

25 
1 
8 
1 

21 

16 
9 
1 

18 
4 


•igjjiiwe'nc^:: 

^  ^     Pennington 


KEW  MEXICO. 


QBOROIA. 


8, 476  00 

l'.:0  00 

33, 476  00 

4,  489  00 

1,  759  00 


87. 059  50 

8, 686  70 
28, 825  56 
11,404  00 

4,555  60 

181, 063  43 

16,312  20 

1, 370  00 
34,201  94 

4. 455  00 
23,761  31 

4.775  00 


42. 151  40 

267  70 

66. 019  78 

28,323  60 

97,463  78 

1,860  50 

2,070  10 

890  00 

848.425  17 

6, 476  68 

9. 648  74' 

274  00 

29. 476  77 

10. 170  50 


Cherokee  . . . 

Cobb 

Forsyth 

Hall 

Lincoln 

McDuffle  ... 
Meriwether. 


IDAHO. 


Alturas . 
Bois6  . . 
Lemhi . . 
Ow3*hee. 


MAIVB. 


Hancock — 
Penobscot . . 
Washington 


MOMTAMA. 


Beaver  Head 

Deer  Lodge 

Jefferson 

Lewis  and  C-larke 
Madison 


KBVADA. 


Elko 

Esmeralda 

Eureka 

Humboldt 

Lander 

Lincoln 

Nye 

Storey  and  Lyon. 
White  Pine 


9 

41 

7 


2 
1 
1 
2 
2 
1 
1 


6  ' 
2  ! 
8 


1 

2 
1 


.8 
24 

4 
5 
5 


11 

10 

18 

2 

1 

1 

8 

32 

4 


14,379  00 

242. 128  45 

2,860  20 


273  30 
300  00 

1, 220  30 
655  75 

1,128  26 
661  24 
565  47 


15, 403  71 

18,  638  25 

H,  977  40 

15. 170  20 


2.100  00 

2,842  50 

690  00 


6, 305  00 
105. 170  80 
2, 322  75 
7,015  45 
1.950  05 


Grant 

Santa  F«. 


XORTH  CAROLIHA. 


Davidson 

Gaston    

Guilford 

Mecklenburg. 

Moore 

Nash 

Rowan 

Stanley 


ORBOOR. 


Bakc^ 

Grant 

Josephine . 


UTAH. 


Beaver 

Jnab 

PiUte 

Salt  Lake... 

Su!nmit 

Tooele  

Utah 

Wasatch  — 
Washington 


VIBQINIA. 


115.602  10  ;!  Buckingham. 

58,242  76  i^  Culpeper  .... 

180,690  82  II  Fauquier  .... 


2,418  00 

8,784  00 

58,545  00 

27, 912  00 

2. 205, 832  30 

77.581  92 


Louisa . 
Stafford. 


WA8BIM0T0N. 


Yakima. 


Table  XLVL— DEEP  MINES:  TOTAL  COST  OF  SUPPLIES. 
RECAPITULATION  BY  STATES  AND  TERRITORIES. 


State  or  territory. 


Total 


Number 
of  mines 
reported. 

589 


Total  cost  of 
supplies. 


Alabama 

Arisona 

California 

Colorado 

Dakota 

Georgia  .., 

Idaho 

Maine 

Montana 

Nevada 

New  Mexico . . . 
North  Carolina 

Oregon 

Utah 

Virginia . 

Washington  . . 


14, 681, 267  66 


2 

192  00 

21 

48,320  00 

53 

406,470  14 

149 

628. 017  52 

57 

248,867  65 

10 

4.d04  32 

28 

53,189  56 

4 

5,632  50 

46 

122,764  05 

82 

2, 735, 648  90 

11 

6,911  47 

12 

21,890  60 

9 

89,827  76 

99 

353,673  14 

5 

4,55^  06 

1 

500  00 

i 

Ob 
i 


10 

1 


u 

3 

o 
H 


6 
2 

1 


11 
7 
2 

41 
6 

12 
6 
7 
7 


1 
1 
1 
1 
1 


$8,783  22 
118  26 


10.599  40 
2.6.>7  50 

241  45 
4.806  85 

908  00 

600  00 
2,382  80 

200  00 


86,494  26 

3.187  00 

146  50 


55,465  78 
14, 414  00 

2.000  00 

1812. 887  92 

86.213  60 

17,912  57 

6. 22.'>  00 
16,879  50 
21.  VU  71 


700  00 
864  05 
2.000  00 
894  00 
600  00 


500  00 


Nearly  600  mines  reported  their  expenditure  for  supplies,  amounting  to  about  $4,700,000.    The  number  of  mines 

reporting  is  only  a  firaction  of  the  total  number  of  deep  precious-metal  mines  of  the  country,  but  it  must  be  remembered 

thrtt  the  table  includes  almost  all  the  great  consumers.    A  single  one  of  the  larger  mines  of  the  Gomstock  spends 

more  for  supplies  than  scores  of  small  mines  elsewhere.    It  is  probable,  therefore,  that  nearly  one-half  of  the  total  is 

iaoladediD  the  table,  and  that  the  whole  amount  expended  in  this  way  is  between  nine  and  ten  milli<ms  aonnall^* 


DEEP  MIXES. 


ITS 


There  is  no  relation  bettreen  coiuomptisD  of  sapplif  s  and  prodntrtiou.  TbenMuimntlivi^ly  iHMtr  luid  »hHlktvr  niiuc« 
of  Colorado  dot  prodace  mneh  more  than  the  older  and  dwper  uiiut<s  of  Nevada,  but  ibey  i-ou«uuie  tar  !«<$«,  It  is  to  bv 
reinarkedy  however,  that,  as  appears  from  Tabic  XLll,  the  prices  iu  Ni'vada  ure  much  higher  than  t  bttst>  of  <\4iunido. 

Table  XLTIL— DEEP  MIXES: 


U.tUTTl 


LabricaU^d 
QBUkailm... 


«ai,443 

31,914 


ST.sai 
n,4« 
11.  us  I 


T«BtE  XLVm.— DEEP  MINES:    COST   OF  MINE  AND  MILL  SUI'PLIES  CONSUMKU  ON  THK  UOM8T0CK    l>lIKlNtl  THK 
CALENDAR  YEAK  J^. 


aiie,wM  ; 

M.4OSO0    . 

»,M>200    ; 
2,22-.!  eo 


a  DoM  not  indndc  mMblaery,  Mo.,  snteilDalnto  ]>«niiaDent  coDntruoUoii. 
t  IielndiDg  ten.  ml*r,  chusul,  ooal-all,  ttODii  coal,  (onlii,  »Ir, 
a  IsdadlDg  vkter,  tool*,  IJgbt,  ohamlcal*,  etr. 

Virginia  City  is  not  »  distribating  poiut,  nnd  almost  all  Hupplieu  brought  there  are  cuiiHiiined  In  the  dlHtrlut, 
The  consumption  of  supplies  on  the  Gomstock  has  been  investigated  with  much  cure,  and  hmuiu  of  ttie  results  urn 
introduced  here  by  way  of  illustration.  On  the  Comstoek  vast  qoantltieH  of  i(M.<  are  cnusiinied,  bctitinsc,  iiwlnff  to 
the  high  temperature  of  the  mines,  the  men  mast  be  snitplied  freely  with  iee-wnter  for  HjioiiiiinK  lieiid  iintl  iiniiN,  its 
well  as  for  drinking,  but  in  most  other  respects  the  consumption  of  supplies  is  what  may  bu  (•xpcctt'd  in  other  very 
deep  mines. 

ACCIDENTS  IN  THL:  CENSUS  YEAR;  TUKIK  <,'Ai:SEH  AND  HKSri/rM. 

Tablk  XUX.-DEEF  MINKM:  FATAL  ACe.'IDENTS. 


~ 

h  ^^1 

Total   !'      =2              -it 

m   j        2s  '        n 

1 

1 

I 

ll 

11 

1 

11.  is 

1 

TbBCultod  State* 

' '    ■ 

* 

. 

^  . 

M 

u 

■ 
» 

.     a 

I 

;■  _ 

1 

1 

» 

„ 

» 

' 

• 

■ 

' 

1 

1 

1 

CUh 

t 

> 

' 

• 

> 

I 

V 

v- 

V--- 

\  ^ 

1      \ 
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Table  L.— DEEP  MINES:  ACCIDBIfTS  NOT  FATAL. 


Totd. 

c.«-. 

f 

i 

1 

1 

1 

1 

19 

? 

4 

1 

. 

TheUnlMdStktM 

» 
11 

I 
S 
8 

sa 

110 

w 

■-.*. 

sa 

a 

s 

B 

n 

11 

8 

IS 

IS 

i^ 

3 

I 



1 

3i 

Il 

1 

. 

1 

> 

■ 

» 

* 

> 

8 

1 

' 

I 

• 

< 

I    ^           18 

8 

1 

J 

» 

, 

1 

s 

s 

• 

S                I 

S 

as 

Vli«tal» 

■WywalDg 

1 

5 

1 

Table  LI.-DEEP  MINES:  TOTAL  ACCIDENTS. 


ToUl. 

c.u». 

1 

SUte  or  tdiTlUn?, 

• 

5 

1 

It 

1 

18 

24 

u 

11 

1 

i 

1 

13 

1 

Ths  United  Suitea 

418 

US 

" 

8 

8 

4 

IS 

^^ 

IDS 
2 

re 

4 
1 

1 

1 

Si 
48 

2 
28 

la 

1 

1 
1 

1 
1 

ZI 

8 

■ 

J 

2 

^^w 

It 

1 

8 
3 

> 

II     >.„. 

' 

IT 

8 

B 

• 

1 

I 

■s^f   p.,„„„„ 

» 

S 

Dul 

» 

' 

S8 

1 

> 

« 

' 

' 

1 ;■" 

» 

' 

' 

1 

• 
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Tabuc  Ln.— all  mines  (deep  AKD  PLACES):  ACCIDENTS. 


State  or  territory. 

Total. 

RX8ULT. 

FataL 

KotflitaL 

The  United  States 

472 

188 

1 

888 

1 
12 
97 

100    ! 
24 

2 

2 

5 

8 
79 
10 

9 
107 

1 

8 

' 

1 

7 
58 
87 
11 

9 

2 

6 

5 
51 

8 

7 
86 

1 

6 

r 

Aritona 

5 
39 
22 
13 

California 

Colorado 

Dakota 

Qeonria.. 

Idahn , ,.  . 

1 

Maine 

Montana 

3 

28 

2 

2 

21 

Kerada 

North  Carolina 

Oreson 

Utah 

Virginia 

Wyoming 

1 

Table  Lin.— DEEP  MINES:  ACCIDENTS. 


Canse. 


ToUl 

Carinu-,  fall  of  roof,  eto 

Premature  ezploBiona 

Falls  unconnected  with  hoisting  maohinflry 

Leading  (a) 

Falling  of  cages,  buckets,  etc 

Overwindinc  of  cases,  buckets,  eto 

Struck  by  foiling  timbers,  buckets,  eto 

Crushed  by  cages,  cars,  etc 

Falling  ftroni  caces,  buckets,  eto 

Caught  by  machinery 

Fire 

Carelessness  in  handling  tools 

From  unexploded  ohnrges 

Suffocation  not  caused  by  fire 

UnclnMifled , 


TotaL 


435 


135 
55 
58 
35 
24 

19 
16 
18 
12 
11 

9 
8 
6 

4 
35 


B18ULT. 


FataL 


123 


25 
16 
27 


11 

2 
4 

7 
7 


2 

4 
9 


NotfirtaL 


312 


110 


85 
18 

17 

12 

6 

5 

11 


8 

4 


a  Leading,  or  sickness  caused  by  the  inhalation  of  carbonate  dust  in  dry  lead  mines,  and  also  of  lead  ftunes  about  metallurgical  works,  is  much  more  frequait 
than  appears  ftom  this  exhibit.  The  small  number  of  cases  included  under  this  head  includes  merely  such  serious  injuries  as  occurred  in  mines  reported  by  special 
aehednle. 

Table  LIV.— DEEP  MINES :  PERCENTAGE  OF  DIFFERENT  CLASSES  OF  ACCIDENTS. 


Total 

Caving,  fall  of  roof,  etc 

Premature  explosions 

Falls  unconnected  with  hoisting  machinery 

Leading  .  

Falling  of  cages,  buckets,  etc 

Overwinding  of  cages,  buckets,  eto 

Struck  by  falling  timbers,  buckets,  eto  .... 

Crushed  by  cages,  cars,  etc 

Falling  from  cages,  buckets,  eto 

Caught  by  macmnery •• 

Fire 

Carelessness  in  handling  tools 

From  unexploded  charges 

Suffocation  not  caused  Dy  flre 

XTnclasiifled 


rXBCKXTAOX  FROM  BACH  CAUBB  IX— 


Total 
accidents. 


100.00 


31.08 

12.64 

12.18 

8.05 

Sl51 

4.37 
3.88 
2.90 
2.76 
2.68 

2.07 
L84 
L88 
a92 

ao5 


Fatal 
acoidents. 


100.00 


20.33 
13.01 
2L95 


&94 

L62 
3.25 
5.60 
5.60 


7.32 


1.63 
8.25 

7.82 


Accidents 
notfktsL 


loaoo 


35.26 
12.50 

a33 
11.22 

4.17 

5.45 
3.85 
L92 
L60 
3.58 


2.56 
L2S 


a8i 
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Table  LV.— DEEP  BflNEB:  PERCENTAGE  OF  FATALITY  IN  EACH  CLASS  OF  ACCIDENTS. 


Ca«M. 


PRRCBHTAOB. 


Fatal 
aooidento. 


ToUl 


Caying,  fUlof  roof,  etc 

Prematuro  ezploeiont 

Falls  nncoimected  with  hoisting  maohinery. 

Laadixifc ; 

Falling  of  caKes,  backets,  eto 


Overwind  ing  of  cages,  buckets,  eto 

Struck  by  fuling  timbers,  buckets,  eto 

Crushed  by  cages,  cars,  etc , 

Falling  fVom  cages,  buckets,  etc 

Caugln  by  maohinery 


Firo 

Carelessness  in  handling  tools 

From  unezploded  charges 

Suffocation  not  caused  by  Are . 
Undassifled 


2&28 


18.52 
29.09 
60.94 


45.88 

10.68 
26.00 
63.86 
68.88 


88.88 

loaoo 

26.71 


Aooidenta 
notfstaL 


71.72 


8L48 
70.91 
49.00 
100.00 
64.17 

89.47 
76.00 
48.16 
4L67 

loaoo 


100.00 
60187 


74.29 


TabubLVL-DEEP  MINES:  PROPORTION  OF  ACCIDENTS  TO  NUMBER  OF  BilNES  REPORTED,  ACCORDING  TO  CAUSE. 


TOTAL  ACOIDBNTB. 


Batio  to  total 

number  of 
minee  reported. 


Total 


Caylng,  fiUl  of  roof,  etc 

Premature  explosions  

Falls  unconnected  with  hoisting  maohinery. 

Leading 

Falling  of  cages,  buckets,  ete 


O^rerwinding  of  cages,  buckets,  eto 

Struck  by  ndling  umDers,  buckets,  etc. 

CniAht^  by  oagee,  cars,  etc 

Falling  mm  cages,  buckets,  etc 

Caught  by  machinery 


Fire 

Careleesness  in  handling  toolti 

From  unexpluded  charges 

Suflbcation  not  canted  by  fire. 
ITnclaselfled 


1:     1.84 


6.93 
14.56 
16.00 
22.80 
8:1.33 

48.10 
60.00 
61.54 
8&67 
72.73 

88.89 

loaoo 

1S3L83 

2oaoo 

22.h8 


Ratio  to  num* 
ber  of  mines 
returning  defi- 
nite answers. 


1:     L74 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


6l01 
13.76 
14.28 
21.08 
31.54 

89i84 
47.31 
5S.2S 
63.08 
6a22 

84.11 

04.03 

120l17 

189L25 

21.63 


FATAL  ACCIDKHTS. 


I 


BatIo  to  num. 
ber  of  mines 


Batio  to  total 
miS^«,L5LL!"^™*»««l*»« 


1:     6.50 


I 
1 
1 
0 
1 

1 
1 
1 
1 


1 
0 
1 
1 
1 


32.00 

6a  00 

29.63 

8oaoo 

72.73 
400.00 

2uaoo 

114.28 
114.28 


0:800.00 


8&89 
800.00 
400.00 
200.00 

88.89 


1 :     6. 16 


1 
1 
1 
0 
1 

1 
1 
1 
1 
0 

I 
0 
1 
1 
1 


30.88 
47.31 
28.04 
757.00 
68.82 

378.50 
189.25 
106.14 
106.14 
757.00 

84.11 
757.00 
378.50 
189L25 

84.11 


AOOIDBHTB  NOT  FATAL. 


Ratio  to  total     ?^>**  ?"™- 

numbSr^    iS™te^^ 
mines  reported.!  i*.^™*"*  ^^^ 
uuMM%fm « «t»w»  *ftf^   jj  j^  answers. 


1:     2.66 


1 
1 
1 

1 
1 

1 
1 
1 
1 
1 

0 
I 
1 
0 

1 


7.27 
2a  51 
8a  77 
22.80 
6L54 

47.06 

6a  67 

183.33 

loaoo 

72.73 
800.00 

loaoo 

200.00 

8oaoo 

8a  77 


1  :     2.43 


1  : 
1 : 
1: 
1  : 
1: 

1  : 

1: 

1 

1 

1 

0 
1 
1 
0 
1 


a88 
29.41 
2a  11 
21.63 
68.22 

44.53 

63.08 

12a  17 

151.40 

68L82 

757.  OU 

94.63 

18a  25 

757.00 

2a  11 


Taiilk    LVII.— DEEP     MINES:     PROPORTION   OF    ACCIDENTS    TO     NUMBER    OF    MINES    REPORTED,   ACCORDING 

LOCALITY. 


TO 


Slate  or  territorv. 


TOrAL  ACCiDcns. 


Ratio  to  total     B*tiotonum. 
AswMv  »v  «v^      ^p  ^jp  mines 

«*i!I?i!lJLi    returning  deft 
minee  reported,    ^ite  answers. 


The  Ignited  States 


Alabaana 

Arlawna 

CaUftkrata 

iV)ora«lo 

Dakota 

ii^-^M^i* 

ldah^»  

M*UM»         

Mimtaaa     ...     . 

Nov  Alia 

Nvw  lliuttp«hir«> 

yi*w  ^e\H^0 

Xmi  to  v'li«>liu  I  . 
i>re|^i 


rtah 

VtTirfala.,,. 
WaahiagtiMi 


1:   1.84 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
U 
0 

1 

1 
1 


2.00 

a45 

1.30 
3.33 
2.52 
3k  00 
33c  00 
1.00 

a85 
3L00 
14.00 
L20 
2.25 

a84 


1:  s;.oo 


1:    L74 


C 
1 


1.00 
2.17 


2.00 
3k  27 
1.19 
2.18 
2.53 
4.50 
1:35k  00 
1  :  L40 
a  75 
a85 
2.00 
12.00 
1.20 
2.25 
a8S 
SkWO 
LOO 

acr 


FATAL  ACCIDKXTB. 


Ratio  to  toul     ^^IfVi^lZ' 


1:  aso 

0:  2.00 
1:12.00 
1:  3.00 
1:12.00 
1:  4.83 
0:  laoo 
0:3Sk00 
0:  8k00 
1:23.67 
1:  2.39 
0:  3L00 
0:  14.M 

1 :  aoo 
0:  aoo 

1:  4.29 
•  :  SkOO 
0:  1.V0 
l:llLW 


1  :    ai5 


0:  2.00 
1:1L60 
1:  2.73 
1  :  11.24 
1:   4.83 

0:  aoo 

0:35k  00 
0  :  7.00 
1:23L33 
1:  2.39 
0:  2:00 
0:12.00 

1 :  aoo 
0:  aoo 

1:  4.19 
0:  \00 
0:  LOO 
I: 


ACCIDKSrrB  KOT  FATAL. 


Ratio  to  total     ^^J^S^ 

number  of         T**^**?"^*! 

minosttported.  'St^il^" 


1:   2.56 


2.00 

laoo 

2.31 
2.89 
5k  27 
5.00 
1  :3Sk00 
1:  LW 
:14.20 
:    L31 

aoo 

14.00 
L30 
1:  2.23 
1:    LOS 

1 :  aoo 

U:    LOO 
1:   2.60 


1 
1 
1 
1 
1 
1 


1 
1 
0 
0 

1 


1:   2.43 

1:  2.00 
1:  a67 
1:  2.10 
1:  2.71 
I:  5k27 
1:  4.50 
1:35k  00 
1:  L40 
1:14.00 
1:    LSI 

0:  roo 

0:12.C« 
1:  L50 
1  :  S.:SS 
1:  Lot 
1:  &.•• 
•  :  Lit 
1:  C» 
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Table  LVIII.— DEKP  MINES:   ACCIDENTS— RATIO  OF  MEN  KILLED  OR  INJURED  TO  NUMBER  EMPLOYED,  ACCORDING 

TO  CAUSE. 


CatiBe. 


Total. 


Caviug,  fall  of  ro<>f,  etc 

Prematuio  cxpIoi-ioDs 

Falls  nnconnectod  with  hoistin;;  machinery. 

I.«adiD!; 

Falliii<;  of  cage«,  bnckctft,  etc 


OverwindlDtj  of  caries,  bnckets,  etc 

Struck  by  falling  tinibeifi,  buckets,  tie. 

Crushed  by  ca«roa,  rai  s,  etc 

Falliu;{  IVum  ca;;c^,  buckets,  etc 

Canjibt  by  machinory 


Fire    

CarelosHues.H  iu  buLdlinf;  tools 

From  unoxplo<]e<l  ebnrpcs 

Suffocatiou  not  caused  by  tiro 
UnclasKifltMl .' 


BAT10  OF  UEX  KILLED  OR  IXJUIIED  TO  KUMBKR 
EMTLOYKD. 


Total 
accidents. 


44.02 


1 
1 
1 
1 
1 


141.83 
348.13 
301. 26 
547.06 
797. 79 


1 
1 
1 
1 
1 


2,127.44 
2, 193.  37 
3. 191. 17 
4, 766. 75 
547.06 


Fatal 
accidents. 


1  :       1:5,  07 

1  :  765. 88 
1:1,  ino.  GO 
1  :  700. 15 
0:  19.147.00 
1  :    1,710.03 


1  :  1,007.74 

1 

9.  573.  .lO 

1, 126. 30 

1  : 1, 106. 60 

1 

4, 7M3.  75 

1,595.58 

1  : 1, 472. 84 

1 

2.  733.  28 

3.191.17 

1  :  1. 595. 58 

1 

2,  7:U\  28 

3, 829. 40 

1  :  1,740.63 

0 

19, 147.  00 

1, 740. 63 

1 

0 

1 

1 
1 


2, 127.  44 
10,147,00 
9.  57:^.  50 
4, 786. 75 
2, 127. 44 


Accidents 
nq^  fatal. 


1  : 

1  : 
1  : 
1 : 

1  : 
1  : 


CI.  37 

174.06 
400.95 
736.42 
547.  C6 
1,472.84 


0 
1 
1 
0 
1 


19, 147. 00 
2,393.37 
4, 786. 75 

19. 147. 00 
730.42 


Table  LLK.— DEEP  MINES:  ACCIDENTS— RATIO  OF   MEN   KILLED  OK  INJURED  TO  NUMBER   EMPLOYED,  ACCORDING 

TO  LOCALITY. 


StAiOor  teixitory. 

BATIO  OF  MEN 

1 

KILLED  OB  I.NJURBD  TO  NUMBEE 
KMP!X»YED. 

Total 
accidents. 

Fatal 
accidents. 

1  :  155.67 

0:    17.00 
1  :  170.  00 
1  :  105. 30 
1  :  291. 43 
1  :    80.  00 
0  :  14'.  00 
0  :  431. 00 

0  :  131.00 

1  :  388. 00 
1  :  126.  79 
0  :    26. 00 

0  :  215. 00 

1  :  204. 50 
U  :  110.00 
1  :    72.  86 

0  :  105. 00 
0:     7.00 

1  :    89.00 

Accidents 
not  fatal. 

The  United  StAtes. 

1:   44.02 

'         1  :    61. 87 

Alabama 

ArizonA  -  -      .,.,  X »--,,, ,  

1:   17.00 
1  :    77. 55 
1  :   45. 78 
1  :.  56. 67 
1:   4L74 
1:    72.60 
1  :  431. 00    ' 
1:    26.20 
1:145.50 
1:    44.94 
0:   26.00 
0 :  215. 00 
1  :    5-2. 1'O 
1:   29.00 
1:    14.30 
1:105.00 
0:     7.00 
1  :    14. 83 

1:  17.00 
1  r  142. 17 
1  :  81.00 
1  :  70. 34 
1  :    87. 27 

California 

Colorado 

Dakota 

Geomia 

1  :    72. 50 

Idaho 

1  :  431. 00 

Maine .' 

I  :    26. 20 

Montana  

1  :  232. 80 

Nevada  

1  :    60.61 

New  Unmushire 

0  :    26. 00 

New  Mexico 

North  Cat*uliDa 

0:215.00 
1  :    66. 13 

Oregon 

1  :    29.  00 

Utah 

1  :    17. 79 

Viroinia 

1  :  105. 00 

Washlnstou 

Wyoming .^ 

0:  7.00 
1  :    17.  eo 

These  tables  are  based  upou  the  entire  Dumber  of  miners  reported,  iy,147,  employed  in  693  mines.  Calculated 
per  thousand  men,  the  entire  number  of  accidents  during  the  census  year  for  these  mines  was  22^^,  of  wliich 
6^^  were  fatal,  and  16^  caused  only  temporary  disability.  This  proportion  would  have  been  very  much  reduced 
had  the  investigation  included  all  the  small  mines,  for,  as  will  appear  by  inspecting  the  table  of  causes,  a  very 
large  proportion  of  the  accidents  is  connected  with  hoisting  machinery.  T^ing  this  fact  into  consideration,  the 
number  of  accidents  compares  favorably  with  that  which  occurs  in  European  countries,  where  the  mines  are  subjected 
to  frequent  and  rigid  inspection  by  government  officers  for  the  express  purpose  of  insuring  safety  to  the  miners. 
In  1875,  2x^1^  per  1,000  employed  iu  the  French  mines  were  reported  as  killed  and  17-^  per  1,000  as  wounded. 

The  most  fruitful  causes  of  accidents  are  the  caving  or  falling  of  roofs  and  falls  connected  with  hoisting 
machinery.  "Leading"  is  a  source  of  accidents  not  met  with  in  most  mining  countries.  It  occurs  in  lead  mines 
which  are  so  dry  that  the  ore  fills  the  air  as  dust.  This  is  the  case  only  above  the  water-level,  which,  however,  in 
many  mines  of  the  Oreat  Basin,  is  several  hundred  feet  below  the  surface.  On  the  Gomstock  about  12  per  cent,  of 
the  accidents  are  due  to  heat. 
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Chapter-  IV.— PLACER  MINES. 

TOPOGRAPHICAL. 

Position  eelative  to  sources  of  water  supply. — ^This  is  a  decisive  question  with  regard  to  mines 
worked  by  the  hydraulic  method,  for  which  an  abundant  water  supply  is  as  essential  to  successful  results  as  i^  the 
possession  of  an  auriferous  gravel  deposit.  Drift  mines  require  much  less  water,  but  it  is  none  the  less  a  necessity. 
As  it  frequently  happens  that  erosion  has  left  the  gravel  beds  at  elevations  far  above  the  existing  drainage  system 
in  their  immediate  vicinity,  and  sometimes  in  isolated  positions,  as  at  Cherokee  and  many  other  places  in  California, 
the  introduction  of  artificial  water  channels  becomes  a  problem  of  great  difficulty,  to  meet  which  capital  and 
engineering  skill  are  taxed  to  their  fullest  extent.  The  section  on  mining  ditches  contains  illustrations  of  the 
nature  of  the  work  already  accom])lished  in  tbis  direction. 

Position  relative  to  lines  of  communication. — ^Tbe  more  important  placers  are  in  portions  of  the 
country  which,  as  a  rule,  are  more  accessible  and  thickly  settled  than  the  quartz-mining  districts,  and  are  often 
found  in  immediate  proximity  to  fertile  agricultural  land,  to  which  population  was  originally  attracted  by  the 
existence  of  mines.  Hence,  the  prices  of  food  and  other  necessaries  of  life  are  comparatively  low.  Placer  mines, 
too,  do  not  require  nearly  so  large  an  amount  of  material  as  do  quartz  mines  and  mills.  Beyond  the  light  iron 
pipes,  hose,  tools,  quicksilver,  and  occasionally  )>owder  for  bank-blasting,  (he  amount  of  supplies  to  be  brought  as 
freight  is  usually  very  small,  except  in  cases  where  mines  are  opened  by  extensive  tunnel  enteri)rises.  The  question 
of  freight  charges  is  therefore  one  of  minor  importance,  excei)t  in  certain  remote  districts  in  Idaho,  Montana,  and 
Dakota,  or  the  Skagit  country  in  Washington. 

Altitude  i:eferred  to  sea-level. — The  secondary  nature  of  gravel  deposits  in  itself  implies  a  lower 
average  altitude  than  that  of  quartz  veins,  from  which  they  are  derived,  though  exceptions  are  met  with  in  the  case 
of  veins  unrelated  to  the  drift  matter  or  whose  croppings  have  been  largely  cut  down  by  erosion,  possibly  also 
where  the  conditions  have  been  reversed  by  earth  movements.  The  placer  mines  reported  upon  are  at  an  average 
elevation  of  over  3,400  feet  above  sea-level,  and  thoso  of  California  alone  are  at  an  elevation  of  about  2,000  feet. 
The  large  number  of  shallow  alluvial  placers  on  the  foot-hills  and  on  the  edges  of  the  Sacramento  and  San  Joaquin 
valleys,  not  on  the  lines  of  ancient  river  channels  but  re-deposits  from  the  latter,  are  at  less  altitudes  than  the  average 
stated,  while  the  beach  saudt^,  which  are  not  included  in  this  computation,  form  the  lowest  group.  The  great  drifts 
of  the  ancient  rivers  are  in  i)laces  from  1 ,500  to  2,000  feet  above  the  present  drainage  system.  The  order  of  succession 
of  the  deposits  in  point  of  time  as  well  as  of  altitude  is :  first,  the  original  quartz  veins ;  second,  the  drift  accumulated 
in  the  ancient  river  channels ;  third,  the  shallow  alluvial  placers,  a  re  deposit  or  second  concentration  from  theearlier 
drifts.  Above  the  zone  of  the  ancient  rivers,  in  places,  are  found  deposits  of  wash  from  the  quartz  croppings  of 
i*ecent  origin ;  and,  on  the  other  hand,  below  the  old  river  beds  occasional  accumulations  of  gravel  are  found,  which 
are  not  re-deposits  from  the  latter,  but  are  formed  by  the  disintegration  of  veins  which  reach  the  surface  at  a  less 
elevation  than  that  of  the  ancient  channels. 

Placers  are  sometimes  by  erosion  left  at  the  summits  of  hills  or  mountains,  but  this  is  the  excteption,  not  the 
rule,  though  some  very  important  deposits  occur  on  the  crests  of  the  foot-hills. 

Alma  township,  in  Park  county,  Colorado,  contains  the  highest  placer  reported.  Its  elevaiion  is  stated  at 
10,000  feet. 

Tables  are  annexed  showing  the  results,  in  reference  to  altitude,  reached  from  an  examination  of  174  working 
placer  mines. 
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I   Ko.  of  I 


CAUfOKXIA. 

CbenkMnat 

Uae>tla,OTl>OBToi>ii 

UmTl*B>Tliie 


DDtchFbt 

OoU  Bun 

iDnHin 

UieblguNoA... 


I  E1kCr«ek.c 


|!    BuvibQeuicc 

BUDock  ... 

'    |>    Derm  LoDui  CO. 


3,900 

2.BU    I, 


UONTANA. 


a.'ci^UDtiui.'i 


HiGalch 

NORTH  CABOLU^A. 


Ciiironi 


Alma  (owpihlp   . 
ItpanldiDg  


Contcdentc 

Jenny  and  Slnwbeiry . . . 


Fiftivoi: 

□All.  10. 


r.  Ninth  ■DilTvi 


Li'HrKm  CO. 

Tweira 

I  wclfth  aad  I 

Tblrlcanlli... 

riKJJI  CO. 

Tvmtbudfli 


PoclbODtM 

Kj-B  ViUey  ... 

WilKnCrrok... 


CBOunCltv  . 
F.lkCrHk    . 

Uu}  avilte". 
RockCresk 
Tnll  Creek . 


App!«ml« 


S^w'it  Villi 
Storilng... 


;.;j.    ,  UBLun  i.re«i«.. 

*■*"•  i!     u!Jphy .:::;.' 

!  SllnrCreeli.. 


SOCTH  CABOLIKA. 


WASHINaiOlf. 


..i,J 


S,«25 

ilsoo 
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Tablk  lxi.— position  of  placer  mines  in  zones  of  altitude. 
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Table  LXII.— BAKGE  AND  MEAN  OF  ALTITUDES  OP  FLACEtt  MINES  RKPOKTED  ON. 


State  ot  tCTrilorj. 


The  Uoitcil  Slatca 


!   CaUfoniU... 

'   Daltuta 

Idiho 


MnDlKDB 

Xortb  Carolina  ,. 

KautbCarDllna... 

UtaL 

^■■hlnglon 


oweiL 

tnttrmedl- 

Hun. 

FtH. 

Fttt. 

r«t 

185 

t.m 

8,447 

'." 

2.809 

4.000 
2,812 

T.SOO 

MM 

»,0T5 

*.m 

ftoro 
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GEOLOGICAL. 

FoEM  OP  THE  8UBFACB  OP  GRAVEL  DEPOSITS. — Tilt)  topograpliiwil  features  of  the  aurircrOHs  alluvioiis  Vary 
widely  with  tbe  nature  and  origin  of  tlie  deposits  and  accor<liiig  to  theological  ci'ents  succeeding  the  period  of 
deposition.  Deep  placers  are  otten  left  by  erosiou  at  tlic  crests  of  bills  in  foniiB  which  from  a  distance  give  no 
indication  of  their  existence,  and  may  be  eiit  through  transversely  by  modern  streiims  in  sticb  a  manner  that  tbe 
original  channel  is  only  traceable  by  detached  patches,  which  aieuot  always  clearly  related.  If  covered  by  volcanic 
flows,  and  then  subjected  to  erosion  ou  a  large  scale,  the  deitosit  may  assume  the  form  of  a  table-mountain.  Man; 
blind  leads,  workable  by  drifting,  doubtlesn  exist  which  have  not  yet  been  iliscovered,  owing  to  the  completeness 
with  which  they  have  been  covered  over. 

The  shallow  placers  of  WiiHb  fn>in  neiifliboring  quartz  croppiiigs  or  funned  from  ancient  channel  deposits  by  more 
recent  agencies  are  usually  deposited  in  the  gulches  and  creek'bcds  as  bars  or  irregularly  rounded  accumulaiioDs, 
or  are  spread  thinly  over  the  surface  as  a  light  wash  on  smooth  sloiies.  A  shallow,  quite  uniform  loam  is  commonly 
found  on  the  surface,  aupimrting  in  places  a  vegetatiou  which  masks  the  character  of  the  underlying  deposit. 

Prospectors  are  guided  in  their  search  by  the  indications  found  in  creek  beds,  and  iu  localities  where  the 
development  of  the  mines  has  progressed  to  some  extent  they  are  enabled  to  locate  the  position  of  hidden  deposits 
by  their  relationship  to  known  channels. 

DiMSNSioKS  OP  THE  0HANNEL8. — The  aucient  cbauDels  are  remarkable  not  only  for  the  enormous  cairyiog 
force  shown  by  the  Sequent  huge  accumnlationa  of  bowlders,  but  also  for  Uieir  extent.     In  Oaliforoia  these  cbnntiels 
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represent  rivers,  aud  not  glacial  courses — a  point  which  is  qaite  satisfactorily  established — and  indicate  an  extinct 
flnviai  system  mach  greater  than  that  now  existing,  aud  consequently  a  greater  rainfall  than  the  present.  In 
Arizona  and  New  Mexico  gravel  deposits  of  considerable  size  arc  found  in  regions  where  the  water  supply  is  now 
entirely  insufficient  for  successful  working.  The  course  of  the  channels,  too,  is  often  at  variance  with  that  of 
existing  streams,  though  the  drainage  system  as  a  whole  retains  the  same  general  character. 

The  deposit  on  whicli  the  Spring  Valley  mine,  at  Cherokee,  California,  is  located  is  9  miles  long  and  from 
1  to  2  miles  wide.  On  the  Spring  Valley  ground  the  gravel  reaches  400  feet  in  depth  aud  averages  200  feet. 
The  Bonanza  mine,  at  Mokeluinne  Hill,  is  on  a  channel  500  feet  wide,  traceable  for  10  miles.  The  Wingate  and 
Bunker  Hill  mines,  in  Del  Norte  county,  are  on  a  deposit  from  one-half  to  three-quarters  of  a  miie  in  width,  which 
is  claimed  to  be  traceable  for  150  miles.  The  "  blue  lead"  at  the  Gold  Kuu  mine,  Placer  county,  is  from  200  to  1,000 
feet  wide  and  in  places  450  feet  deep,  and  averages  350  feet  deep ;  at  the  Polar  Star  the  pay  channel,  300  feet  wide,  is 
nearly  as  deep,  while  the  Paragon  mine  has  a  deposit  800  feet  wide,  averaging  400  feet  in  depth,  and  in  places  is  600 
feet  deep.  The  channel  at  the  Orion  mine,  in  the  same  county,  is  said  to  be  2,000  feet  wide,  with  a  maximum  depth 
of  180  feet,  averaging  100  feet.  In  Plumas  county  the  lead  worked  by  the  Plumas  Mining  and  Water  Company,  half 
a  mile  wide,  is  70  feet  deep  on  an  average  aud  120  feet  in  spots.  In  Stanislaus  county  the  La  Grange  mine  is  on  a 
deposit  traceable  for  a  mile  in  width  and  having  a  maximum  depth  at  that  mine  of  300  feet.  A  lead  running  through 
Yuba  county,  traced  from  San  Juan  to  Laporte,  is  27  miles  long,  and  at  the  Weed's  Point  mine.  Galena  Hill,  is  600 
feet  wide,  with  an  average  depth  of  75  feet.  At  Columbia  Hill,  Nevada  county,  the  dejwsit  has  been  estimated  at 
between  600  and  620  feet  in  depth.  Other  places  in  California  show  examples  of  similarly  vast  alluvions,  those 
known  as  **deep  placers"  ranging  between  100  and  600  feet,  with  possibly  still  greater  depths,  though  it  cannot  be 
stated  that  a  greater  depth  than  200  feet  is  a  frequent  occurrence. 

Bois6  basin,  in  Idaho,  furnishes  another  example  of  great  magnitude.  Here  a  deposit  3  miles  wide  and  4  miles 
long  is  worked.  It  is  traceable  in  patches  for  a  full  length  of  14  miles,  and  is  certainly  not  less  than  30  square 
miles  in  area.  The  depth  ranges  from  a  few  inches  only  to  possibly  250  feet,  and,  however  formed,  the  deposit  is 
immeasurably  disproportionate  to  any  existing  motive  force.  In  this  territory  and  in  Montana  and  Dakota  many 
placers  occur  in  places  apparently  unrelated  to  the  present  drainage  system  of  an  extent  altogether  out  of  proportion 
to  the  transporting  power  of  the  present  streams. 

Kind  and  obdeb  of  deposits  begognized  in  gbayel. — The  most  common  occuirence  in  deep  placers  is: 
At  the  surface  (or  immediately  underlying  a  loam  stratum  or  a  volcanic  capping)  a  fine  wash,  containing  few  bowlders, 
or  even  pebbles.  This  may  be  quite  uniform  throughout,  or  may  consist  of  many  strata  of  varying  coarseness 
and  alternations  of  sand,  fine  gravel,  and  clay  seams.  The  lower  portion,  on  the  other  hand,  contains  bowlders, 
of  which  the  largest  are  commonly  near  and  on  bed-rock.  This  sizing  of  material,  observable  in  beds  which  are 
considered  unquestionably  of  fluvial  origin,  is  the  natural  result  of  the  change  of  grade  of  the  channel  as  the  latter 
gradually  becomes  filled.  Each  successive  layer  formed  was  equivalent  to  a  lessening  of  the  grade  and  a  diminished 
carrying  power,  and  consequently  involved  a  further  deposition  of  lighter  particles.  In  addition  to  this  cause, 
variations  in  the  amount  of  water  flowing  at  different  times  of  the  year  leave  their  traces,  freshets  depositing  a 
coarser  detritus  than  the  sluggish  flow  during  the  dry  season.  A  similar  lamination,  corresponding  to  the  seasons, 
is  shown  in  some  tailings  deposits,  where,  the  cause  and  effect  being  recent,  the  connection  is  readily  traced. 

The  typical  formation  indicated  is  susceptible  of  many  variations  without  departure  from  its  leading  features, 
but  sometimes  the  divergence  is  so  wide  as  to  indicate  the  action  of  exceptional  causes.  Particularly  is  this  the 
ease  where,  in  gravel  beds  apparently  belonging  to  the  same  system,  the  higher  contain  heavy  bowlders,  while  the 
lower  are  made  up  of  strata  of  fine  material,  indicating  a  very  slow  current,  or  even  perhaps  a  lacustrine  deposit. 
Here  the  most  natural  supposition  is  that  the  bowlders  were  brought  down  by  exceptional  freshets. 

As  a  rule,  the  shallow  alluvial  placers  and  river  beds  do  not  show  the  same  regularity  as  the  deep  leads,  and 
often  no  stratification  is  perceptible. 

Lava-oap. — ^Very  many  of  the  deep  placers  of  California  are  overlaid  wholly  or  in  part  by  a  capping  of  volcanic 
rock.  This  is  usually  a  basalt,  and  all  such  cappings  are  locally  known  as  '^  basalt".  The  lithological  character 
of  the  rock  has  not  been  minutely  studied  as  yet,  but  the  occurrence  of  augite-andesito  is  suspected.  The  flow 
varies  in  depth  froVn  a  few  feet  to  a  thickness  of  several  hundred  feet,  extending  over  large  aieas,  and  sometimes 
for  considerable  distances  is  quite  uniform  in  thickness. 

A  number  of  placer  mines  are  so  situated  that,  a  portion  being  overlaid  by  lava  while  another  part  of  the 
gmvel  is  exposed,  they  are  worked  both  by  the  hydraulic  method  and  by  drifting.  If  the  whole  ground  is  heavily 
capped,  there  is,  of  course,  no  alternative,  and  drifiing  is  resorted  to  if  the  gravel  is  sufiiciently  rich. 

OcouBBENOE  OF  WATEB  AND  QUICKSAND. — At  the  lowest  depths  of  the  old  channels  seepage  water  sometimes 
accumulates,  and  precaution  is  necessary  when  the  deposit  is  tapped  from  beneath  by  an  upraise  from  a  tunnel. 
The  accumulation  of  water  sometimes  gives  rise  to  quicksands,  which  are  extremely  troublesome. 

Bed-book. — In  California  this  is  commonly  slate,  shale,  or  schist,  but  sometimes  it  is  granite  or  sandstone,  and 
more  i-arely  limestone.  The  slates,  etc.,  are  of  various  colors  (brown,  blue,  green,  or  black),  and  are  usually  soft 
(talcose  or  chloritic),  but  a  fine-grained  siliceous  blue  or  black  t^late  also  occurs,  which  is  rather  hard.  The  granite 
is  soft  and  decomposed,  and  slacks  rapidly  on  exposure.    In  Oregon,  Colorado,  and  Montana  similar  rQck&  qk^>qs.« 
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In  Itlalio  the  common  bed-rock  is  a  liigbly  ilecomposetl  grauite,  which  is  firm  when  first  nncover*d,  t 
tlisiutegrates  on  ox|>o8iire  to  tlie  air.  In  Dakota  slate  prevails,  as  also  granite  and  sandstone.  In  the  oouthem 
gold  belt  of  Georgia,  Xorth  Carolina,  and  Sontb  Carolina  the  bed-rock  is  usually  a  soft,  decomposed  mtca-sehisi, 
which  is  hiphly  siliceous,  and  often  contains  stringers  of  quartz,  though  a  hard  slate  is  also  met  with.  In  this 
portion  of  the  conutry  the  "bed-rock"'  itself  is  mined.  The  disintegration  of  the  snrfaee  by  decomposition  nud 
weathering  gives  rise  to  a  loose  material  which  may  be  "hyd  ran  licked",  but  wbicb  is  not  nsnally  of  the  sanio 
character  as  the  western  gravel  deposits,  the  latter  often  occurring  at  considerable  distance  from  their  origin. 

The  form  of  the  surface  of  the  bed-rock  is  a  matter  of  considerable  importance  in  working.  A  rongh,  uneven 
bed  increases  the  labor  of  cleaning  np,  and  if  very  irregular  may  suddenly  leave  the  sluices  "out  of  grade"  at 
}>oints  where  the  pay  is  richest.  In  drift  miues  oiierations  are  facilitated  by  a  regularity  in  the  formation,  while 
the  drainage  and  extraction  of  ore  are  obstructed  by  a  reverse  condition. 

False  bed-eocks..— Strata  of  indurated  clay,  or  of  dead  gravel  cement,  occur  frequently  in  gravel  deposits, 
forming  what  are  known  us  false  bed-rocks.  Sometimes  It  hap|>ens  that  below  such  a  stratum  the  deposit,  consisting 
of  "dead  wash",  is  too  poor  to  pay  for  washing,  or  that  the  grade  will  not  admit  of  deeper  working;  in  such 
cases  the  seam  is  treated  as  a  working  bed-rock,  and  the  tongher  and  more  uniform  it  is  the  better.  A  number  of 
profitable  mines  are  operated  on  this  plan,  working  off  ouly  the  top  pay  streak  down  to  a  false  bed-rock ;  but  iu 
more  numerous  cases,  where  it  is  desirable  to  "bottom"  the  eutiro  deposit  for  the  sake  of  winning  the  richer  gravel 
on  the  true  bed-rock  and  the  gold  lyiug  in  the  crevices  of  the  latter,  the  oi^currence  of  tlie  false  bedrocks  isagreat 
binderance.  Some  clays  ai'e  so  teuacions  as  to  yield  but  slowly  to  the  pipe,  and  often  blasting  has  to  be  resortet)  ttv, 
thus  increasing  the  expense. 

Change  in  the  deposit  at  the  "w^ater-level. — In  deep  placers  the  upper  strata  of  gravel  and 
bowklers,  when  subject  to  the  action  of  the  atmosphere,  are  commonly  reddish  or  yellowish  iu  color.  Thi«  is  due 
to  the  peroxidation  of  the  iron  io  the  quartz.  Below  the  water-level  a  deposit  of  blue  gravel  occurs.  This,  on 
prolonged  exijosure  to  the  air,  also  changes  color.  In  many  famous  miues  the  blue  gravel,  being  the  deeiier  and 
therefore  presumably  the  rieber,  is  the  paying  portion  of  the  deposit;  hence  the  popularity  of  "blue  leads",  which, 
indeed,  have  i>roved  highly  remunerative.  In  tliem,  however,  the  color  is  not  in  itself  an  indication  of  richness 
beyond  the  fact  tbat  it  [mints  to  a  position  jirotected  from  the  air;  that  is,  a  comparatively  deep  one.  Ited  gr>vvel, 
too,  oecui's  iu  depth.  It  is  Imrdly  necessary  to  add  that  changes  in  tbe  position  of  the  water-level  may  have 
obscured  the  color  line. 

UccUBEENCB  OF  GOLD. — The  ruauuer  in  which  gold  particles  are  distributed  io  gravel  has  been  made  a 
subject  of  close  study  by  thoughtful  miners,  for  upon  a  knowledge  of  tlie  exact  location  of  the  paying  portion  of 
the  mass  often  depends  tlie  method  of  working.  Careful  experiments  should  be  made  by  panning;  and  the  result 
of  actual  workings,  when  the  product  from  difierant  layers  can  be  segregated  in  separate  clean-ups,  should  be 
noted.  The  matter  is  one  for  serious  consideration,  and  all  the  more  so  because  of  the  present  uncertainty  its  to 
the  laws  determining  the  occurrence  of  the  "  pay  ". 

In  a  great  majority  of  cases  where  the  character  of  the  dejiosit  has  been  detinitively  established  the 
preponderance  of  gold  is  found  on  aud  near  bed-rock.  In  the  deep  beds  of  the  ancient  "leads"  of  California 
this  generaliziitiou  almost  invariably  holds  good.  Mr.  Augustus  J.  Bowie,  jr., (a)  sjieakingof  these  deposits,  after 
quoting  several  instances  in  point,  remarks; 

Exprrionco  biM  proved  Itiat  tbo  qimntlty  of  gold  foiiuit  in  "  top-gravot "  ih  iiisul&Dieut  to  warrout  aoy  Urge  iuveatiiieiit  baaed  solely 
OD  its  value.  Uuder  exc«|)tioua)  [^unltitioD8  aud  uirciimi>tanc«e  t.lio  upper  Btriitu  have  iu  some  cosea  yielded  Laudsofflo  returus,  but  on  tbe 
wbole  Che  general  results  have  been  ftuytbiujc  but  fortunate.  It  ia  therefore  a  well-established  fact  that  the  pay-dirl  ia  obtained  not 
froiD  tbe  naahings  of  the  eutjre  hank,  but  chiefly  from  that  stratuiu  or  tho«e  strata  which  are  in  moat  canes  withiD  8  or  10  feet  of  tho 
lied- rock. 

It  has  certainly  been  shown  by  the  workings  of  the  more  important  deep  placer  mines  of  California,  where, 
indeed,  the  most  of  the  reconieti  observations  have  Iweii  made,  that  the  lowest  strata  are  the  richest.  For  minex 
worked  by  the  hydraulic  method  this  often  means  a  removal  of  large  masses  of  barren,  nearly  barren,  or  unprofitable 
matter,  in  order  to  wash  the  paying  portion,  and  with  banks  of  great  height  often  demands  costly  preliminary, 
operations,  as  tunnels  or  deep  cuts,  before  the  deposit  can  be  bottomed.  On  the  contrary,  in  miues  capped  by 
lava,  where  drifting  is  in  any  event  tbe  only  mode  of  working,  the  concentration  of  the  gold  in  a  thin  stratum  on 
the  bedrock  is  an  advantage,  as  a  corresiiondingiy  small  amount  of  gravel  has  to  bo  excavated  in  onler  to  secure 
the  bulk  of  the  "pay". 

In  the  shallow  placers,  however,  tbe  gold  is  apt  to  be  more  evenly  disseminated  throughout  tbe  deposit,  and  is 
sometimes  found  chiedy  at  the  top.  Deeper  ileposits  also  occur,  coutaining  strata  of  clay  or  barren  cement  false 
bed-rocks,  in  which  the  surface  gravel  is  auriferous,  while  below  the  pay  aud  false  bed-rock  there  may  be  a  deep 
body  of  "dead  wash", 

In  river  beds  the  gold.  Instead  of  settling  in  the  deeper  pools,  is  found  chietly  on  the  bars,  but  pockets  also 
form  in  crevices  of  the  bed.  Tli«  bedrock  itself,  e3]>ecially  if  decomposed  and  porous  or  of  upturned  states,  often 
contains  gold  to  a  depth  of  2  or  3  feet.    This  is  the  casein  many  of  the  old  channels,  and  in  those  worked  by 
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drifting  it  is  commonly  the  practice  to  mine  tbe  bed-rock  to  a  certain  deptli,  while  in  bydraalic  mines  tbe  bed-rock, 
if  anriferons,  is  piped  off  according  to  its  softness.  As  stated,  bollows  and  crevices  in  tbe  bed  are  asually  the 
richest  si)ots ;  but  there  is  sometimes  an  exception  to  this  in  the  case  of  large  and  deep  i)ot'holes,  which  are  found 
to  be  filled  with  barren  wash,  while  the  pay  stratum  continues  uniform  above  them.  It  has  been  observed  in  some 
localities  that  where  sand  strata  or  clay  seams  come  in  the  pay  ceases  beneath,  but  such  observations  can  be  only 
of  local  validity.  In  many  of  the  wide  extinct  channels  the  pay  is  confined  to  a  com])aratively  narrow  path,  usually 
at  the  middle  and  lowest  portion. 

The  gold  of  the  placers  is  by  no  means  exclusively  in  the  form  of  grains,  scales,  nuggets,  etc.  It  is  also  found 
attached  to  its  original  quartz  matrix  in  varying  proportions,  from  pieces  which  could  almost  be  termed  nuggets,  but 
which  have  sufficient  gangue  in  them  to  materially  affect  their  specific  gravity,  up  to  quartz  bowlders,  which  contain 
gold  disseminated  with  the  same  fineness  and  occasionally  in  the  same  proportion  as  the  average  free- gold  milling  ores 
from  veins,  in  much  of  which  no  gold  is  ordinarily  visible  to  the  eye.  The  cement  mills  connected  with  some  drift 
claims  afford  a  means  of  partially  saving  this  gold,  but  in  hydraulic  mines  the  fine  gold  contained  in  the  unexposed  . 
portions  of  quartz  gravel  and  bowlders  is  lost.  Large  bowiders  have  been  found  of  a  grade  sufficient  to  warrant 
their  crushing  in  ordinary  gold  stamp-mills. 

Gbass-boot  gold. — Where  the  gravel  comes  to  the  surface,  and,  less  frequently,  where  the  upper  stratum 
consists  of  loam  containing  more  or  less  fine  quartz  wash,  grass-root  gold  is  often  found.  It  is  said  to  be  met  with 
more  frequently  in  shallow  than  in  deep  placers,  but  an  insufficient  number  of  observations  is  recorded  to  admit  of 
a  safe  generalization.  If  it  occurs  in  hollows,  it  is  not  always  an  indication  that  the  whole  of  the  upper  gravel  is 
to  be  considered  more  or  less  auriferous,  for  it  may  have  been  simply  the  result  of  a  local  secondary  wash.  The 
gold  found  at  the  surface  usually  consists  of  very  light,  thin  scales,  not  so  readily  saved  as  the  more  granular  and 
heavier  particles  of  the  lower  strata,  but  in  a  few  ca^es  quite  coarse  gold  has  been  detected.  It  has  been  suggested 
that  the  finely  divided  metal  usually  known  as  '^  grass  root  gold"  has  been  precipitated  by  vegetable  matter  from 
solution  in  iron  salts  or  other  solvents,  but  it  is  not  certain  that  any  but  mechanical  influences  have  affected  the 
distribution  of  the  metal  in  the  gravel  deposits. 

Busty  gold. — A  portion  of  the  placer  gold  exists  in  a  state  such  as  to  render  its  amalgamation  difficult  or 
impossible.  Such  gold  is  called  by  miners  ^' rusty".  The  cause  is  supposed  to  be  a  coating  of  silica  cemented 
by  sesquioxide  of  iron,  the  latter  due  to  the  decomposition  of  pyrite  associated  with  the  gold  in  the  original  matrix, 
or,  according  to  another  theory,  to  be  a  partial  oxidation  of  the  base  metals  alloyed  with  the  gold.  Vein  gold  is 
also  said  to  exist  in  a  similar  condition.  In  the  laboratory  this  film  may  be  removed  by  digesting  the  rusty  gold  with 
chlorhydric  acid  and  subsequent  rubbing,  or  by  brightening  the  surface  mechanically  by  filing  and  scraping, 
when  the  refractory  gold  at  once  becomes  facile.  Certain  improvements  in  quartz-crushing  machinery  aim  to 
do  this  on  the  large  scale  for  vein  gold,  but  the  attrition  in  placer  washing  is  insufficient  to  render  the  rusty  gold 
wholly  susceptible  to  the  influence  of  quicksilver.  Si>ecific  gravity,  therefore,  rather  than  amalgamation,  determines 
the  saving  of  such  of  this  gold  as  is  caught 

Alloys  of  placer  gold. — Nearly  the  whole  of  the  metal  alloyed  with  gold  is  silver.  A  little  copper 
and  iron  also  occur  in  association.  In  the  bullion,  after  melting,  are  sometimes  found,  in  addition  to  these  metals, 
traces  of  lead,  zinc,  antimony,  arsenic,  and  tin.  Much  of  the  base  metal  entering  into  the  alloy  is  undoubtedly  due 
to  the  concentration  of  metallic  refuse  of  various  kinds  in  the  process  of  washing.  Thus  the  presence  of  lead  is 
acootinted  for  by  the  miners,  and  probably  correctly,  by  the  fact  that  the  shot  which  may  have  been  fired  into  a 
gravel  bank  by  sportsmen  are,  owing  to  the  high  specific  gravity,  caught  by  the  ap[)liances  designed  to  save  the 
gold.    It  is  stated  that,  even  after  careful  retorting  and  melting,  minute  traces  of  quicksilver  remain  in  the  gold. 

Mineralogy  of  the  "washings".— An  enumeration  by  Professor  Silliman  of  the  minerals  of  the  Cherokee 
Flat  washings  embraced  gold,  platinum,  iridosmine,  diamonds,  zircoti,  topaz,  quartz  in  several  varieties,  chromite, 
magnetite,  limonite,  rutile,  pyrite,  garnets,  epidote,  and  almadine. 

Platinum. — ^This  metal  occurs  much  more  frequently  and  in  larger  quantities  than  is  commonly  supposed,  as 
is  also  possibly  the  case  with  other  metals  of  the  same  group,  such  as  iridosmine,  etc.  Search  is  very  seldom  made 
for  it,  and  it  would  be  apt  to  escape  the  gold-sa\ing  appliances,  most  of  which  depend  upon  amalgamation.  It  is 
found,  if  at  all,  in  small  grains  associated  with  the  black  sand  in  the  sluices. 

Among  the  localities  in  California  reported  as  showing  the  presence  of  platinum  are  the  Spring  Valley, 
Magalia,  and  Morris  Ravine  mines,  in  Butte  county;  the  Bunker  Hill,  Del  Norte,  and  Happy  Camp  mines,  in  Del 
Norte  county;  the  Weed's  Point  mine,  in  Yuba  county;  the  Lincoln,  Hart  &  Henry,  Oak  Grove,  Fort  Goff  creek, 
and  Thompson  creek  mines,  and  in  the  placers  on  the  south  fork  of  the  Salmon  river,  in  Siskiyou  county;  the  La 
Grange  mine,  in  Stanislaus  county;  and  Chapman  &  Fisher's,  the  Gribble,  Slattery,  and  Wiltshire  mines,  in  Trinity 
county.  In  Colorado  traces  are  fbund  in  the  Cash  Creek  placer,  in  Chafiee  county,  and  in  the  L.  H.  Arthur  and 
Bdward  mines,  in  Clear  Creek  county.  In  Oregon  small  quantities  have  been  detected  at  upper  Grass  creek  and 
Evans  creek,  in  Jackson  county,  and  at  Sunken  creek,  Josephine  creek,  Silver  creek,  Galin  creek,  Desselles  &  Co.'s, 
and  the  Blue  Gravel  mines,  in  Josephine  county. 
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The  quantities  re|K>rted  as  foaad  are  very  small,  being  from  a  fraetiou  of  an  ounce  to  a  few  ounces  per  clean- 
up, and  in  most  cases  are  saved  merely  as  a  curiosity.  In  the  absence  of  systematic  tests,  it  would  be  premature 
to  predict  positively  that  the  saving  of  platinum  is  likely  to  become  an  important  adjunct  to  the  gold  placer-mining 
industry;  but  it  seems  reasonable  to  suppose  that  such  a  possibility  exists,  and  that  in  some  of  the  many  localities 
where  platinum  Is  known  to  Occur  future  experiments  may  lead  to  important  economic  results.  With  the 
improvement  of  appliances  designed  to  save  "rusty"  gold  by  specific  gravity  alone — such,  for  instance,  as  a  system 
based  on  retaining  a  larger  bulk  of  black  sand  and  other  heavy  material  in  the  sluices  and  undercurrents  and 
subjecting  it  to  a  second  treatment  by  mechanical  concentrators — probably  larger  quantities  of  platinum  will  be 
found. 

Diamonds. — The  occasional  occurrence  of  diamonds  in  the  auriferous  gravels  of  California  has  long  been 
known,  but  the  finds  have  thus  fer  been  of  small  importance.  In  1864  a  diamond  valued  at  $250,  from  the  Spring 
Talley  mine,  Butte  county,  was  cut  in  Boston,  and  subsequently  several  were  tested  in  Amsterdam  and  Paris  and 
pronounced  diamonds  of  the  first  water,  though  of  small  size.  In  the  census  year  one  valued  at  $80  was  found  in 
the  same  mine.  Small  diamonds  have  also  been  found  in  the  Morris  Kavine  mine,  in  the  same  county.  At  the 
Lyon  drift  mine,  at  Placerville,  El  Dorado  county,  several  small  diamonds  of  aveitige  brilliancy  and  not  discolored 
were  saved. 

The  specific  gravity  of  the  diamond  (3.53)  is  too  low  to  resist  with  any  certainty  the  rush  of  water  in  the 
sluices,  and  of  those  caught  by  the  riffles  few  are  recognized.  It  would  be  well  if  the  men  engaged  in  cleaning  np 
the  sluices  were  to  familiarize  themselves  with  the  crystallographic  and  other  physical  properties  of  the  diamond 
and  its  appearance  in  the  native,  uncut  form^  for,  as  Mr.  W.  A.  Goodyear,  of  the  California  state  geological  survey, 
wrote  in  1871,  "though  it  may  not  pay  to  hunt  for  diamonds,  yet  it  always  pays  to  pick  them  up  when  you  do 
happen  to  see  them." 

BuBEBS  AND  GABNETs. — At  the  Bonanza  mine,  Calaveras  county,  and  the  La  Grange  mine,  Stanislaus  county, 
California,  both  rubies  and  garnets  are  reported  to  have  been  found.  The  occurrence  of  garnets  had  previonsly 
been  noted  in  many  of  the  gravel  deposits.  It  is  quit«  possible  that  the  supposed  rubies  were  also  garnets,  as  it 
is  not  known  that  corundum  in  any  form  has  been  identified  by  conclusive  tests. 

Stream  tin. — Specimens  of  stream  tin  have  been  found  in  the  alluvions  of  the  Middle  fork  of  the  Feather 
river,  in  Plumas  county,  California,  and  in  seme  quantity  and  widely  distributed  in  the  placers  of  the  granitic 
regions  of  Idaho,  Dakota,  and  Montana.  The  ore  very  frequently  escapes  recognition,  and  no  systematic  search 
for  paying  deposits  is  known  to  have  been  made. 

INVESTMENT  AND  OWNEESHIP. 

Capital  stock  of  placer  mining  companies. — The  nominal  capital  stock  of  the  mining  corporations  has 
bat  little  significance.  The  placer  properties  are  usually  capitalized  at  much  less  amounts  than  has  been  the  castom 
with  deep  mines,  though  for  no  apparent  reason,  unless,  indeed,  the  fact  that  the  stock  of  the  former  is  less  apt  to 
be  found  upon  the  lists  of  the  mining  boards  and  is  not  so  frequently  used  as  a  vehicle  for  speculation.  But  even 
thus  the  nominal  capital  has  often  little  relation  to  the  amount  of  money  invested  or  the  actual  value  of  the 
properties.  The  present  Spring  Valley  Hydraulic  Gold  Mining  Company,  for  instance,  has  a  nominal  capital  stock 
of  only  $200,000,  in  200,000  shares  of  $1  each,  though  when  placed  upon  the  market  the  shares  brought  $10  each.  In 
this  case  the  incorporation  was  effected  under  the  laws  of  the  state  of  New  York,  the  purpose  of  the  low  capitalization 
being  to  insure  individual  stockholders  against  any  possible  personal  liability  or  assessments.  Thirty-six  placer 
mining  companies  rei)orted  have  a  nominal  capital  of  $35,115,000,  or  an  average  of  $975,417,  and  the  average  par 
value  of  the  shares  of  $34,815,000  of  this  amount  is  $14  68. 

There  are  a  large  number  of  claims  held  by  unincorporated  companies,  each  consisting  of  a  few  individuals.  The 
ownership  of  these  is  often  divided  into  a  small  number  of  shares,  commonly  the  same  number  as  that  of  the 
original  holders,  but  each  share  of  correspondingly  higher  value. 

Capital  actually  invested  in  placer  mining. — This  cannot  be  definitely  ascertained  or  even 
approximately  estimated.  In  the  case  of  the  State  of  California  versus  the  Gold  Bun  Mining  Company  the 
statement  was  made  that  the  capital  invested  in  mining  in  California  is  about  $160,000,000,  of  which  $100,000,000 
is  in  gravel  mining.    Beferring  to  this  testimony  Lieutenant-Colonel  Mendell  {a)  remarks: 

This  appears  to  be  a  generalized  opiuion,  based  upon  a  partial  knowledge  of  investments.  It  is  not  based  upon  detailed  informatioii| 
and  is  not  claimed  to  be  more  than  an  approximation.  So  far  as  it  applies  to  gravel  mining,  the  amount  is  probably  in  excess.  Perlui|»t 
it  is  quite  as  well  for  the  purposes  of  this  report  to  be  able  to  say  that  invested  capital  is  large  as  to  be  able  to  give  the  speciflo  amount. 
This  kind  of  information  for  a  majority  of  mining  proi)erties  is  quite  out  of  the  question 

For  the  following-named  companies  Lieutenant-Colonel  Mendell  (b)  gives  the  several  amountSi  including  iu  each 
case  presumably  the  cost  of  ditches,  reservoirs,  etc.: 

a  Mining  IMnris  in  California  Biven,  p.  17.  b  Mining  D4bri»  in  California  Bivert,  p.  18. 
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WOBEiNG  OAFITAL. — UetuiDS  ffoiD  Only  10  bydraulic  oiiueB,  giving  amount  of  working  capital,  were  received. 
The  total  for  these  few  reportiag  mines  is  stated  at  (1,^^(000. 

LooAxiTT  OP  OWNERSHIP. — Of  the  placer  mines  re|>orted  upon  with  refereuce  to  ownership,  88  per  cent,  are 
held  ID  the  state  or  territory  where  tbey  are  located  and  12  per  cent,  are  controlled  by  capital  trom  other  |>art8  of 
the  country.  Nearly  one-half  of  the  investments  in  placer  property  by  capitalists  living  in  non-mining  states  have 
been  made  in  New  Yorkcitj.  The  accompanying  table  shows  the  manner  iu  which  the  ownership  of  the. more 
important  placer  mines  is  distributed : 
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Extent  of  olaims. — ^The  river  bar  claims  of  the  first  years  of  placer  mining,  which  were  worked  by  single 
miners  or  small  parties,  wore  often  but  20  feet  iu  length  and  of  the  same  width  as  the  channel.  This,  in  some  districts 
where  the  virgin  groand  was  very  rich,  was  the  recognized  extent  of  a  location,  though  in  others  the  unit  was 
somewhat  greater,  and  in  certain  localities  reached  200  or  300  feet,  measured  on  the  length  of  the  deposit,  (a) 
Occasiooalty  the  groand  was  located  in  square  areas,  as,  for  instance,  in  plots  100  by  100  feet.  Great  differences 
existed  iu  the  loc^  regulutious  of  the  various  camps,  thou  gh  the  tendency  iu  all  was  to  keep  tbe  size  of  individual 
olaims  within  narrow  limits;  but  the  extensive  equipment  and  development  of  a  modern  hydraulic  mine  of 
imtHirtance  demands  a  large  area  of  workable  gravel,  in  order  to  offset  the  preliminary  exitenises  and  give  the 
mine  any  i>ermanence.  When  it  is  considered  that  a  single  company,  by  means  of  the  powerful  hydraulic  rig  of 
to-day,  may  wash  upward  of  3,000,000  cubic  yards  of  gravel  in  a  single  season,  [b)  it  will  be  seen  that  to  iusore 
oontinuity  of  work  considerable  extent  is  necessary.  Even  with  deep  banks  the  acres  melt  away  rapidly  before 
the  hydraulic  nozzles. 

a  The  shallow  plM«ra  oeor  Bodle.  Mono  county,  California,  workpd  on  a  amall  acalu  daring  the  oensna  joar,  are  by  the  looal 
legulationa  held  aa  follows:  (A)  Flat  claima,  350  fetit  sqiiaro;  (B)  hill-side  cUima,  SOO  feet  front,  extending  back  to  tlra  earn  mi  I  of  the 
bill ;  (C)  gnlob  olaima,  &0  feet  eaoh  aide  of  mn  of  water. 

b  The  North  Bloonfleld  Gravel  Mining  CooipAoy,  No.  D  claim,  in  a  run  of  343  d*ya  In  1870,  wnahed  3,919,700  cubic  .viirds.  The  bank 
woa  SdO  feet  deep: 
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MaDy  of  the  more  importaut  mines  in  California  comprise  tracts  of  over  500  acres  each.  The  Spring  Valley, 
1,215  acres,  and  Morris  BaWne,  1,300  acres,  in  Butte  county;  Happy  Camp,  507  acres,  in  Del  Norte  coanty ;  Liberty 
Hill,  554^  acres,  and  North  Bloomfield,  1,585  acres,  in  Nevada  county ;  Gold  Bun,  500  acres,  in  Placer  county ;  North 
Fork,  800  acres,  and  Plumas,  1,355  acres,  in  Plumas  county;  Dry  Creek,  1,332  acres,  in  Shasta  county;  La  Orange, 
1,200  acres,  in  Stanislaus  county;  Buckeye,  1,700  acrCv**,  Lewiston,  640  acres.  Weaver  Creek,  600  acres,  in  Trinity 
county;  and  the  Golden  Bock,  640  acres,  in  Tuolumne  county,  are  examples  of  mines  of  this  class.  A  still  larger 
number  are  between  200  and  500  acres  in  size.  In  Colorado,  Idaho,  and  Dakota  the  ground  is  held  in  large  Slocks. 
One  mine,  the  Castle  Ci'eek,  in  Pennington  county,  Dakota,  consists  of  88  claims  of  300  feet  each  in  length,  with  a 
width  equal  to  that  of  the  deposit. 

Some  of  the  drift  mines  of  Sierra  county,  California,  are  of  great  extent.  The  Bald  Mountain  mine  embraces 
7,500  linear  feet  of  the  channel,  of  which  4,000  feet  have  been  worked;  the  Union,  2,400  feet;  Hawkeye,  800  feet; 
Pittsburgh,  860  feet ;  Monumental,  1,040  feet;  and  Empire,  1,560  feet.  Mr.  W.  A.  Skidmore  states  that  the  working 
life  of  a  mine  of  this  cla«s  has  a  duration  of  irom  ten  to  twenty  years,  according  to  length  of  its  location  on  the 
channel. 

In  working  river  beds  by  the  dam  and  Auming  method  it  is  necessary  to  drain  considerable  lengths  of  the 
streams  to  render  the  enterprise  profitable.  Dams  and  tunnels  or  flumes  are  sometimes  so  favorably  located  as  to 
lay  bare  the  river  beds  for  miles. 

Nature  of  title. — In  the  early  history  of  placer  camps  the  claims,  as  is  the  case  with  quartz  veins,  are  first 
held  by  virtue  of  location  or  discovery.  This  constitutes  what  is  called  a  ^<  miner's  title".  In  the  next  stage  there, 
is  a  large  proportioif  of  consolidated  ownership  still  resting  upon  the  original  ^^ miner's  title",  the  property  being 
acquired  by  purchase  of  individual  locations.  Finally,  the  large  and  valuable  tracts  of  auriferous  ground  which 
are  worked  by  corporate  capital  or  by  strong  firms  are  often  for  greater  security  covered  by  United  States  patents* 
The  trouble  and  expense  incurred. in  procuring  a  patent  usually  prevent  .the  original  locators  from  thus  securing 
their  title,  and  it  is  generally  not  until  the  ground  has  changed  hands  at  least  once  that  the  patent  is  applied  for* 
As  the  mines  reported  upon  are  properties  developed  to  a  considerable  extent,  the  proi)ortion  patented  is  much 
larger  than  would  be  the  case  if  all  the  placer  mines,  large  and  small  together,  the  newly-discovered  and  the  long- 
worked,  were  considered.  Table  LXV,  therefore,  represents  only  the  nature  of  the  titles  of  the  more  important 
mines. 

Table  LXV.— PLACER  MINES— NATURE  OF  TITLE. 
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Property  owned  in  connection  with  placer  mines. — In  the  case  of  mines  worked  by  the  hydraulic 
method  this  may  embrace  (in  addition  to  the  mining  claims)  water  lights,  ditches,  flumes,  pipes,  reservoirs,  etc; 
office,  shops,  and  bnildings  for  lodging  the  men  and  storing  tools  and  material;  the  working  plant  of  the  mine^ 
such  as  feed  pipes,  distributers,  nozzles,  derricks,  sluices,  and  tools;  supplies,  such  as  quicksilver,  iron,  steel,  lumber, 
powder,  fuse,  etc.;  horses,  wagons,  barns,  and  feed ;  right  of  way  for  tailings,  or  land  held  for  the  dump,  sometimes 
including  brush  and  earth  dams  for  impounding  the  tailings.  The  Spring  Valley  Company  owns  and  operates  a 
telegraph  line  from  Cherokee  to  Oroville,  12  miles,  with  complete  outfit.  A  saw-mill,  for  furnishing  lumber  used  in 
sluices,  flumes,  etc.,  is  occasionally  an  adjunct.  Altogether,  the  equipment  of  a  large  hydraulic  mine  involves  a 
very  considerable  outlay  beyond  the  simple  ownership  of  mining  ground.  Drift  mines  yielding  cement  gravel 
sometimes  are  equipped  with  stamp  batteries  for  coarsely  crushing  the  cement  before  sluicing  it. 


PLACER  MINES. 


187 


TECHNICAL  METHODS  EMPLOYED. 


HYDRAULIC  MINING. 


Ohigin  of  hydraulic  mining. — From  the  rediscovery  of  gold  in  California  in  1848  the  primitive  paD,  rocker, 
long-tom,  and  short  sluice  were  the  appliances  used  in  earth  washings  up  to  the  spring  of  1852,  when  a  miner,  whose 
nanie  is  not  remembered,  introduced  the  first  hydraulic  apparatus  (a)  at  his  claim  at  Yankee  Jim,  Placer  county, 
California.    Mr.  Waldeyer  says : 

This  machine  was  very  simple.  From  a  small  ditch  ou  the  hill-side  a  flume  was  built  toward  the  ravine,  where  the  mine  was  opened ; 
the  flame  gained  height  above  the  ground  as  the  ravine  was  approached,  until  finally  a  '^head"  or  vertical  height  of  40  feet  was  reached. 
At  this  point  the  water  was  discharged  into  a  barrel,  from  the  bottom  of  which  depended  a  hose,  about  6  inches  in  diameter,  made  of 
common  cowhide,  and  ending  in  a  tin  tube  about  4  feet  long,  the  latter  tapering  down  to  a  final  ox>euing  or  nozzle  of  1  inch.  This  was 
the  first  hydraulic  apparatus  in  California,  simple  in  design,  dwarfish  in  size,  yet  destined  to  grow  out  of  its  insignificance  into  a  giant 
powerful  enough  to  move  mountains  from  their  foundations.  The  news  spread  among  the  miners,  the  wonderful  practicability  of  the  new 
invention  was  at  once  acknowledged,  and,  wherever  circumstances  permitted,  a  **  hydraulic  ",  the  name  adopted  for  the  novel  apparatus, 
was  "rigged". 

The  dump. — ^Without  the  means  of  getting  rid  of  the  tailings  the  hydraulic  miner  is  helpless.  The  possession 
of  ^^  pay  gravel  ^  and  water  are  not  alone  sufficient.  A  place  must  be  provided  at  a  lower  grade  for  the  vast  masses 
which  are  moved  from  their  original  position.  These,  after  being  broken  up,  occupy  more  space  than  when  in  the 
bank.  After  the  natural  dump-room  is  exhausted  by  choking,  and  the  sluices  have  been  extended  as  far  as  the  grade 
will  permit,  then  resort  is  had  to  tunneling.  Some  placers,  indeed,  especially  those  in  ancient  channels  bounded 
by  rim-rock  higher  than  the  bottom  of  the  gravel,  can  only  be  opened  in  the  first  instance  by  expensive  open  cuts 
or  by  long  tunnels,  in  such  a  manner  that  the  lowest  or  richest  portion  may  be  made  available.  To  secure  a  proper 
damp  is  often  a  matter  of  greater  difficulty  than  to  bring  water  upon  the  ground. 

Tunnels  and  outs. — Very  long  tunnels  or  cuts  are  often  required  to  open  deep  placers  to  the  bed-rock, 
and  with  some  mines  the  preliminary  work  necessary  to  thus  bottom  the  claim  forms  the  chief  item  of  expense. 
The  open  cuts,  if  in  moderately  loose  earth,  are  sometimes  made  by  the  use  of  the  hydraulic  nozzle,  which  is  an 
efficient  and  cheap  means  of  excavation  if  the  conditions  are  favorable.  If  the  cuts  are  made  in  rock,  blasting  is 
resorted  to.  The  operation  of  driving  the  long  bed-rock  tunnels  is  prosecuted  as  in  vein-mining.  The  ground  is, 
however,  apt  to  be  softer  than  the  average  country  rock  of  vein  mines,  allowing  more  rapid  progress ;  but  more 
careful  timbering  is,  for  the  same  reason,  usually  required.  The  grade  of  these  tunnels  being  adapted  to  the 
sluicing  of  heavy  material,  is  necessarily  much  steeper  than  would  suffice  for  simple  drainage. 

By  far  the  majority  of  hydraulic  mines  are  opened  by  cuts  alone.  About  one-fifth  of  the  mines  reported  on  have 
tunnels,  and  of  the  latter  class  several  have  auxiliary  cuts  in  addition  to  the  tunnels. 

In  planning  a  tunnel  designed  to  open  a  gravel  channel  great  care  is  necessary  to  locate  it  at  such  a  depth  that 
its  face  at  the  middle  or  lowest  part  of  the  channel  shall  remain  in  bed-rock,  and  to  provide  against  inequalities  in 
the  surface  of  the  bedrock  it  is  usual  to  allow  a  considerable  margin  in  depth,  ranging  from  40  to  75  feet  below 
the  top-of  the  bed-rock  at  the  point  of  connection  by  chimney.  Careful  surveys  are  therefore  first  made  and  liberal 
allowance  is  made  for  irregularities,  in  order  that  all  of  the  deposit  may  be  bottomed.  A  want  of  care  in  this  respect 
has  caused  heavy  loss  in  several  instances,  the  money  spent  in  driving  the  tunnel  being  thrown  away  if  by  bad 
calcalation  the  latter  has  been  run  out  of  grade. 

Some  examples  of  tunnels  in  placer  mines  are  given  in  the  accompanying  list. 


Table  LXVI.— TUNNELS  IN  PLACEK  MINES. 

€AI«IFOBNIA. 


Amerioui... 

Babb 

Bed-Roek... 
Blue  Gravel. 
Bine  Point.. 


BooMiza... 

Boston 

Bockeve  .. 
Deer  Creek 
Del  Norte.. 


Name. 


Dry  Creek 

Dnryoft 

JEngliBblCine.... 

Bnterprlee 

Evans  &  Bartlett 


Below  San  Jaan . 

Timbnctoo 

Below  Sweetland . 

SnckerFlat 

do 


Mokelumno  Hill. . 
Wolsey'sFlat... 
Bnckeye  district  . 
Mooney's  Flat.... 
Del  Norte  coanty 


Igo 

Mokelnmne  Hill 

BadeerHill 

SnckerFlat 

Bed  Hill 


Locality. 


I/Onj^th. 


FeH 

3,900 
1.200 
2,000 
1,100 
2,250 

200 
1.600 
1,500 
2,200 

600 

300 

250 

1,400 

1.200 

300 


Width.      Height  j     ^^^ 


Feet. 


Ftet. 


3 


74 


41 


Feet  ptr  100, 
6.25 
3.80 
5.25 
4.50 
4.10 

6.25 
7.25 


8.40 
5.66 

2.78 
5.56 
7.00 
4.16 
4.17 


a  Paper  on  Hydraalic  MiniDg  in  California,  by  Mr.  Charles  Waldeyer,  in  Btpart  of  Mining  Cammi$$i<merf  1872,  p.  390. 
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Table  LXVL— TUNNELS  IN  PLACER  MINES— Continued. 


CALIFOBNIA—ConUnued. 


Name. 


Farn*l 

French  Corral . . . 

Gold  Ran 

Hidden  Treaaore 
La  Grange 


Columbia  Um.. 
FrciicL  Corral . , 

Gold  Run 

Hichi;;an  Bluff. 
La  Grange 


Ly<«n  Gravel  (6).. 

Mammoth 

Mauzanita 

North  Bloomfleld 
Oriun 


Placerville 

Red  Hill 

Swectland 

Humba|;  Cafiou 
Iowa  HDI 


Pnctolas . .  ■ 
Paraj;on  (b) 
Penobscot . 
Pittebnrgh. 
Polar  Star  . 


Timbuctoo 
Bath 


Roro'b  Bar    

Spring;  YaHcy 

Do 

Snnnyaide ». 

S  wcetlaad  Creek 


Timbnctoo  — 
Cherokee  Flat. 

do     

Seneca  

Sweetland 


Van  Kmmons 
Weed's  Point 


Locality. 


,  MokclutnneHill 

I  Snikcr  Flat 

'  Dutch  Flat : i 


Feet 
2.200 
3,500 
2,600 
2,700 

a  1,300 

1,300 

360 

1.740 

8,000 

600 

1,700 

2,000 

200 

900 

600 

1.600 

1.400 

400 

750 

2,200 


.  j  Michigan  Bluff c  1, 800 

I  GalcnaHill I  600 

I  I 


Width. 


Feet 


10 


SI 


Height. 


Feet 


12 
5 
4 


8 

8 

5 
8 

1 

8    , 

8 

? 

5  to  8 

0 

! 

9 

8    . 

8 

5 

6 
Q 

41 
4  to  51 


8 
6 


Average 
grade. 


Feet  per  IdO. 
8.50 
4.66 
4.02 
1.32 
2.02 

1.04 
6.25 
4.18 
4.50 
5.56 

4.18 
1.04 
4.86 
4.16 
6.M 

4.16 

2.01  to  4.02 

2. 01  to  4. 02 

0.61 

4.66 

9.-03 
4.51 


L.  H.  Arthur 
Do 

Rob  Roy 

Do 


COI^OBADO. 


Grass  Valley  district. 

do...... 

Spaulding  district 

do ■ 


3.')0 

400 

50 

67 


4 

4 

5  to  6 

5  to  6 


5 
5 
4 
4 


LeveL 
LereL 
0.42 
0.42 


Castle  Creek  (6) 

FortMeado 

Last  Chance  Bar  (6). 
McKay  &  Rota 


Cafion  district 

Ruby  district 

CaBon  district 

Cape  Horn  diatrict 


DAKOTA. 


550 

6.'5 

1,300 

200 


10 

10 

4 

5 


12    I 

'I  I 

7    . 


2.48 
2.43 


4.02 


GEORGIA. 


MONTAIVA. 


Charles  Pryae  (6) 


OREGON. 


Bine  Gravel 


a  Five. 


b  Drift  mines. 


e  Two. 


Chimneys. — ^These  are  connections  between  tbe  tunnel  and  the  surface,  and  are  usually  made  by  raising  from  the 
tunnel,  though  sometimes  the  tunnel  is  driven  to  connect  with  a  prospecting  shaft,  in  which  case  the  latter  becomes 
the  working  chimney.  The  proper  location  for  the  chimney  is  at  the  point  where  the  bed-rock  is  lowest,  or  near 
the  middle  of  the  channel.  When  all  the  ground  controlled  by  one  chimney  has  been  worked  off,  it  sometimes  is 
lK)^sible  to  extend  the  tunnel  and  open  a  new  chimney,  thus  developing  a  further  territory. 

As  regards  the  form  of  the  chimney  a  diversity  of  practice  exists.  More  commonly  it  is  a  vertical  oi>eniDg,  the 
gravel  being  dropped  upon  a  rock  pavement  in  a  single  fall.  Some  engineers  prefer  a  chimney  built  in  steps,  which 
break  the  fall,  and  from  the  lowest  step,  which  is  shallower  than  the  others,  the  wash  flows  directly  into  the  head 
of  the  sluice.    A  third  variet3'  is  a  simple  inclined  chute. 

In  making  an  upraise  from  the  tunnel  through  the  gravel  precaution  is  taken  against  a  rush  of  wat«r  and 
quicksand,  which  is  liable  to  occur  when  the  channel  is  tapped,  and  the  timbering  needs  to  be  substantial.  As  the 
surface  about  the  mouth  of  the  chimney  is  washed  away  the  timbers  are  removed,  set  by  set,  until  a  permanent  level 
has  been  reached,  and  the  wash.from  the  face  of  the  bank  is  led  to  the  chimney  by  shallow  cuts.  Ca.reful  watching 
is  also  required  in  the  first  washings  to  prevent  choking,  as  the  work  of  clearing  away  an  accumulation  of  this  kind 
from  below  is  difficult  and  dangerous. 
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PowEB  DBILLS. — ^ExcavatioDS  in  the  gravel  itself  are  usaaliy  made  witbont  difficulty,  except  as  regards 
timbering.  Sometimes,  however,  power  drills,  such  as  the  Bnrleigh  or  the  IngersoU,  driven  by  compressed  air,  are 
employed  in  making  cuts  or  in  tuAneling,  and  greatly  expedite  matters. 

Blasting. — In  tunneling,  the  mode  of  blasting  is  similar  to  that  in  vojrue  in  vein-mining.  The  explosive, 
commonly  a  nitro- glycerine  powder  (Giant,  Hercules,  or  Vulcan)  of  No.  2  grade,  is  tamped  in  drill  holes  and  fired 
by  caps  and  timefuse.  To  break  up  large  bowlders  holes  are  drilled  and  from  one-half  a  stick  to  two  sticks  of  a 
nitro-glycerine  powder  is  fired  in  the  usual  way.  A  stump  is  destroyed  by  lK)ring  a  hole  and  exploiling  in  it  a  part 
of  a  cartridge.    Small  quantities  of  the  high  explosives  are  also  used  in  breaking  up  patches  of  cement,  as  required. 

Bank  blasting  on  the  large  scale  is  an  operation  requiring  judgment  and  experience  on  the  part'  of  the  hydraunc 
miner.  The  conditions,  such  as  height  of  bank  and  tenacity  of  ground,  vary  so  greatly  that  the  quantities  of  powder 
used  and  the  precise  method  of  disposing  it  are  matters  for  calculation  in  particular  cases  rather  than  subject  to 
any  general  rule.  An  inquiry  addressed  to  superintendents  to  ascertain  the  average  amount  of  ground  loosened 
per  unit  (100  pounds  of  black  powder)  developed  such  a  wide  range  of  ex]>erience  or  of  opinion  that  no  useful 
result  would  be  gained  by  particularizing  the  replies.  The  subjiHJt  is  worthy  of  more  careful  investigation  than 
has  yet  been  made,  and  it  would  be  well  if  the  details  connected  with  the  use  of  heavy  charges  in  gravel  were 
always  published  in  full. 

A  slow-burning  explosive,  such  as  black  or  Judsou  powder,  is  found  to  give  the  best  it^sults  in  bank-blastiiig. 
As  regards  quantity,  it  is  usual  to  allow  a  liberal  margin  above  the  amount  theoretically  sufficient,  for  the  additional 
expense  is  of  less  importance  than  would  be  a  failure  of  the  blast.  The  usual  method  of  disposing  the  powder  is 
to  run  a  small  and  short  drift  into  the  bank  at  or  near  bed  rock,  and  from  a  two  cross-drifts  parallel  to  the  face  of 
the  bank,  in  the  form  of  a  simple  T.  The  powder  is  placed  in  the  cross-drifts,  and  after  charging  and  laying  the 
wire  connections  the  main  drift  is  tamped.  Sometimes  a  more  complicated  system  of  cross-drifts  is  adopted,  and 
short  galleries,  called  "  lifters '^  are  also  added,  being  driven  from  the  extremities  and  center  of  the  cross-drifts 
toward  the  face  of  the  bank.  These  modifications  are  used  where  the  bank  is  not  very  deep.  The  bank-blasts  are 
UBually  exploded  by  a  frictional  electrical  apparatus. 

In  blasting  extremely  high  banks,  instead  of  att^^mpting  to  shatter  the  whole  mass  from  the  bottom  upward 
by  direct  action  of  the  explosive,  cross-drifts  are  driven  parallel  with  the  face  of  the  bank,  and  at  such  distance 
that  the  strip  of  ground  between  them  and  the  face  can  be  blown  out,  thus  allowing  the  upper  part  of  the  bank  to 
fall  by  its  own  weight.  Very  large  blasts  have  been  fired  in  some  of  the  gravel  mines  of  California.  At  the 
Spring  Valley  mine  the  blasts  range  up  to  25,000  pounds  of  black  powder.  At  the  Blue  Point  mine  a  blast  of 
2,000  kegs  (50,000  pounds)  of  powder  was  fir^l,  and  a  charge  of  1,700  kegs  was  exploded  in  the  Enterprise  mine. 
Bank-blasting  not  oidy  facilitates  the  work  of  the  nozzles  and  renders  it  possible  to  "hydraulic"  tough  ground, 
which  would  be  otherwise  piped  off  with  difficulty  or  even  altogether  unworkable,  by  breaking  up  the  cement,  pipe- 
clay, etc.,  but  it  also  serves  the  very  important  purpose  of  disintegrating  the  gravel  and  freeing  the  gold  particles. 
The  more  thoroughly  the  ground  is  shattered  the  better  its  condition  for  sluicing.  In  blasting  bottom  cement  and 
bed-rock  the  powder  is  disposed  i!i  a  system  of  small  transverse  galleries,  or  in  single  charges  in  bottle  shaped 
excavations,  the  necks  of  which  are  tamped  with  earth. 

Most  hydraulic  mines,  including  those  which  do  not  need  regular  bank-blasting,  consuuie  at  times  small 
quantities  of  high  explosives,  which  are  conveniently  used  in  wet  ground  and  require  little  care  in  tamping.  The 
total  amount  of  powder  thus  absorbed  is  considerable,  but  for  individual  !ninos  this  item  of  exi)ense  is  generally  not 
a  he^vy  one.  In  mines  where  bank- blasting  on  the  large  scale  is  practi(red  the  cost  of  explosives,  on  the  contrary, 
is  a  leading  consideration,  taken  in  connection  with  the  labor  and  loss  of  time  involved  in  ])reparing  for  each  blast. 

Fbed  pipes. — The  pipes  conveying  the  water  from  the  pressure- l)ox  to  the  distributer  and  nozzles  are  made 
of  wrought  iron  if  the  fall  is  considerable,  though  doubled  or  three  ply  canvas  hose,  if  carefully  made,  can  bo  used 
advantageously  with  small  volumes  of  water  at  pressures  of  75  feet,  and  is  jiometimes  employed  with  still  greater 
fall.  The  iron  pipe  is  made  in  lengths,  the  longitudinal  seams  are  riveted,  and  the  joints  connected  by  simple 
insertion,  by  lugs  and  wire  or  by  riveting.  The  upper  end  of  the  pii)e  co!inects  with  the  pressure-box  by  means  of  a 
tapering,  funnel-shaped  section  of  sheet  iron.  The  permanent  pipes  are  sui)plied  with  air-valves,  and  are  braced 
with  frame-work  and  weighted  to  prevent  shifting.  The  aggregate  length  of  such  ])ipes  in  use  is  certainly  not  less 
than  the  total  extent  of  the  piping  on  ditch  lines  ;  and  though  no  figures  are  at  hand  for  an  accurate  estimate, 
there  are  probably  in  the  neighborhood  of  200  miles  of  feed  pipes  in  the  hydraulic  mines. 

The  pressure  of  water  used  varies  greatly  in  different  mines,  ranging  from  very  moderate  falls  to  heads  of 
upward  of  400  feet,  according  to  the  elevation  at  which  water  can  be  brought  upon  the  ground  and  the  capacity 
of  the  rig.  The  variations  in  this  respect,  and  the  dimensions  of  feed  pipes  on  some  of  the  hydraulic  mines,  are 
shown  in  the  accompanying  list,  to  which  is  appended  for  reference  a  table  of  the  thickness  and  weight  per  square 
foot  of  wrought  iron  of  the  numbers  commonly  used,  according  to  United  States  and  Birmingham  gauges. 
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Tablk  LXVII.— feed  PIPES  IN  HYDRAULIC  MINES. 

ARIZONA. 


County  and  district. 


YAVAPAI. 


Mine. 


Jackson 


Head      ]  Kain 
preasare.  [    nae. 


Feet. 


CAJLIFORNIA. 


Length. 


Feet 


Diameter. 


Thiclmeaa. 


Inchetf. 


BUTTE. 


Cbcrakee  Flat 

Ill  orria  Bavlne 

Ororille 

CALATKRAB. 

HokelumnoHill 

Do 

Do 

Do 

Do 

DEL  SORTS. 


SiirinjE  Valley.. 
Morria  Ravine. 

Oroville. 


Bonanza  .. 
Duryea  ... 
Eureka  . . . 
Mammoth 
Penobscot 


311 
16U 

35 


100 


400  \ 
150  : 


Bunker  Hill 240 

ChlnaCreck .       2i*5 

LHl  Xorte '  100toi:r> 

UappyCamp 125  to  2<i0 

Unc-a-rouc f'O 

Wingate 260 


PLACER. 


l>utch  FlMt 
Cold  Hun.. 


Polar  Star 
Gold  Ran . 


Iowa  Hill 

Michigan  Bluff. 


Orion , 

Vnn  Emmona 


PLLMAtt. 


Seu(*ca. 


North  Fork 

Black  Hawk . . . 

Ilnnfcarian  Hill 

Plumas  M.  and  W.  Co. 


6HA8TA. 


Iko 


BISKlYOr. 


Call,  han'a  Ranch.... 
Indian  Creek 

Do 

McAdama  Cieek  — 

Do 


Dry  Creek.. 


450 

400 

440 
•JOO 


75 

50 
ISO 
350 


175 


OioFino 

Sciad  Vallev. 
Do '.. 


STAKIBLAUS. 


I.a  Grange  .«. 


A.B.C.(o) i  175 

BayCity I    200to300 

Coyote  Gnlch  (a) '.  184- 

Hiyou ...      154Uo200 

Oak  Grove 


John  Y<  ung 

Fort  Goff  Creek  . 
Thompson  Creek 


TRINITY. 


Bock eye 

Cafion  Creek.. 

To 

Don;^laH 

Indt.  u  Cn  ek 

Jam  tion  City 
IfiutiHvillo ... 
Ke<l  ilill 

D.I 

Do 


La  Grange. 


Buckeye . 
Bergcr . . . 
WiU... 


•JOO 

275 

65 


20  to  125 


300 


Smith's  Fhit 
Johnston  ... 


I 


200 


Lewiston 175and275 

Digger  Creek .' 

Evans  &  Baitlett ' 

Mammoth 160  i 

McKenna *J0O 


Taylor's  Flat 
Weii\er 

Do 

Do 

Do 


Trinity... 

Garden  Oulch 

Harvey  Bros 

Holman  St,  Mabon 
Hupp  &  Muiiy ... 


210 
210 


Do. 
Do. 
Do. 


TUIU. 


Galena  HIU 


Mabie's  Bench 

KuleBros 

Weaver  Creek 

Center  Placer 

Chapman  &  Fisher 


100 
250 


Gribble  

Hager  Sc  Haaa 

Shittery 

Trinity 

Wiltshire 


WeciVa  Point. 


Mil 


^  inches. 


3 15aud22 

2     '  llttnd22 

5    One.;»  ri!!!.*.!!*.l^i;!!'...i  Main  A*nib. 
>     Five,  14 iSmallAJnch. 


6 


11 

11 

Hand  13. 

11  

11  


2 

3 
2 

i 

1 


2.300 
l'.«80 
4.  COO 
3. 1(NJ 
1,UK) 
1,200 


No.  14  and  18.  Unitetl 

States  gauge. 
No.  14  and  18.  Uniteil 

States  gauge. 
No.  14  and  16,  Unitt  il 

8tat«i  gauge. 
Na  16,   Birmingham 

gauge. 
No.  16,   Bhrmingbani 

gauge. 

Nal6. 


1 
2 


1 
1 


11 

11  nmn5 '  No.  16. 

11.  l.'i,  and  19  No.16. 

II  to24 No.16. 

II  to  15 No.16. 

15 N0.I& 


Tapei  ing  from  4  fret  to  1 1     Na  14  and  16. 

ini'hos. 
Tapering  from  5  feet  to  16     No.   14,   Birmingham 

ini-hcH.  gauge. 

15  to  22 1  Nos.lStol2. 

11  i  Nos.  18  to  16,  Birming- 
ham gauge. 

16 ^inch. 

11  ■  t^glnch. 

1 5  and  22 X  and  A  *nch. 

15  and  22 ,  Noal6,l4,12. 


1 
1 

1 
1 

1 


8,t00       15. 19.  and  30 ^  inch. 


1,200  i  Nos.18,20,22. 

1,000       8 1  N0.20. 

900       6 No.  18. 

800       6 No.2C. 

7 No.16. 


2, 000       6 

860       11  to  15 
SW       15 


Main, 22:  others.  15 to 36.. > 


Nos.  20  and  24. 

No.16. 

No.  16. 


2.073 
1,500 
1.500 
2.01-0 
2,700 

l,im 
UOO 
2,000 
1.700 
2.  100 

700 
2.000 
1,900 
2,100 
2.400 

1,350 
1.200 
600 
1.400 
3,000 

2,000 
1,500 
700 
4,600 
1.600 


11  to  15  .. 
9  and  11  . 
Oand  11  . 

20 

15and2i. 


I 


No.  16b 

13andl5 Nal8. 

11  and  13. 

11  i  Nal8. 

15  and  22 Nos.  14  and  16. 

7andl5 '  Naie. 

I 

15 •'  Nos.l4andl6. 

15 

13  and  15 

15, 16.  and  18 
13  anil  15  .... 


Nos.  16  snd  18. 
Nos.  16  and  18. 


6,  7.  and  15. 

13 

15 

13     

15 


7andll.. 

14 

15  and  18. 

15 

13  and  15. 


UtolS 


Nos.  16  and  18. 

No.16. 
Nal6. 


No.16. 

Nos.  14  and  16. 


Koa.l6aiidl8. 


a  GMTanlsed  aheet  Inm. 
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Table  LXVII.— FEED  PIPES  IN  IIYDRAIXIC  MINES -Coatiiiaed. 


€0I<0BA1>0< 


Coanty  and  district. 


Mine. 


CLXAB  CREKK. 


<3ras8  Valley 


L.  H.  Artbar  (a) 


JackMD Edward. 


LAKE. 

California '  OroM.  D.  and  F.  Co. 

LA  PLATA. 

California :  Parrot  City 

PAKK. 

Alma  township Alma 


BOUTT 

Bahn'H  Peak Hahn'sPeak. 

8UM3UT. 

Spanldiog Kob  Roy 

Do ,  Sisler 


Head        No.  in 
pressnro.       M»e. 


F^t. 


eo 

80 


140 


75 


80 


225 


85 
75 


Length. 


Feet. 


Diameter. 


Itiche*. 


Thickness. 


4-inch. 
No.  18. 


1      8to24 

8to30 No.l4. 


1,200       12to20 4-ineh. 


2     16to22 


I  No.  20. 


15 ^-inch. 


18 

7  to  16 A-^ch. 


DAKOTA. 


pximncoTOX.  • 

Ci-nft^Ierate Stockade  (a) 

Rocker\-ille Black  Hills  Placer  Company. 


1 

25 
200 


6 

9to28 i-andi-inch. 


OEOROIA. 


HALL.  > 

810  0.  M ;  Glade  (6) 


LUMPKIX.  I 

Twrlfih I  Battle  Branch 

Do ,  Findley(f») 

Do '  Giiscom 

Twrlfrh  and  First i  C'hirapo  and  Georgia 

Do Hand  dug  I'arlow.' 

Thirteenth !  Cleveland,  or  Bogg's  Branch 


uxiox. 


Tenth  and  First. 


Coosa  (e) 


WHITK. 


Thinl I  Nacoochee  (a) . 

Fomth Forest  Spring 


156 


150 


80 

75 

105 

50 


110 


40 
00 


I 
1 


•> 

1 


900       6 


i-ineh. 


-9 No.  16,  wire-gange. 

—  14 No.  16,  wire-gauge. 

j  6 No.  24,  ^  ire-gaage. 

9 

520       6toiG 

4 iVlofb. 


6. 


0. 
0. 


i-inch. 


IDAHO. 


ALTURAB. 

ISlk  Creek ,  Iiaidscrabble(6) 

BomL  I 


l!o»ton 11.  \V.  Sp<'ncer 

Aloore's  Creek I  CrepiscnlUi  (6) 

Do I  Nol>le.  Lower  &.  Mann 

Do ThoniCreek 

PiiiDi'cr j  Hon.  Bon.  WilnoQ 

Do '  Stevenson  Sc  Noble  — 


75toi:5 


70 

60  to  100 

114 

75  to  lUO 

70 

150  and  200 


o 


2 


1.240 

926 

7,600 


6to8 

6 

7toll Nos.l8and20. 

7 

7  and  1 1 .    Nos.  18  and  20. 

11  to  20 Nos.  16  and  18. 


MO^TTAIVA. 


BKAVIR  HIAD. 

Bannoik Baijuock(2» 

Iht Whit«Bar(l»  

DIRK  LOIMSB. 

«oldlIill Sqiiuw  Gulch 

IIeBd«'is«>n  Gnlch Butl*  r  &  Ande: son 

ladependence Oro  Finu 

Nelson IMoneer(a) 

SoniRiit  Valley   Noyes  &  Upton 


LKWIB  ANH  CLARKE. 

LMtChanee :  W. A. Cheesmon (a) 

MRAOHKR.  ' 

Oerman '  Diamond  Flame  and  Hydraolio. 

ThoopeoB  Ovlch *  California 

Do ,  UorcanBar 

'  Tubbe4k 


Do. 


Ramsey. 


40 
20  to  75 


130 
125 

00 
110  to  150 

50 


45  to  60 


200 

00  to  75 

00 

76 


6. 
6 


4 
1 
1 
1 
1 


1.500 


6. 

6  and  7. 

8 

6 


4      2to6 


1  . 

1  . 

1  . 

1  I. 


•  11. 
I  6.. 


a  CtBTaa. 


b  QaJTaatoed  ihoot  iron. 


e  UaVMK. 


i  im  h. 
i  inch. 


11  and  15    ,*«  inch. 


inch. 
OS.  18  and  20. 


^  inch 
Ko.  20. 


Nos.  22  and  24. 


192 


PRECIOUS  METALS. 


Table  LXVn.— FEED  PIPES  IN  HYDRAULIC  MINES— Continued. 

NORTH 


County  and  district 


MOKTOOMSBT. 

Eldorado 

POI.K. 
BAKBB. 

Bine  Gallon 

Do .-. 

Chicken  Creek 

Do 

Hnmboldt  Basin 

Mormon  Basin 

Pocahontas  

Do 

Do 

Do V 

Do 

Rye  Valley 

Shasta 

Do 

Do 

Do 

Somter 

Willow  Creek 

DOUGLAS. 

Biff  Bend  Cow  Creek 

Do 

Do 

Do 

CafionTille 

Do 

Green  Mountain 

Do 

ORAKT. 

CafionCity 

Granite 

Do 

Marysyille 

RockCrcok 

Do 

Trail  Creek 

JACEBON. 

Applcgate 

Do 

AshUnd   , 

Coyote  Creek 

Do 

Farri^ulch 

Forty^nine 

Do...... 

Sam's  Valley , 

Sterling 

Do 

TTniontown 

Do 

Wolf  Creek 

J06KPHIK1C 

Grass  Creek 

Do 

Waldo 

Do 

Yank 

Do 

WABCO. 

Oohoco 

dbBSTEBFIXLD. 
SALT  LAKB. 

[oontaln 

«  Bobber. 


Fett. 


Beaver  Dam  .... 
San  Chzistian  (a) 

Cochrane 


25 
40 


50 


yo.in  ! 
use.    , 


Length. 


Diameter. 


Thickness. 


FuL 


1 
8 


Inehet. 

6 |imh. 

3 

5 No.    20,    Birmingham 

'      gauge. 


OBEOON. 


Littlefleld  &  Duckworth 

Marysvillo 

J. N. Oshomo  &.Co{b) ... 

Porter  (6) 

Colt&Co 


60 
80 
80 
80 
60, 80  &  175 


Kosei-8  &,  Copeland 

Ba&lv 

Baisly  &  Daly 

Lew  Cooper  &  Co. . 
Nevoi-sweat 


Salmon  Creek 

Powers  &  Co 

Ah  Moon  

Campbell 

Steiger's  French  Guloh 


I 


Stephenson 
Sumter  . . . 
W.  Boswell 


J.  Fuller 

!  D.  A.  Levens 

Merriam  &  Anderson. 

Salmon 

Catchings 


I  300 

90. 100  &  140 
I  100 

I  140 

i  100 

65 
76 
70 


200 
120 
160 
175 
45 


McWilliams  ^It  Ash. 

, '  Cha«i.  Dwelley 

]  M.  T.  Dyer  4t  Son  .. 


SprouKb) 

Bomo  &,  Lucas  (b) 
Kopp  &,  Johnson  . 

Cannon  &^  Co 

Thompson 


Erickson  Owens 
LaHswell  &  Co.. 
Trail  Creek . .     . 


Graud  Applegate. . . 

Squaw  Lake  

Anderson  &,  McCall 

Marshall's  (b) 

Wm.  Ruble 


Farris  Gulch 

Daveni>ort 

Forty-nine 

Hays  Sc  McGruder. 
Saltmarsh 


,  Sterling..  .. 
I  Chapel  8c  Co 

I  Gin  Lin 

Gross  Bros  . 


160 

aoo 

125 


75 
45 
130 
i  200 

140  to  230 

150 
200 
130 


130 

327 

60 

40 

200 

800 

100 

150 

80 

80 

830 
300 
250 
100 


Goff.  Triplctt  8l  Chapin 

St^am  Beer 

Desftelies  &.  Co 

Waldo 

Blue  Gravel 

Josephine 


-I 


Wickaiscr  &.  Co 


160 
150 
300 
150 
160 
180 


60  to  200 


1 
1 
1 
1 
3 


70 

300 

300 

130 

125 

1 

i 

1 
1 

2 


1 
1 
1 
1 
2 

1 
1 
1 


1 
1 
1 


1 
1 

2 
1 
2 
1 


1 
1 
2 
1 
3 
2 


.:      *. 


5    I. 

1. 


1 

1     ' 


800 


700 

300 

1,400 

1,000 


800 
800 
750 


6.. 
13. 
7.. 
7.. 

7.. 


7  . 
11. 
U. 
6  . 
6.. 


11  and  13. 

8 

6 

8 

7 


sV  ^Dt'h. 
t^  inch. 
^  inch. 
^  inch. 
Ko.  20. 

Y%  iuch. 
'  1^  iuch. 
*  ^  inch. 

'  A  inch. 

Noil.  18  aud  IflL 

tV  inch, 
i  A  inch. 

No.  2a 
'  i^inch. 

8 Na20. 


7to9 :  ^inch. 


11  ..  . 
7  to  11 
7  to  10 
15  .... 
11 


A  inch, 
^incli. 
A  inch. 
Kal6. 
No.  18. 


11 

6 

5  and  7. 


A  inch. 
A  inch, 
y^inoh. 


7 ;  ^  inch. 

Ji::::::::::::::::::::::       '  " 

11 

11 


I  ^  inch. 
I  iH,  inch. 

^inch. 

^  inch. 


7.. 
7.. 
13. 


,Vii«sb. 


1.900 


300 
700 

1,200 

1,120 

1,100 

500 


600 


630 
1,408 
2.800 

000 
1,050 
1,500 


16 

15  to  22    . 

11 .. 

8  

11  

7 

11  to  22.. 
6tol0  ... 

11 

6 

\  16  and  22. 
,  15 

15 

11 


.'  ^inoh. 
I  ^inch. 

jVinch. 

t-inchu 
'  A-inch. 

^Inoh. 
^inch. 
WV-inohu 
Ko.  1& 
Na20. 

^inch. 
No.  16. 
•^•inch. 
^•incli. 


7  to  11  . 
11.   .     . 
6  loll 
13  to  22 

16 

11 


^inch. 

A-inch. 

Nos.  16  and  la 

JUinch. 

No.  10. 

No.  1«. 


No.  20. 


soitth  cabojlina. 

dbBSTEBFIBLD. 

Brewer  ic) 

65 

2     . 

1.700 

6 

No.  22. 

1              i 

VTAH. 

SALT  LAKB. 

West  l^onntAln 

100 

• 

10 

A-^boIl 

ftCan^M. 


«  GslvBiilied  sheet  inuki 
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tabue  LxvnL— thickkess  and  weight  of  weouoht  ntON. 

fUnitod  SUtM  gmoge  and  Bimio^iam  gaaga  oompuad.] 


lAUGB. 

n 

*nm*«wtf«*a  a««    a* 

«fn^ 

UJilABU   VAAASO   « 

No.  Of 
gaoge. 

Thiokneaa. 

Weight  per 
square  foot. 

Ko.of 
gauge. 

Thickness. 

Weight  per 
square  foot. 

10 

U 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Inch. 

0.101890 

a  090743 

a080808 

0.071061 

0.064084 

0.057C68 

a050820 

0.045257 

0.040303 

a  035890 

0.031061 

0.028462 

0.025347 

a  022571 

a  020100 

0.017900 

Pound$t 
4.0884 
8.6410 
8.2424    I 
2.8874 
2L5714 
8.2890 
2.0302    ! 
1.8160 
L6172 
L4400 
L2824 
1.1420 
1. 0170 
0.0057 
0.8065 
0.7182 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

■    24 

25 

Inch. 
0.134 
0.120 
0.109 
a095 
0.083 
a072 
0.065 
0.058 
0.049 
0.042 
0.035 
0.032 
0.028 
0.025 
0.022 
0.020 

Pound*. 
5.8767 
4.8150 
4.3736 
3.8119 
3.8304 
2.8890 
2.6081 
2.3272 
L&661 
L6852 
L4044 
1.2840 
1.1235 
1.0031 
0.8827    ' 
0.8026 

Nozzles. — ^The  size  and  power  of  hydraulic  nozzles  have  steadily  increased  from  their  first  introdaction,  and 
with  the  higher  heads  of  water  larger  apertures  have  come  into  use.  Thus,  while  a  few  years  ago  an  8-iuch  nozzle 
was  the  largest  size  employed,  and  then  only  in  a  very  few  mines,  machines  throwing  streams  up  to  11  inches  in 
diameter  have  since  been  introduced,  with  the  probabilities  of  a  still  greater  increase. 

The  number  of  nozzles  in  use  upon  a  claim  varies  from  one  to  fifteen.  It  is  very  frequently  the  practice  to 
direct  two  streams  upon  a  single  point  of  the  bank,  thus  obtaining  a  cross-fire.  At  most  of  the  larger  mines  work 
is  prosecuted  at  several  different  parts  of  the  claim,  and,  as  some  companies  operate  several  scattered  claims,  a 
number  of  nozzles  are  often  employed  by  a  single  ownership. 

The  larger  hydraulic  nozzles  of  the  "Little  Giant"  type  are  deflected  by  levers  and  counterpoised.  The  small 
brass  hand  nozzles,  of  no  particular  pattern,  ranging  from  1^  to  4  inches  in  diameter,  are  conveniently  slung  fh)m 
a  movable  tripod  and  directed  by  hand.  Such  nozzles  are  usually  connected  by  a  tapering  galvanized  iron  sleeve 
to  a  length  of  canvas  hose  and  have  no  joints. 

The  number  and  the  sizes  of  nozzles  used  at  some  of  the  hydraulic  mines  are  given  in  the  accompanying  table. 
The  heads  or  pressures  of  water,  in  feet,  are  stated  in  Table  LXVII. 

Table  LXIX.— HYDRAULIC  NOZZLES. 

ABIZONA* 


Coantj  and  dlstriol 


TATATAI. 


Jnckmm 


Mine. 


No.  of 


Ko.ftdh7 
one  pipe. 


Stse. 


lengtkoT 


€AI<IFOBlfIA« 


Bum. 

CherokeoTUt 

Morris  BnTlne 

QroTille 

CALAVBBAS. 

Mokelmnne  Hill 

Do 

Dor 

Do 

Do 

DBL  VOBTI. 
PLACBS. 

DntohFlat 

GiddBiui 

lovBHin 

mohifan  Bluff 

VOL  13 ^13 


Spring  Valley. 
lioRisBaTine 

OroviUe 


Bonania .. 
Duryea ... 
Eureka  ... 
Mammoth . 
Penobscot 


Bunker  Hill.. 
China  Creek . 
Del  Norte.... 
Happy  Camp 
Mac-*-moc ... 
Wingate 


Polar  Star  .... 

GoldBnn 

Orion 

VanEmmona 


t 


1 
1 
2 
1 
8 


1 
2 
3 
2 
1 
1 


2 

4 
1 

2 


Oneli 
2. 


1 
1 
1 
1 
1 


1 
1 
1 
1 
1 
1 


1 

1 

1 
1 


4to8 
4to6 


4and 
3iand4' 


100 
175 
180 
180 
180 


180 
U60 

100  to  180 
100  to  278 


180 


120 
125 
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Table  LXIX.— HYDRAULIC  NOZZLES— Continued. 
CAIilFORIfIA— Continiied. 


Coanty  and  district. 


PLUMAS. 


Seneca 


SHASTA. 


Igo 


SIBKITOU. 


CaUaliMi*s  Ranch. 

Galena  HiU 

Indian  Creek 

Do 

McAdams  Gnlch . 


Mine. 


North  Fork 

Black  Hawk 

HnnpurianHill... 
Plamas  M.  and  W 


Dry  Creek 


A.B.C. 


Kaof 
noulea. 


1 
1 

4 
6 


8 


2 


No.  fed  by 
one  pipe. 


1 
1 
1 
1 


Siae. 


Mean 

length  of 

stream. 


4 
li  and  24 

6 
•land  7 


4iand5i 


2and2i 


Ft€L 


50 

30 
180 
150 


00 


Do 

OroFino  .... 
Sciad  Valley 

Do 


La  Grange. 


Buckeye  

Cafion  Creek . 

Duuglas 

Indian  Creek. 
Minersvillo... 


Red  HiU 

Do 

Do 

Taylor's  Flat. 
Weaver 


Do 
Do 
Do 
Do 
Do 

Do 


BTAHISLAUB. 


TBUIITX. 


BayCi^ 

Coyote  Creek 
Hiyon 


Oak  Grove 

John  Yoong 

Fort  Goff  Creek  . 
Thompson  Creek 


La  Grange 


Bnckeye 

Wilt   

Smith's  Flat . 

Johnston 

Digger  Creek 


Evans  it.  Bartlett 

Mammoth 

McKenua 

Trinity    

Gai-deb  Gulch 


Harvey  Bros 

Holman  &.  Mahon. 
Hupp  tL  Murray . . 

Maoie's  Bench 

Rule  Bros 


Weaver  Creek 

Center  Placer 

Chapman  ic  Fisher. 

Gribbles      

Hagcr  &  Haas 


Slattery... 
Trinity . . 
Wiltshire 


1 
3 

1 

1 
1 
1 
1 


12 


2 


1 
2 


1 
2 

2 
2 
2 
1 
1 

1 
1 
8 
2 


2 
2 
2 


1 
1 
1 

1 
1 
1 
1 


1 
1 
1 
2 


8 
1 
2 

2 
1 
2 
1 
1 

1 
1 
8 

1 
1 

1 
2 
1 


Ua]id2 

iSandlf 

l}and2 


n 


4  to  11 


2 
8 


6to8 


4 
6 


4 
4 
4 


8 


4and5 


SO 

40  to  00 

20 


80 
8b"to'45 


160 


210 


COIiORADO. 


CLKAB  CBBEK. 

Grass  Valley 

Jackson 

LAKE. 

California 

LA  PLATA. 

California .. 

PABK. 

Alma  township 

ROUTT. 

Hahu'sPeak 

BCJIUCIT. 

Spaulding 


L.  H.  Arthur. 
Edward's 


OroM.D.andF.Co 


Parrot  City 
Alma 


Hahn's  Peak  M.  Co 


Rob  Roy 
Sisler... 


1 
2 


2 


2 
2 


1 
1 


1 
2 


2 
1 
1 
2 


1 
1 


2 


8 
8 
4to0 
8to6| 


1| 


00 

100 


100 


00  to  100 


100 
00 


Confederate 
Rockerville. 


PBHHDfOTOir. 


Stockade 

Black  Hills  P.M. Co 


1 
1 


1 
1 


2 
U 


50 

176. 
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Tabl^  LXIX.— HTDBAUUC  NOZZLES— Continued. 

OBOROIA. 


County  Mid  dlstriot. 


HALL. 

noo.M 

LUMPKIN. 

Twelfth 

Do 

Do 

Twelfth  and  First 

Do 

Thirteenth 

mnov. 
Tenth  and  First 

WBITB. 

Third 

Foarth 


Mine. 


Glsde 

Battle  Branch 

Findley 

Grisoom 

Chicago  and  Giwrgia 

Hand  ^Barlow 

Cleveland  &  Bagg's  Branch 

Cooea 

Naooochee 

F(n«st  Spring 


Kaof 
nosalea. 


8 


1 
1 
1 
1 
1 
1 


2 

1 


Kcfedhy 
one  pipe. 


1 
1 
1 
1 
1 
1 


1 

1 


Sise. 


IneKeg, 
i|to2i 


2 


Mean 

length  of 

stream. 


FeeL 
75  to  100 


80  to  80 

10  to  80 

2& 

85 

100 

15 


80 


80 
50 


■]»AHO. 


ALTURAB. 

Slk  Creek 

BOISi. 

Boston 

Moore's  Creek /.. 

Do... 

Do 

Pioneer  

Do   


Hardscrabble 

R.  W.Spencer 

Crepiscolla 

Noole,  Lower  &,  Mann  . 
Thorn  Creek  ComiMUDy 

Hon.  Ben.  Wilson 

Stevenson  &.  Noble  — 


2and2i 


1  toSi 
2|to8 


25  to  50 


25 

20  to  80 

50 

20  and  40 


JHOIfTANA. 


BBAVBB  HXAD. 

Bannock 

Do   

DBBB  LODOB. 

GoldHiU 

Henderson  Galch 

lodependence  

Kelson 

Sammit  Valley 

LBWI8  Ain>  CLABKB. 

Last  Chance 

MBAOHBB. 

Gorman 

Thonfpson  Golch 

Do 

Do 

OHM 

BlneCafton 

Do 

Chicken  Creek 

Do 

Homboldt  Basin 

Mormon  Basin 

Pocahontas 

Do 

Do 

Do 

Do 

Bye  Valley 

8hai!ia 

Do 

Do 

Do '... 

Smntcr 

Willow  CvMk 


Bannock  D.  and  M  Co 
White  Bar 


Sqnaw  Golch 

Batler  Sc  Anderson 

j  OroFino 

I  Pioneer 

I  Noyds  Sc  Upton 


W.  A.  Cheesman 


Diamond  F.  and  H.  Co 

California 

Morgan  Bar 

Tnbbs  &,  Bamsey 


1 
1 


8 
1 
1 

4 
1 


2 


1 
1 
1 
1 


1 
1 


1 
1 
1 
2 
1 


1 
1 
1 
1 


8,iandO 
2 

2 


8|t06 


II 


40  to  60 
80 


130 

100 

50 

60 

40 


150 

26 

15  to  20 

30 


NORTH  CAROIiIIf  A. 

• 

Sldorado 

MOHTOOMBBT. 

• 

Beaver  Dam 

8 

1 

1 

1 
1 

1 

lto2 
2to8 

2 

150 

Ran  Chrifttian  , .           

u 

VOhtL 

Cochrane 

10 

ORBOOIf. 


Littlefleld  &  Duckworth. 

Mary  s  villa 

J.  yTOsbome  &  Co 

Porter 

Colt&Co. 


Rogers  4&Copeland 

Ba&ly        

Baisly&Daly 

Lew  Cooper  s  Co. . 
Neversweat 


Salmon  Creek 

Powera&Co 

Ah  Moon    

Campbell 

Steiger's  French  Golch 


Stevenson's. 
Somter 


1 
1 
1 
1 
8 

1 
8 

1 
1 
8 

2 
5 
1 


2t03 

4 
8 
2 
2 

2 


1lH.ftid3 


a 


U,liUKl2 

2aad4 

2ft 
1ft  and  2 

2 

• 
t 


\ 


2S 
60" 

15- 


100' 

20 

150' 

80* 

125 
80 
80 
70 
70 
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Connty  and  dittxflot 


DOUOLAB. 


Bic  Bend  Cow  Cnek 
^Do 

Do 

Do 

Oa&onyille 


Do 

Green  Honntain 
Do 


OAAXT. 


Ciaton  City. 

Granite 

Do 

MarvsriUe . 


Do 

Book  Creek 

Do 

TraU  Creek 


JACK0ON. 


Applegate.... 

Do   

Aatalflnd 

Coyote  Creek 

Do 


Farris  Galoh 
Fort^-nine ... 

Sam's  Valley. 
Sterling 


Do 

Uniontown. 

Do 

Wolf  Creek 


JoeKPHun. 


Gcaaa  Creek. 

Do 

Waldo 

Do 

Yank 


Do 


WA8C0. 


Ochoco 


TAblb  LXIX.~-HTDBAULIC  nozzles— Continued. 

OBBOOIf— Contlniied. 


Mine. 


D.  A.LeTens 

J.Fnller 

Merrtam  ^  Anderaon 

Salmon 

Catchinga 


Mc Williams  &  Aah 
Charles  Dwelley... 
Dyer  &  Sons 


Sprool 

Borne  &,  Laoaa.... 
Klopp  &,  Johnson. 

Cannon  ScCo 

Hillls 


Thompson 

EricksoD  ic  Owens. 

LassweU  &Co 

Trail  Creek 


Grand  Applegate . . . 

Sqnaw  Lake  

Anderson  A.  MoCall 

Marshall 

Wm.  Ruble 


FarriaOulch 

Davenport 

Forty -nine 

Hays  &,  McGmder. 
Saltmarsh  &  Co.... 


Sterllnif 

Chapel  &  Co 

Gin  Lin 

Gross  Bros.. 


Gofi;  Triplett  &  Chapin. 

Steam  Btn-r 

Desselles  ScCo 

Waldo 

BlueGrayel 


Josephine 


Wiokaiser  Se.  Co 


Ko.of 
nosslea. 


1 
1 
1 
1 
1 

1 
1 
2 


1 
1 


3 


1 
1 
1 
1 
1 

2 

1 
1 
1 
1 

8 
1 
2 
1 


1 
1 
2 
1 
2 


Ha  fed  by 
one  pipe. 


1 
1 

1 
1 
1 

1 
1 
1 


1 
1 
1 
1 


Sise. 


InehM. 

2 

2 

2to2| 

8, 4,  and  6 

8  and  4 

4and4| 
Uand2 
liand2 


2 


1 
1 
1 
1 


1 
1 
1 
1 


1 
1 
1 
1 
1 

2 
1 
1 
1 


1 
1 
1 
1 
2 


8 
6 
8 

8to4 

2 
8 
2 

2 

u 

6 
5 

5 
8 


I|and2| 
8to8{ 
2k  to  6 

4|to6 


Uandll 


Mean 

length  of 

stream. 


FttL 


25 

76 

76 

200 

180 
40 
80 


40 

00 

160 

60 

60 
50 
80 
60 


150 
00 
80 
20 


60 
80 
40 


20 

226 
160 
160 


76 
60 

86 

40 

76  to  100 

76 


80VTH  CAROIiIlVA. 

OBSnSBFIBLD. 

Brewer 

• 

2 

1 

l|and8 

86 

• 

UTAH. 

• 
8AUr  LAMM, 

'W^flt  ICovntatai 

Argonaut 

1      i 

1 

8 

• 

80 

Duty  of  thb  mineb's  inch. — In  loose  gravel  the  excavatiBg  power  of  the  hydranlio  stream  is  frequently 
greater  than  the  transporting  power  of  the  same  water  in  the  sluices.  It  would  be  useless  to  pipe  down  more  gravel 
than  can  be  sluiced,  90  that  the  transporting  power  in  such  cases  becomes  the  measure  of  duty.  Computations  made 
by  different  engineers,  and  based  upon  actual  experiment,  show  a  range  of  between  1  and  10  cubic  yards  of  material 
moved  per  24-hoQr  inch  of  water  (2,250  cubic  feet),  with  an  average  of  about  3  yards  per  inch.  The  amount 
transported  depends  not  only  upon  the  character  of  the  material,  heavy  and  cement  gravel  requiring  much  more 
water  than  light,  loose  wash,  bat  also  upon  the  grade  of  the  sluices.  An  increase  in  the  grade  with  a  given  volume 
of  water  results  in  greater  carrying  capacity,  thoagh  the  exact  ratio  of  increase  is  not  reduced  as  yet  to  law.  The 
conditions  vary  widely  in  different  localities. 

Watee- WHEELS. — In  some  hydraulic  mines  the  power  for  operating  the  derricks  by  which  the  large  bowlders 
are  handled  is  furnished  by  water-wheels,  usually  of  the  hurdy-gurdy  type,  in  which  the  direct  impact  of  water 
under  considerable  head  is  directed  through  nozzles  against  the  periphery  of  small,  rapidly-revolving  wheels.  The 
power  developed  usually  ranges  between  5  and  20  horse-power  for  each  wheel.  These  wheels  and  small  overshot 
wheels  are  also  used  in  connection  with  drift  mines  for  pumping  and  for  driving  air-compressors  and  for  motive 
power  in  the  cement  mills.  Ghinese  irrigating  wheels  are  sometimes  employed  to  raise  water  for  sluicing  in  creek 
wasbwgB, 
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,  Sluices  fbom  bank  to  ohocney. — These  are  usually  cuts  in  the  bed-rock  of  irregular  width,  the  bottoms 
of  which  have  a  grade  of  from  G  inches  to  1  foot  in  12  feet. 

Sluices  in  tunnels. — The  natural  rock  floor  of  a  tunnel  may  servo  as  a  sluice,  but  more  commonly  the 
tunnels  are  fitted  with  large,  substantially-built  wooden  sluices,  having  rock  riflles  of  basalt,  wooden  block  riffles^ 
or  old  railroad  iron  and  scantling  faced  with  iron,  as  described  below. 

Sluices  below  tunnels. — These  are  constructed  after  the  manner  described  unaer  the  head  of  flumes,  and 
are  really  ground  flumes  designed  to  carry  gravel,  etc.,  in  addition  to  the  water,  but  are  more  strongly  built  than 
the  water  fluming.    A  few  typical  sluices  are  briefly  described  in  the  accompanying  table: 


Tabijb  LXX.— DIBiENSIONS,  ETC.,  OF  SLUICES  IN  PLACER  MINES. 


Name. 


BUMk  Hawk 
DelNorte... 
Gold  Bon.... 


Looation. 


IN  TUKITBLfi  OB  CUTS. 


OL'TBIDE  OF  TUKKKL0. 


Width. 


Grade. 


Length. 


TTapf>T  &Haas  — 

Harvey  Bros 

Holman  Sc  Mahon. 
John  Yoong 


Orovflle. 


Bole  Bros 

Spring  Valley. 

Tan  Emmona . 

Weed's  Point 

WUtshire 


Five  miles  northwest  of  Qninoy, 

Plumas  county. 
On  Klamath  river,  near  Happy 

Camp. 
One  mile  southwest  of  Gold  Bun, 

Placer  county. 
In  Junction  city,  Trinity  county.. 
Weaver  district.  Trinity  county . . 

do 

In  town  of  Oro  Fino,  Siskiyou 

county. 
On  Feather  river,  near  town  of 

Orovllle. 
Weaver  district.  Trinity  county.. 
Cherokee  Flat,  Butte  county 


FeeL 


2 
6 


8in.inl2ft. 
«in.inl2ft. 


Feet. 


Style  of  riflies.   ||  Width,  i  Grade.  Length 


800 
2,600 


Town  of  Michigan  Bluffs,  Placer 

countv. 
Two  miles  north  of  Camp  ton  ville, 

Yuba  county. 
Trinity  county 


4to6 


at 

4* 


{ to  li  in.  in  12  ft 


8in.inl6ft 

13in.inl2ft.... 
6|in.inl2ft.... 


Blocks 

Old  car  rails 


Feet 
If 

2| 


5  in.  in  12  ft 
....do 


Feet 
i  mile. 

1,200 


Style  of  rifBea. 


2,000  I  Blocks 


1,800 

3.600 

600 


4    I  8)  to7  in.  in  12ft'       1.440 

3    ,81n.inl2ft 4,800 

3i     2  in.  in  12  ft 8,600 


Basalt 

Wooden  blocks . 

Rock  and  wood, 
en  blocks. 


3 
4  to  6 

2f 
3ito4 

4 


2iin.  inl2ft.... 

— do 

4  to  8  in.  in  16  ft 


10  in.  in  12  ft 

4in.inl2ft.. 

6iD.inl2ft.. 


2.400 

8,000 
6i  miles. 

800 

4,200 

1,200 


Blocks. 
Do. 


iBlockir. 
Do. 
Do. 


Blocks. 

Do. 
Bi|saltand 

en  blocks. 
Rock. 

Blocks. 

Do. 


Grade. — ^Tbe  average  grade  of  slnices  is  6  inches  per  box  of  12  feet,  though  if  the  gravel  is  very  heavy^ 
containing  bowlders,  a  steeper  grade  is  required,  and  as  much  as  18  inches  in  12  feet  is  sometimes  demanded. 
Light  sandy  gravel  can  be  carried  on  flatter  grades  than  the  standard,  and  in  all  cases  it  is  advisable  to  have  the 
sluices  set  at  no  steeper  grade  than  is  absolutely  necessary  for  the  transportation  of  material. 

Lining  of  sluices. — ^The  sides  of  the  slnices  are  protected  by  an  interior  facing  of  2-inch  plank,  which 
extends  above  the  riffles  as  high  as  the  portion  exposed  to  wear. 

Grizzlies. — These  are  gratings  of  parallel  iron  rails  which  allow  the  sand  and  fine  gravel  to  fall  into  the 
undercurrents,  while  the  larger  masses  are  carried  on  in  the  main  line  of  sluices  or  are  rolled  off  to  one  side  out  of 
the  way. 

Drops. — Where  it  is  possible,  drops  of  two  or  more  feet  are  made  in  the  sluice  string  for  the  purpose  of 
breaking  up  pipe-clay  and  disintegrating  cement  concretions.  Even  if  the  gravel  is  apparently  quite  loose  and 
free,  such  drops  can  be  usefully  introduced  if  there  is  sufficient  fall,  and  with  tough,  clayey  gravel  they  are  still 
more  valuable. 

Undercurrents. — Wide  and  very  fiat  sections  o§  sluice,  placed  by  the  side  of  the  main  line  of  sluices  and 
fed  by  the  tine  material  wl\ich  falls  through  the  gratings,  are  called  undercurrents.  Here,  the  flow  of  water  being 
comparatively  shallow  and  sluggish,  an  opportunity  is  given  for  the  rusty  gold  and  float  amalgam  to  settle.  The 
tailings  of  the  undercurrent  are  returned  again  to  the  main  sluice  at  a  point  where  the  grades  coincide. 

Considerations  involved. — ^The  exigencies  are  such  that  in  very  many  mines  the  engineer  is  unable  to  Skdopt 
the  style  of  sluices,  etc.,  which  would  give  the  best  results,  and  is  constrained  to  resort  to  the  most  practicable 
makeshift.  The  appliances  for  saving  gold  have  been  developed  to  a  high  degree  of  perfection  and  are  well 
understood  by  hydraulic  miners,  and  with  ttie  right  facilities  very  efficient  means  are  taken.  Given  plenty  of  fall, 
an  abundance  of  water,  and  a  line  of  slnices  extending  along  the  side  of  a  canon,  the  system  adopted  would  be 
somewhat  as  follows:  A  number  of  drops  would  be  introduced  to  disintegrate  the  clayey  gravel.  By  a  series  ef 
grizzlies  the  larger  sized  material  (bowlders,  pebbles,  etc.)  would  be  shot  off  down  the  canon,  the  apertures  between 
the  bars  being  successively  diminished  until  only  the  finest  gravel  and  sand  would  be  left  in  the  sluices.  It  has 
been  recommended  that  this  sizing  should  be  carried  to  a  point  where  the  final  siftings  should  only  exceed  by  two 
or  three  diameters  the  coarsest  gold  particles  found  by  experience  to  occur  in  the  mine.  This  light  material  could 
be  carried  on  a  quite  flat  grsuie  with  a  shallow  volume  of  water,  thus  making  the  sluice  practically  a  continuous 
undercurrent  below  the  point  where  the  last  of  the  refuse,  coarse  material  had  been  eliminated,  or  a  series  of  still 
flatter  undercurrents,  returning  their  tailings  to  the  main  sluice,  could  be  added.  Auxiliary  streams  of  clean  water 
would  be  used  to  offiset  the  loss  over  the  grizzlies.  The  style  of  pavement  and  the  length  oi  the  string  would  then 
be  a  matter  of  economic  judgment. 
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Table  LXVII.— FEED  PIPES  IN  HYDRAULIC  MINES. 

ARIZONA. 


Comity  and  district. 


YAVAPAI. 


Mine. 


I 


Jaclcson 


Head      ;  No.  in 
presaore.  i    ose. 


Ftet. 


Length. 


Diameter. 


Ft€L 


InehfM. 


Thickneaa. 


CALIFORNIA. 


BUTTE. 


Cbcrokee  Flat 

SJorria  Bavine 

OrovUle 

CALAYEBAB. 

Mokelunino  Hill 

Do 

Do 

Do 

Do 

DEL  50RTE. 


SiirinK  Valley.. 
MorriH  Ravine. 

Oroville. 


Bonanza  .. 
Duryea  . . . 
Eurelca  . . . 
Mammoth 
Penobscot 


311 
160 

35 


lUU 


400 

I 

150   ; 

2."0 


Banker  Hill 240 

China  Creek 2-*5 

1X1  N'orte 100  to  175 

HappyCamp 125  tu  2<>0 

Miic-a-mac f*0 

Wingate 260 


PLACER. 


Dutch  Flat 
Cold  Hun.. 


Polar  Star 
Gold  Ban . 


Iowa  Hill 

Michigan  Bloff 


Orion , 

Ynn  Emmons 


PLt'MAH. 


Seneca. 


North  Fork 

Black  Hawk ... 

Hungarian  Hill 

Plumas  M.  and  W.  Co. 


6HA8TA. 


Igo 


Dry  Creek 


8I8KIY01:. 


450 

400 

•140 
I'OO 


75 

50 

1?0 

3uO 


175  . 


Call.,  han's  Ranch 
Imlian  Creek 

Do 

McAdams  Cieek  . 

Do 


Oit»Fino 

Sciad  Valley. 
Do 


8TAXI8LAU6. 


I.a  Grange .«. 


TUINITT. 


Buckeye 

Cafiou  Creek. 

To 

Doa;^laH 

Indii  u  Criek 


Junition  City 
Miut-iAville  ... 
Re«l  Hill 

D.» 

Do 


A.B.C.(a) i  175 

BayCity 1   200to3U0 

Coyote  Gnlch  (a) ■  184' 

Hiyou 150to200 

OakGrove ' ' 


John  Yi  ung 

Fort  GofT  Creek  . 
Thompson  Creek 


La  Grange. 

Buckeye . . . 
Bergcr 


200 

275 

65 


20  to  125    . 

300  I 


3 15aDd22. 

2     '  llond22. 


„  S    One,  30  . 

•*       >     Five,  14 


Mi) 


,  ^  inches. 


II 
II 


2     Ilandl3. 

11 

11   


2 

3 
'2 

1 
1 


•> 


1 
2 


1 
1 


2,300 
•J,  080 
4,100 
3.  liiU 
],1U0 
1,200 


11 


Main  A  in^b. 
Small  A  Inch. 


I  No.  14  and  18.  ruiteil 

States  gauge. 
No.  14  and  16.  Fniteil 

States  gauge. 
No.  14  and  16,  United 

States  gauge. 
No.  16,   Birmingham 

gauge. 
No.  16,   Birmingham 

gauge. 

No.  16. 


Ilnmll5 1  No.  16. 

11.15.  mid  19   jNo.ia 

11  to  24 No.  16. 

11  to  15 No.  16. 

15 N0.I6. 


Tapering  frinii  4  feet  to  1 1     No.  14  and  16. 

iurhes. 
Tnpering  from  5  feet  to  16  ,  No.   14,    Birmlnghnm 

ini-h<M.  ;      gauge. 

15  to  22 Nos.lftto  12. 

11  1  Nos.l8tol6.Biniiin;!;- 

ham  gauge. 

• 

16 Ainch. 

11 x'tinch. 

1.^>and  22 X  and  ^  inch. 

15  and  22 Nos.  16, 14, 12. 


8,^:00      15,19,  andSU j^  inch. 


1 
»> 

AM 

1 
1 

1 
1 
1 


1.200 

1,000 

900 

800 


2,000 
866 
800 


Nos.18,20,22. 

8 1  N0.2O. 

6 No.  18. 

6 No.  20. 

7 I  No.  16. 

6 !  Nos.20and24. 

11  to  15 No.  16. 

15 No.  16. 


Main,  22;  others,  15  to  36. 1 


Wilt 
Smith's  Flat 
Johnston  ... 


200 


Lewiston j  1 75  and  275 

Digger  Creek ;....'. 

Evans  &Baxtlett 

Mammoth 160 

MoKenna !  21H) 


Taylor's  Flat 
Weiuer 

Do 

Do 

1^ 


Trinity.... 

Garden  Gulch 

Hurvey  Bros 

Holmau  Sc  Mahon 
Hupp  6c  Muiiy ... 


I  ■ 


2%  '. 
210 


I 


Do. 
l»o. 
Do. 


Mabie'a  Bench 

Rule  Bros 

Weaver  Creek 

Center  Placer 

Chapman  Sc  Fiahcr 


100 
250 


Tl'IlA. 


Galena  Hill 


Grlbble  

Hager  Sc  Haaa 

Shittery 

Trinity 

Wiltshire 


270 


Weed's  Point. 


2,073 
1,500 
l.-'iOO 
2,  WO 
2,700 

1,800 
!I00 
2.060 
1,700 
2.  100 

700 
2,000 
1.900 
2.100 
2.400 

1,350 
1,200 
600 
1.400 
8,000 

2.000 
1,500 
700 
4,500 
1,600 


11  to  15  .. 
9  and  11  . 
9  and  11  . 

20 

15and2i. 


N0.I& 

13»ndl5 j  N0.I8. 

11  itiul  13 ' 

11  1  N0.I8. 

15  and  22 \  Nos.  14  .tnd  16. 

7  and  15 No.  16. 


15 •;  Nos.l4flndl6 

15 

13flud  15 

15.  16,  and  18 

13  and  15 


Nos.  16  and  18. 
Nos.  16  and  18. 


0,  7.  and  15. 

13 

15 

13     

15 


7andll.. 

14 

15  and  18. 

15 

13  and  15. 


Utol5 


>  Nos.  16  and  18. 

No.  16. 
Nal& 


No.  16. 

Nos.  14  and  16. 


Noa.l«andl8. 


a  GalTnnlxed  sheet  Iron. 
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Jaekflon:  Mostly  in  first  2  boxes. 


A.  B.  C. :  Mostly  within  50  feet  of  head. 

Bay  City :  90  per  cent,  in  first  10  boxes. 

Black  Hawk :  In  first  20  boxes. 

Bnnker  Hill :  80  per  cent,  in  first  10  boxes. 

Carroll :  Nearly  all  in  upper  boxes. 

China  Creek :  66  per  cent,  in  first  10  boxes. 

Coyote  Gnlch :  90  per  cent,  in  first  15  boxes. 

Bel  Norte :  90  per  cent,  in  first  15  boxes. 

Dry  Creek :  90  per  cent  in  first  10  or  15  boxes. 

Duncan  Cameron :  Nearly  all  in  upper  boxes. 

Dnryea :  Mostly  in  first  150  feet. 

Evans  &,  Bartlett :  75  per  cent,  in  first  4  boxes. 

Happy  Camp :  90  per  cent,  in  first  10  boxes. 

Hardscrabble  :  Nearly  all  in  upper  boxes. 

Harvey  Bros. :  90  per  cent,  in  head  boxes. 

Hidden  Treasure :  Mostly  within  200  feet  from  head. 

Hiyon  :  80  per  cent,  in  upper  boxes. 

Hungarian  Hill :  Mostly  in  first  20  boxes. 

Hupp  &  Murray :  80  per  cent,  in  first  700  feet. 

John  Young:  80  per  cent,  in  first  15  boxes. 


Blue  River :  Mostly  in  first  200  feet. 
Hahn's  Peak :  Mostly  in  first  3  boxes. 


ARIZONA. 


CALIFORNIA. 


Johnston :  75  per  cent,  in  first  10  boxes. 

La  Orange :  90  per  cent,  in  upper  boxes. 

Lewiston :  90  per  cent,  within  50  feet  of  head. 

Lincoln,  Hart  &  Henry:  Nearly  all  in  upper  boxes. 

Magalia:  Mostly  in  first  boxes. 

Mammoth :  Mostly  in  first  175  feet. 

Mammoth :  25  per  cent,  in  first  100  feet,  25  per  cent,  in  nnderourrents. 

McEeuna :  50  per  cent,  in  first  5^)  feet,  10  per  cent,  in  undercurrents. 

Morris  Ravine  :  Mostly  in  first  20  boxes. 

Muc-a-mnc :  75  per  cent,  in  first  10  boxes. 

North  Fork :  In  first  3  boxes. 

Oroville :  Mostly  in  first  10  boxes. 

Pellet  &  Truitt :  90  per  cent,  in  bed-rock  sluices. 

Penobscot :  90  per  cent,  near  head  of  sluice. 

Plumas  M.  and  W. :  Mostly  in  first  20  boxes. 

Rule  Bros. :  80  per  cent,  in  first  180  feet. 

Si  wash :  Nearly  all  in  upper  boxes. 

Trinity  :  90  per  cent,  in  first  120  feet. 

Wingate :  80  per  cent,  in  first  10  boxes. 


COLORADO. 


Rob  Roy :  Mostly  in  first  100  feet. 
Sisler:  Mostly  in  first  75  feet. 


GEORGIA. 


Battle  Branch :  Five-eighths  in  first  20  feet. 
Cleveland  &  Bnggs*  Branch :  Mostly  in  first  50  ftet. 
Coosa :  95  per  cent,  in  first  10  feet. 


Forest  Spring :  Over  50  per  cent,  in  first  96  fbet. 
Glade :  90  per  cent,  on  bed-rock. 
Griscom:  In  upper  50  feet  of  boxes. 


IDAHO. 


CrepiscuUa :  Mostly  in  first  6  boxes. 
Hon.  Ben.  Wilson :  Mostly  in  first  6  boxes. 
Noble,  Lower  &  Mann :  Mostly  in  first  2  boxes. 


Butler  &,  Anderson :  Mostly  in  first  3  or  4  boxes. 

California  :  Seven-eighths  in  first  4  boxes. 

Charles  Pryse:  Mostly  in  first  boxes. 

Diamond  F.  and  H.  Co. :  Mostly  in  first  quarter  of  slnioe. 

Morgan  Bar :  75  per  cent,  in  first  3  boxes. 


R.  W.  Spencer:  Mostly  in  first  6  boxes. 
Thorn  Creek :  Mostly  in  first  two  boxes. 


MONTANA. 


Pioneer :  Mostly  in  first  3  boxes. 

Shoup  Sc  Blume :  Mostly  in  first  3  boxes. 

Squaw  Gnlch :  Mostly  in  first  10  boxes. 

Tnbbs  &  Ramsey :  75  per  cent,  in  first  3  or  4  boxes. 

White  Bar :  Mostly  in  first  3  boxes. 


Cochrane :  Mostly  in  first  2  or  3  boxes. 


NORTH  CAROLINA. 


OREGON. 


Ah  Moon  :  Mostly  in  first  2  boxes. 
Anderson  &  McCall :  90  per  cent,  in  first  2  boxes. 
Baisly:  90  per  cent,  in  race. 

Baisly  &  Daily :  90  per  cent,  in  race,  balance  in  first  5  boxes. 
Borne  Sc  Lucas :  Mostly  in  first  2  boxes. 
Cannon  Sc  Co. :  90  per  cent,  in  race. 
Catchings :  Mostly  in  2  upper  lengths. 
Colt  &  Co. :  Nine-tenths  in  the  race. 
Dyer  &  Son :  In  first  2  boxes. 
Gin  Lin :  Mostly  in  first  4  boxes. 

J.  N.  Osborne  &  Co. :  Two-thirds  in  race  and  first  3  boxes. 
Klopp  &,  Johnson :  Mostly  in  first  2  boxes. 
Grand  Applegate :  90  per  cent,  in  first  2  boxes. 
I*w  Cooper  &  Co. :   Seven-eighths  in  the  race,  balance  in  first  3 
boxes.        • 

Littlefield  &  Duckworth :   Seven-eighths  in  the  race,  balance  in 
,  first  5  boxes. 
Marshall's :  Five-eighths  in  first  2  boxes. 


Marysville:  Nine- tenths  in  the  race. 

Neversweat :  95  per  cent,  in  the  race,  balance  in  first  5  boxes. 

Porter :  Three-fourths  in  race  and  first  3  boxes. 

Powers  &  Co. :  90  per  cent,  in  the  race. 

Rogers  &  Copeland :  Three-fourths  in  the  race,  balance  in  first  3 

boxes. 
Salmon  :  Mostly  in  first  2  boxes. 

Balmon  Creek:  90  per  cent,  in  the  race,  balance  in  first  100  feet. 
Sproul :  90  per  cent,  in  the  race,  balance  in  first  3  boxes. 
Squaw  Lake :  90  per  cent,  in  first  two  boxes. 
Steiger's  French  Gulch :  Mostly  in  first  and  second  boxes. 
Sterling  :  Mostly  in  first  10  boxes. 
Stevenson's :  Mostly  in  first  box. 
Trail  Creek :  Mostly  in  first  3  boxes. 
W.  Bosswell :  Mostly  in  upper  boxes. 
W.  Ruble :  Three- fourths  in  ground  sluices. 
Wickaiser  dt  Co. :  In  first  3  boxes. 
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County  and  dUtxiot. 


MOKTGOMERT. 


Eldorado. 


POIJL. 


Table  LXVn.— FEED  PIPES  IN  HYDRAULIC  MINES— Continned. 

NORTH  CABOIiINA. 


Head 
presBnra 


Feet. 


Beaver  Dam  .... 
San  Chxistian  (a) 

Cochrane 


25 
40 


50 


FuL 


1 
8 


OBBOON. 


6 

I  3 


Diameter. 


Tbickneas. 


Jneh€». 
iimh. 

i 

No.    20,    Birmingham 

gauge. 


Bine  Callon . 

Do 

Chicken  Creek. . 

Do 

Hnmboldt  Basin 


BAKXR. 


Mormon  Basin 
Pocahontas  .. 

Do 

Do 

Do 


1^ 


Do 


»ta 
Do 
Do 


Do 

Snmter 

Willow  Creek 


Littlefleld  &,  Duckworth 

Marysvillo 

J.  N.  ORbomo  &  Co  (6) . . . 

I'orter  (6) 

Colt&Co 


Rocci'S  Sc  Copeland 

Baislv 

Balsly  &  Daly 

Lew  Cooper  ic  Co... 
Neverswcat 


60 

1 

80 

1 

80 

1 

80 

1 

60. 80  &.  175 

3 

70 

1 

300 

1 

300 

1 

130 

1 

125 

1 

Salmon  Creek 

Powers  &  Co 

Ah  Moon  

Campbell 

Steiger's  French  Gulob 


I  300 

90,100&140 

I  100 

146 

100 


Stephenson 

Snmter   

W.  Biwwell 


DOUGLAS. 


Big  Bend  Cow  Creek 

Do 

Do 

Do 

Cafionvllle 


Do 

Green  Mountain 
Do 


J.Fuller 

D.  A.  Levens 

Merriam  &  Anderson. 

Salmon 

Catchings 


Cafion  City 
Granite  — 

Do 

Marysville. 


OBAKT. 


McWilliams&  Ash. 

Chan.  Dwelley 

M.  T.  Dyer  &  Son  .. 


BockCrcok. 

Do 

Trail  Creek. 


Sproul(6) 

Bomo  Sc  Lucas  (b) 
Kopp  &.  Johnson  . 

Cannon  d&  Co 

Thompson 


Erickson  Owens 
LasRwell  St  Co.. 
Trail  Creek..     . 


Applegate  — 
Do , 

Ashland   

Coyote  Creek. 
Do 


JACKSON. 


I 


Fi 
Fort: 


arri^ 
brtvVi] 


ulch 
ine . . . 


Sam's  yiaie^! 
Sterling 


Do 

XTninntown  . 

Do 

Wolf  Crock. 


Graud  Applegate. . . 

Squaw  Lake  

Anderson  &.  McCall 

Marshall's  (&) 

Wm.Buble 


FarrisOulch 

Davenport 

Forty 'nine  

Have  &  McGmder. 
Saltmarsh 


300 
100 
150 

80  I 
80 


Grass  Creek 
Do 

Waldo 

Do 

Yank 

Do 


J06RPHIKK. 


Sterling..  .. 
Chapel  &  Co 

Gin  Lin 

Gross  Bros . . 


Goff,  Triplett  &  Chapin 

Steam  Beer 

Dos9eUes  &,  Co 

Waldo 

Bine  Gravel 

Josephine 


WASCO. 

Oohooo 1  Wickaiser  d:  Co 


50  to  200  i 


75 

1 

45 

1 

130 

1 

200 

1 

140  to  230 

2 

160 

1 

200 

1 

130 

1 

330 

2 

800 

1 

250 

2 

100 

1 

150 

1 

150 

1 

300 

2 

150 

1 

160 

3 

180 

2 

^  inch. 
^  inch. 
T^  inch. 
^  inch. 
Ko.  20. 

^^  inch. 

^  inch. 

'  ^inch. 

inch. 

inch. 


t 


Nob.  18  and  la 
t^  inch. 
X  inch. 
No.20l 
^inch. 

No.  20. 

^  inch. 


!  A  inch. 

■  No.  16. 
No.  18. 

A  inch. 
^  inch. 
itt  inch. 


■  A  inch. 
^  inch. 

■  ^  inch, 
t^inch. 
^  inch. 


i^inbh. 


^  inoh. 

^inch. 

t^iuch. 

i-inch. 

^•inch. 

^inch. 
^inch. 
A-inoh. 
No.  16. 
No.  20. 

inch, 
b.  16. 
^•inch. 
B^-inch. 


^inch. 

A-inch. 

Nos.  16  and  18. 

A-inch. 

Nal6. 

No.  16. 


Na20. 


SOITTK  CABOIilNA. 

CbSSTEKFXXLD. 

Brewer  le) 

1 

1 
1 

65            2    . 

1 

1 

1,700 

5 

No.  22. 

1 

1 

* 

UTAH, 

SALT  LAKB. 

ift  Monntain t-T--,-.. .......... 

100 

• 

10 

A-inob. 

«  Bnbber. 


ftCa&'VM. 


9  GAlyaaiied  shMit  iroiLi 


PLACER  MINES. 
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Tablb  LXVIIL— THICKliESS  AND  WEIGHT  OF  WBOUOHT 

[XTnttod  Stat—  gMf>  Mil  BlrMlit,^iMi  gaajee  nwf iriii  ] 


CnXSD  BTJLTI8  OAITQB. 


BBMXXQHAli  OACXaB. 


Ho.  of 


10 
U 
12 
IS 
U 
15 
16 
17 
18 
If 
» 

n 
n 

23 
24 

2S 


1 

Weiitbtper  | 
aqnoiofooC 


o.ioiaoo 

a  000742 
OL080B08 
OL  071001 
0.004064 
0.057008 
01060820 
0.048257 
0.O40M3 
OL  035800 
01081001 
0.028482 
0.0SS847 
0.022571 
a  020100 

a  017000 


4.0884 
8.0410 
8.2424 

2.8874 
2.5714 
2.2800 
2.0302 
L8150 
L0172 
L4400 
L2824 
1.1420 
L0170 
0.0057 
0.8005 
0.7182 


KoLof 


Weigkt 


10. 

11. 

12. 

18. 

14. 

15. 

10. 

17 

18. 

10. 

20. 

21- 

22. 

23. 

24. 

25. 


0.114 
0.120 
0.108 
0.095 
0.063 
0.072 
0.005 
0.058 
0.040 
0.042 
0.035 
0.^8 
0.028 
0.025 
0.022 
0.030 


5.8707 
4.8150 
i.8780 
8.8110 
8.8804 
2.8800 
2.0081 
2.8272 
L0061 
1.0882 
L4044 
1.2640 
L1235 
L0031 
0.6827 
0.8025 


Nozzles. — ^The  size  and  power  of  hydraulic  nozzles  have  steadily  increased  fh>m  their  first  introdoetioii, 
with  the  higher  heads  of  water  larger  apertures  have  come  into  ose.  Thus,  while  a  few  years  ago  an  8-inch  nozzle 
was  the  largest  size  employed,  and  then  only  in  a  very  few  mines,  machines  throwing  streams  np  to  11  inches  in 
diameter  have  since  been  introduced,  with  the  probabilities  of  a  still  greater  increase. 

The  number  of  nozzles  in  use  upon  a  claim  varies  from  one  to  fifteen.  It  is  very  frequently  the  practice  to 
direct  two  streams  upon  a  single  point  of  the  bank,  thus  obtaining  a  cross-fire.  At  most  of  the  larger  mines  woik 
is  prosecuted  at  several  different  parts  of  the  claim,  and,  as  some  companies  operate  several  scattered  claims,  a 
number  of  nozzles  are  often  employed  by  a  single  ownership. 

The  larger  hydraulic  nozzles  of  the  ^^  Little  Giant"  type  are  deflected  by  levers  and  counterpoised*  The  small 
brass  hand  nozzles,  of  no  particular  pattern,  ranging  from  1}  to  4  inches  in  diameter,  are  conveniently  slung  from 
a  movable  tripod  and  directed  by  hand.  Such  nozzles  are  usually  connected  by  a  tai>enng  galvanized  iron  sleeve 
to  a  length  of  canvas  hose  and  have  no  joints. 

The  number  and  the  sizes  of  nozzles  used  at  some  of  the  hydraulic  mines  are  given  in  tbe  accompanying  taUe. 
13ie  heads  or  pressures  of  water,  in  feet,  are  stated  in  Table  LXYIL 

Table  LXDL.— HYDRAULIC  NOZZI.E6. 


TATATAL 


Vtt.of 


Vm.Uihj 


CAMstwmmmA. 


OcvTiUe. 


Dorjea 


MAmmoCh 
PeoolMKioi 


BankflrHm.. 
CbisA  Creek . 
DelKorte.... 
Happy  Cmdp 
Mme^m^mojc ... 
Winxate 


OckMi 


14 
8 


1 
1 

2 

1 
8 


1 
2 
8 
2 
1 
1 


8 
4 
\ 


V  w 


2 


1 
1 
1 

1 
1 


1 
1 
1 

1 
1 
1 


40o8 
4to0 


m 


100  to  180 
100t4>275 


\  ^IrrS^ 
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Table  LXIX.— HYDRAULIC  NOZZLES—Continuod. 
CAIilFORIflA-Gontiniied. 


County  and  district. 


Seneca 


PLUMAS. 


SHASTA. 


Igo 


SUKITOU. 


CaUahMi*8  Ranch. 

Galena  HiU 

Indian  Creek 

Do 

McAdams  Gnlch . 


Mine. 


XorthFork 

■  Black  Hawk 

HunpurianHlIl... 
Plamas  M.  and  W 


I 


Dry  Creek 


A.B.C. 


Ko.of 
nossles. 


1 
1 

4 
5 


8 


2 


No.  fed  by 
one  pipe. 


1 
1 
1 
1 


Sixe. 


Mean 

length  of 

etream. 


IneKeg. 

4 

li  and  2| 

•land  7 


4iand5i 


2and2i 


Feet. 


30 

30 
150 
150 


00 


Do 

OroFino  .... 
Sciad  Valley 

Do 


BTAHISLAUB. 


Bay  City.... 
Coyote  Creel 
Hiyon 


Oak  Orove 

John  Yonx^ 

Fort  Goff  Creek  . 
Thompnon  Creek 


La  Grange I  La  Grange 


TBUIITX. 


Buckeye 

Cafion  Creek . 

Dtiuglas 

Indian  Creek. 
MinersTillo... 


Bed  HiU 

Do 

Do 

Taylor's  Flat. 
Weaver 


Bnckeye 

Wilt   

Smith's  Flat . 

Johnston 

Digger  Creek 


Evans  &,  Bartlett 

MAmmoth 

McKeniia 

Trinity    ..  

Gai-den  Golch 


Do 
Do 
Do 
Do 
Do 

Do 


Harvey  Bros 

Holman  Sc  Mahon. 
Hnpp  &.  Murray . . 

Maoie's  Bench 

i  Rule  Bros 


Weaver  Creek 

Center  Placer 

Chapman  Sc  Fisher. 

Gribbles        

Hagcr  &  Haas 


Slattery... 
Trinity . . 
Wiltshire 


1 
3 

1 

1 
1 
1 
1 


12 


2 


1 
2 


1 
2 

2 
2 
2 
1 
1 

1 
1 
8 
2 


2 
2 
2 


1 
1 
1 

1 
1 
1 
1 


1 
1 
1 
2 


8 
1 
2 

2 
1 
2 
1 
1 

1 
1 
3 
1 
1 

1 
2 
1 


Uand2 

iXandlf 

l{and2 


n 


4  to  11 


2 
8 


0to8 


40to6» 
20> 


8» 

80  to  45 


150^ 


4 

6 

210 

4 

4 
4 

...... ....... 

4 

3 

4and5 

............ 

COIiORADO, 


CLKAB  CBBEK. 

Grass  Valley 

Jackson 

LAKE. 

California 

LA  FLATA. 

California 

PARK. 

Alma  township 

ROUTT. 

Halm's  Peak 

SCJIUCIT. 

Spaulding 


L.  H.  Arthur. 
I  Edward's.... 


OroM.D.andF.Co 


Parrot  City 


Alma 


Hahn's  Peak  M.  Co 


Rob  Roy 
Sisler... 


1 
2 


2 


1 

1 


1 
2 


2 


2 


1 
1 


00 
16a 


100^ 


00  to  100 


105 
00 


punnnoTOif. 


Confederate 
Rockerville. 


Stockade 

Black  Hills  P.M.  Co 


1 
1 


1 
1 


2 
U 


60 

17& 
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OBOROIA. 


County  Mid  district. 


HALL. 

810  G.M 

LUMPKIN. 

Twelfth 

Do 

Do 

Twelfth  and  First 

Do 

Thirteenth 

mnov. 
Tenth  and  First 

WBITB. 

Third 

Fourth 


Mine. 


Glade 

Battle  Branch 

Findley 

Orisoom 

Chicago  and  Ghwrgi* 

Hand  ^k  Barlow 

Cleyeland  &  Bagg's  Branch 

Cooea 

Nacoochee 

Forest  Spring 


Kaof 
nosales. 


8 


1 
1 

1 
1 
1 
1 


a 

1 


No.  fed  by 
one  pipe. 


1 
1 
1 
1 
1 
1 


1 

1 


SijMs. 


IneKei. 
i|to2i 


a 

11 


Mean 

length  of 

stream. 


FeeL 
75  to  100 


80  to  80 

10  to  80 

2& 

85 

100 

15 


80 


80 
50 


IDAHO. 


ALTURAS. 

Elk  Creek 

BOlSk. 

Boston  

Moore's  Creek /.. 

Do... 

Do 

Pioneer  

Do 


Hardscrabblo 

R.  W.Spencer 

Crepiscolla 

Noble,  Lower  &,  Mann 
Thorn  Creek  Company 

Hon.  Ben.  Wilson 

Stevenson  Sc  Noble 


2 


4 

a 

1 

2 

18 
2 


aand2i 


lto2i 
2|to8 


8|and4 
land  5 


26  to  50 


25 

20  to  80 

60 

20  and  40 


JHOIfTANA. 


BBAVEB  HXAD.  | 

Bannock i  Bannock  D.  andMCo 

Do   I  WhlteBar 


DESB  LODOB. 


GoldHiU 

Henderson  Onlch 
lodependence  — 

Nelson 

Sammit  Valley  . . . 


Sqnaw  Golch 

Batler  Sc  Anderson 

OroFino 

Pioneer      

Noyos  ic  Upton 


LIWI8  Ain>  CLABKB.  I 

Last  Chance I  W.  A.  Cheesman 


MXAOHBB. 


Gorman 

Thonipaon  Golch . 

Do 

Do 


Diamond  F.  and  H.  Co 

California 

Morgan  Bar 


pgtt 
bbs 


Tnbbs  Sc  Bamsey 


1 
1 


8 
1 
1 

4 
1 


2 


1 
1 
1 
1 


1 
1 


1 
1 
1 
2 
1 


1 
1 
I 
1 


8,iand6 
2 

I' 

2 


8|to6 


il 


40  to  50 
80 


130 

100 

50 

50 

40 


150 

26 

16  to  20 

80 


If ORTK  CAROIiIIf  A. 

a 

Eldorado 

MOHTOOMBBT. 

• 

Beaver  Dam 

8 
1 

1 

1 

1 

1 

lto2 
2to8 

a 

160 

Sff-n  <^hristian 

14 

VOLK. 

Cochrane 

10 

OBBOOIf. 


BlncCallon 

Do 

Chicken  Creek  .. 

Do 

Homboldt  Basin 


Mormon  Basin 
Pocahontas — 

Do 

Do 

Do 


Do 

lire  yallqr. 
Sbai!^ 

Do 

Do 


Do 

Btcr 

WiDoirCvtek. 


Littlefleld  A,  Duckworth. 

Mary  s  ville 

J.  NTOsbome  &  Co 

Porter 

Colt&Co 


Bogers  St  Copeland 

Baisly  Sl  Daly  *. '. '. 
Lew  Cooper  &  Co. . 
Neversweat 


Salmon  Creek 

PoweraftCo 

Ah  Moon    

Campbell 

Steiger's  French  Golch 


Stevenson's. 
Somter 


1 
1 
1 
1 
8 

1 
8 
1 
1 
8 

a 

6 

1 


2to3 
4 
3 
2 
2 

2 


9^a|,ftid3 


n 


U.l*.u>d2 
2and4 

aft 

1ft and  2 

f 
2 


\ 


\ V-\ 


as 

60" 

15- 


100* 

20 
160' 
M* 
8(V 
80* 

125 
80 
80 
70 
70 
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Coat  pec  CBblo  ywd  mined. 

CMoeroa 

Cunlmino. 

miiw. 

Lincoln, 
Han* 

mina.. 

mine. 

•LSIT 

•LKt 

*l.ia 

fl.OHl            »D.0I5 

».. 

lAbat 

&>5t 

1.1411 

1.00 

l.»8l              0.W 

I1:!S 

O-OW 

0.D2 

6.6m 

0.06 

O.OU 

O-OOS 

0.074 

0.01 

0.12 

6.6w|          joi^ 

S^m 

Gratel  mills. — Cement  gravel,  if  rich  enough,  and  sometimes  also  gravel  which  is  qaite  looee,  is  crashed  in 
Btatnp-mills  of  the  same  character  as  those  working  on  free-gold  ores  fh>m  veins  bat  fitted  with  very  coarse  screens. 
The  gravel  from  the  Lyon  mine,  El  Dorado  county,  California,  is  crashed  by  a  20-8tamp  mill  driven  by  water 
power.  The  stamps  weif:h  100  poonds  each,  and  drop  90  times  per  minnte,  with  an  8-inch  fall.  Thirty  mioei's 
inches  of  water  ander  a  head  of  130  feet  furnish  the  motive  power.  Of  the  total  amount  of  gold  saved  80  per  cent, 
is  caught  in  tbe  battery.  Outside  of  the  mortar  the  pulp  fiows  over  a  silver-plated  copper  apron,  and  thence  through 
800  feet  of  slnices.  liut  little  gold  is  recovered  from  the  sluices,  however.  The  material  is  crushed  without  previous 
sizing. 

The  mill  of  the  Paragon  Company,  in  Placer  county,  California,  has  10  stamps  of  850  x>ounds  each,  with  steel 
shoes  and  dies,  dropping  9Q  times  per  minute,  with  a  fall  of  10  inches.  The  mill  is  driven  by  steam.  The  capacity 
is  40  tons  per  24  hours.  Here  the  coarser  gravel  and  bowlders  are  not  crushed,  bat  only  the  finer  and  softer  gravel. 
The  screens  are  sheet-iron,  with  -^Vii^ch  round  boles.  From  60  to  70  per  cent,  of  all  the  gold  saved  is  caught  by 
battery  amalgamation,  from  '^0  to  25  per  cent,  on  aprons,  and  the  remainder  by  a  concentrator  and  in  ISO  feet  of 
sluices.  The  record  of  a  cootinaons  run  from  September  19, 1879,  to  April  14, 1880,  as  quoted  by  Ur.  W.  A.  Skidmore, 
gave  the  following  results : 

Cai-loads of  gnvet  onuhed 4,211 

Total  yield |44,63&  53 

Average  yield  per  cBT-load $10  &7 

Average  yield  per  ton |7  0& 

Arerage  cost  pei  oar-load,  mining  and  milling t3  94 

ACCIDENTS  IN  PLACER  MINING. 

While  a  very  large  number  of  minor  accidents,  usually  caused  by  the  caving  in  of  banks,  occur  in  placer  mining 
these  for  the  most  part  are  confined  to  mere  bruises,  and  do  not  permanently  disable  the  miners.  In  comparison 
with  tbe  nnmber  of  men  employed  in  this  branch  of  mining  serious  accidents  are  infrequent.  The  returns  for  the 
censes  year  include  only  thirty-seven  casualties  considered  worth  reporting ;  of  these,  thirteen  resalted  in  death, 
and  twenty -four  were  not  fatal.  The  nnmber  of  men  killed  and  injured  by  caving  was  nearly  four-fifths  of  the  total 
accidents  reported,  while  the  next  most  frequent  cause  appears  to  have  been  the  premature  explosion  of  powder  in 
bank-blasting  or  in  blowing  up  bowlders,  stumps,  etc.  The  returns  are  necessarily  imperfect,  owing  to  the  fact 
thatalargenumberof  the  smaller  claims  were  not  reported  upon  in  detail.  The  following  table  illustrates,  however, 
with  eufKcient  clearness  the  relative  frequency  of  the  different  classes  of  accidents,  and  the  average  frequency  with 
which  the  latter  occur  in  mines  of  the  largest  extent  and  employing  tbe  greatest  number  of  hands: 
Table  LZXT.— ACCIDENTS  IN  PLACER  MINING  DURING  THE  CENSUS  YEAR. 
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MnriNG  DITCHES. 

The  system  of  arti&cial  water  cbaanels,  made  necessary  by  tbe  requirements  of  bydr&alic  mining,  and  serving 
also  to  snpply  placer  mines  not  worked  by  the  bydraolio  process,  as  well  as  qnarts>mil1s  and  other  works,  has 
become  of  vast  extent  and  importance.  There  are  now  over  ]0,000  miles  of  ditch  lines  in  the  United  States,  which, 
with  their  flames,  pipes,  reservoirs,  etc.,  represent  an  investment  of  (27,000,000,  ezclnsive  of  tbe  purchase  of  water 
rights.  Id  the  constmction  of  these  lines  many  novel  problems  have  arisen  demanding  tbe  exercise  of  a  high 
degree  of  engineering  skill.  Some  idea  of  tbe  magnitude  of  tbe  water  interest  may  be  gained  from  the  following 
exhibit :  ^ 

Total  length  of  ditch  linea (mileB)....  10,783 

Total  length  of  ditchra  proper do 10,183 

Total  length  of  flnmcw do 450 

Total  length  of  pipes do 150 

GreatvBt  length  of  IIdm  under  one  ownerahjp do S90 

Average  length  of  dit«h  lines  reported,  iuclnding  feedeni,eta do 26 

Average  length  of  all  California  Une« do I2J 

Haximom  eapacity  of  ditoh  lines (gallons  per  34  bouia) 7,560,000,000 

Total  coat  of  plant,  inclnding  reservotrs,  etc.,  and  axclii ding  cost  of  water  rights (dollara) tt7,066,M9  11 

Average  oost  per  mile,  ioolading  reservoirs,  etc.,  of  lines  reported do.. 

Average  cost  per  mile,  inolndlng  reservoirs,  etc.,  of  all  lin«a do.. 

Highest  oost  of  plant  reported  nnder  one  ownership do-. 

Nominal  capital  stock  of  13  corporations,  ezclnsive  of  mining  companies  owning  dit«hos. .do.. 

Workiag capital  of  27  linea do.. 

Total  Bonnal  expense  of  maintonanoe do-- 

Annnal  cost  of  repairs do 200,288  66 

Annual  oost  of  attendance,  exclosive  of  repairs do 626,991  76 

Average  length  of  season  of  lines  reported (dsfs) 211{ 

An  analysis  of  the  returns  shows  that  of  153  lines  for  which  tbe  ownership  is  specified  88.82  per  cent,  are 
owned  in  the  state  or  territory  where  thej~  are  situated,  while  11.18  per  cent,  are  owned  in  other  states  or  territories. 
Of  the  latter  more  than  one-half  are  controlled  by  New  York  capitiiUsts.  The  ditches  are  largely  owned  in 
connection  with  the  mines  which  they  supply,  though  a  few  very  important  linos  are  operated  by  water  companies 
not  engaged  in  mining.  Thus,  of  171  hydraulic  mines  from  which  patticulars  as  to  ownership  of  water  were 
received,  136  own  the  water  which  they  use  and  35  buy  it  from  the  owners  of  ditches.  Table  LXXYI  shows  the 
manner  in  which  the  ownership  of  the  ditch  lines  is  divided : 

Tasle  LXXVL— LOCALITr  OF  0WSEE8HIP  OF  MINING  DITCHES. 
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Capitax,  btook  of  water  companies. — ^Thirteen  corporations,  exclosive  of  mining  companies  owning 
ditches,  report  an  aggregate  nominal  capital  of  $38,805,000.  Nominal  capital,  it  should  be  observed,  bears  very 
little  relation  either  to  the  cost  or  to  the  value  of  plant. 

WoRKlNa  CAPITAL. — The  replies  to  an  inquiry  as  to  the  actual  working  capital  of  water  owners  (exclusive  of 
that  considered  elsewhere  under  the  head  of  hydraulic  mines)  wore  very  scanty  and  useless  for  statistical  purposes. 
In  California  two  ditch  lines  reported  $SOi,000  working  capital,  in  Georgia  one  line  reported  $200,1100,  and  in 
Oregon  21  Hoes  reported  9747,300.  The  aggregate  of  these  returns  from  it  lines  is  only  tl,451,300 — a  sum 
insignificant  in  compari»ou  with  the  true  total.  At  the  same  time  it  should  be  noted  that  in  a  large  number  of 
oases  "  working  capital "  is  represented  by  the  gross  receipts  fi-om  the  sale  of  water,  or  by  profit  in  minlQ.% '<«^!)3(» 
the  water  is  used  by  tbe  owners. 
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Extent  of  plant. — Tbo  followiug  list  gives  particulars  as  to  the  total  length  of  a  large  nnmber  of  important 
water-lines,  the  length  of  fluming  and  pipes  (exclusive  of  feed-pipes  on  hydraulic  mines),  and  the  reservoirs,  as 
reported  by  the  census  experts.  It  includes  a  few  lines  which  supply  water  for  quartz-mills  and  not  for  hydraulic 
mining,  and  several  which  carry  water  both  for  miuiug  and  for  other  uses.  These  details  arc  summarized  by  states 
and  territories  in  Table  LXXYIII.  The  totals  reached  are  merely  the  aggregates  of  the  direct  schedule  returns. 
While  the  latter  cover  most  of  the  important  ditch  lines,  a  few  large  ones  and  many  of  the  smaller  ones  not 
reported  upon  in  detail  are  omitted.    An  estimate  of  the  actual  tot^l  extent  of  ditch  plant  is  elsewhere  appended. 

Table  LXXVII.--EXTENT  OF  PLANT  OF  MINING  DITCHES  iqjPOBTED  UPON  IN  DETAIL. 


Connty  and  distriot. 


mteh. 


Total 

leni^h  of  I 

line, 
inoioding  \  Nnm* 
flumes,  etc.     ber. 


BBhSRVOlBS. 


Ca]»aoity. 


Length  of 
flumes. 


Length 
of  pipes. 


ARIZONA. 


▲PACBS. 

Boston 

U 
16 

If 

825 

MABXOOPA. 

Vnltnre  Pipe  Line 

84^480 
1,200 

TAVAPAI. 

0 

Jackson 

1 

812 

• 

CAIilFOBNIA, 


BUTTX. 

Cherokee 

Morris  BaTine 

Oroville 

CALAVBRAB. 

Mokelonme  Hill 

DKL  NOBTB. 
BL  DOBADO. 

CtoorgetowB 

BXTADA. 

Neyada  City 

PLACBB. 

Gold  Bon 

Iowa  Hill 

FLUMAB. 

Indian  Yalley 

Seneoa 

8BABTA. 
IgO 

9  BI8K1T0U. 

Indian  Creek 

Do 

MoAdams  Creek 

OroFino 

Do .•. 

Do'. 

Do 

Qoartz  Valley 

Do 

SoiadTalley 

Do 


Spring  Valley 

mottIs  Ravine 

Feather  River  and  Ophir 


Cook  ^Clarke 

Mokelnmne  and  Campo  Beoo. 
Union 


Banker  HQl  . 
China  Creek. 
DelNort«.... 
Happy  Camp 
Mno-a>mao  .. 
Wingate 


CalifomiB.. 
£1  Dorado.. 
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South  YnbB. 
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2  I  800,000,000  cubic  feet 

1  !  8,000,000  gallons 

4  '  500  inches  each  for  24  hours. 
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21,120 
13,200 


23,640 
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7,920 
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21,120 
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1 
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None. 

800  inches  per  diem  for  2|  months 

1.687.500  irallons 

18.200 
1,620 
2,640 

21,120 
5,280 
7,920 

18,200 

6,280 

68,860 

18,480 

28,760 
6,280 

2,500 
86,960 
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None. 
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10,660 
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410 
600 
400 
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1,000 
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•^.•.••••» 
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400.000  sallons 
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12 

600.000.000  cubic  feet 

2 

1.070.000.000  cubic  feet 
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4,000 
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Table  IXXVU.— EXTENT  OF  PLAITT  OF  MININO  DITCHES  BEPOBTED  UPON  IN  DETAIL— Continaed. 

CAIilFOIUVIA— Continoed. 


Coontj  and  dlstxlot. 


TJUMITI. 


Baekeye . 
Hayfork 

I>o.. 

I>o.. 

Do.., 


Do 

Do 

Do.  .. 
Indian  Creek  . 
Janotion  City. 


DIteh. 


Backeve 

(Four  (UtchM) 

Fry  Brothers 

HabbMd  &  Bdwmida 
Hunt  &  XUMon 


New  River. 
Point  Bar.. 

Tourot 

JohnatOD  .. 
Lewiflton  .. 


Chamberiain 

ChiDeae  Company . 


Lewlston • 

Do 

Do Canniogliam 

MinereTille '  KidjreTille  . . 

Taykvr'fcFIat Tiinhy 


Trinity  Center Coil 

Bow«'nDan 

Chapman  &  Fiaher 

Good  Friday 

JacobiiNo.1 


Jacubii  No.  2 

Oregon  Gnleh  — 

Pattenion 

Slieridan        

Triiiitv  G.  M.Co 


TLOLLMAiK. 


Columbia Tuo'.uiune 
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8i. 
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4    . 
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2     Total,  2,000  inchea  for  10  hoars 
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1,700 
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10.580 
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5     Total,  1 .500  inchea  per  diem  for  4  monthH  31, 680  ,        15.  OOO 
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Klk  R.ver  .. 
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GoldKun 
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Union  Flench 


3 
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20     I 


3 
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1      120,000  gallons 
1     
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«;.o 
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None. 
N«»ne. 
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None. 
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BsttleCreek B.itil«- «>-ek 

LAWK£NCB. 

«  :.li.- IIov;!   McKa.t- 4c  Uoss 

Confederate    Stockaile 

\Vhit4-woiMl   Blark  llills  C.  and  W.  Co 

PKNMXt.TOX. 

Ca6on LMist  Chance 

Uockerville Bla<k  II  ills  Placer  M.  Co  . 


lOJ 


3 
29 


1 


18 


4     ToUl.  40.000.0U0  gallons 


1     300,000  gallons 


43,560 


2.  fif) » 
3,000 
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CSKOKOIA. 
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Do  ..  .  ;  Hand 
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wum. 
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40 
88 

13 
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2     Total,  1 .000,900  gaUoos 
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1.200  None. 


2,050  None. 


2,640 

'i.'2bo* 


K 


5.0C0 

14,000 
Non«s. 


None. 

n — 


208 


PRECIOUS  METALS. 


Tablb  LXXVn.r-EXTENT  OP  PLAKT  OP  MIKING  DITCHES  REPORTED  UPON  IN  DETAIL— Continaed. 

ii^Ano. 


Connty  and  distriot 


nk  Creek 


ALTUIUB. 


Boeton.^ 

Koore'B  Creek 

Do 

Do 

Do 


boxbA. 


Do. 
Do; 
Do. 
Do. 
Do. 


Do.. 
Do.. 
Do.. 
Do.. 
Pioneer. 


Do. 


Dttoh. 


Liason 


Spencer , 

AMerson 

Dunn 

Christy 

CrepiacnUA  (feeders). 


Cn>p1sonlla  (main) .. 

Cucldy 

East  Moore's  Creek. 

Mountain 

Hanson 


Upper  Alderson  . . . 

Plowman 

Thorn  Creek 

Lambing 

Stevenson  Sl  Noble 


Wilson 


Total 
lenjrth  of 

line. 

including 

flumes,  eta 


JfOef. 


8 
18 

4 
10 
184 

16 
8 

18 
8 

12 

7 

m 

12 

8 

11* 

120 


Num- 
ber. 


2 
1 


2 
8 


BttEBTOIBS. 


Capacity. 


300  inches  fo^  10  boors. 


Total,  840.000  gaUons 
875,000  gallons 


Total,  840,000  gallons  . . 
Total,  1,260,000  gallons. 


Direct  from  creek 
7,000  gallons 


8,400,000  gallons 


Length  of 
flumes. 


Length 
of  pipes. 


None. 


200 
8.060 
2,000 
1,320 

102 

8.500 
800 

2,640 
225 
480 

890 
200 
800 
1,200 
200 

11,880 


Feit. 
None. 


None. 
None. 
None. 


None. 

None. 
None. 
None. 
None. 


None. 
876 
None. 
None. 
None. 

None. 


norvTArvA. 


Bannaok 
Do... 


BXAVSB  BEAD. 


DKEB  LODOX. 

Henderson  Gulch 

Independence  

Nelson 

Squaw  Gnlch 

Summit  Valley 


LEWIS  AXD  CLARXX. 

Last  Chance 


MEAGHER. 

German 

Thompson  Gnlch 

Do. 


Bannack  D  and  M.  Co 
White  Bar 


Smart's  Creek 

Uail  Columbia 

IMoDcer  and  Keystone 

Bock  Creek 

John  Noyes 


Wm.  A.  Cheesman . 


Diamond  Flume  and  Hydraulic  Co — 

Birch  Creek 

Camas  Creek 


*? 


18 
15 
0 
12 
18 


25 


21 


1 
2 
1 
1 


1 
1 


600  inches. 


5,000,000  gallons 


1,800 
10,560 


1,320 
None. 
None. 
10,500 

8,0()0 


13,200 


700 
528 


None. 


None. 


1,700 


OKEQON. 


Bine  Cafion . 
Do 


Chicken  Creek 
ClarksvlUe.... 
Humboldt 


Pocahontas 

Do 

Do 

Do 

Rye  Vslley 


Shssto 

Sumter 

Willow  Creek 


COOB. 


DOUGLAS. 

Big  Bend  Cow  Creek  ... 

Do 

Do 

Do 

(}alionville 


Do 

Green  Mountain 
Do 


Calion  City 
Do 

Blk  Creek. 

Granite 

Do 


OKAXT. 


Do 

ICarrsville. 

Dq'.'.'.'.. 
Do 


JgacJtCnak. 


Littlefleld  &  Duckworth. 
MarysviUe 


J.  N.  Osborne  &  Co 

Placer  Gold  Mining  Co 
Colt 


Baisly 

Jones  &  CarpMiter 
Lew  Cooper  &  Co. . 

Nelson 

Powers 


Eldorado  .1 

Young  k.  Rimbol. 
W.Boswell 


Pioneer..... < 


J.  G.  Fuller 

D.  A.  Leavens 

Merriam  &  Anderson. 

D.F.Salmon 

Cstching  Bros 


Mc Williams  &  Ash. 
Charles  D  welley — 
Dyer  6c  Sons 


Humboldt 

Woliinger's.... 
Deep  Creek.... 
Borne  k,  Lucas 
J.  B.  Gardner's 


Klopp  &  Johnson. 

Hillin  

Miner's 

Prairie  Diggings.. 
Thompson's 


Lake 

Bock  Creek 


4 

40 

8 

40 

1 

2 
8 

20 
142 

1 


2 
J* 

u 

2 


? 

11 

? 

141 
18 
20 

2 

8 

8 
7 


2 

i 

2 

4 


1 
1 
2 


8 
8 


Total,  800  inchcv  for  10  hours 
One,  200  inches  for  24  hours . . 
One,  1,000  inches  for  10  hours 
Total,  550  inobea  for  10  hours 

Total,  6.383,100  gallons 

Total,  540,000  gallons 


100  inches  for  10  hours 

80  inches  for  2  hours 

Total,  ISO  inches  for  10  hours. 


TotaU  700  inches  for  10  hours. 
Total,  8, 105,000* gallons 


281,000  gaUons 


8 
1 


2 


250,000  gallons 


Total.  743,000  gallons 
225,000  gallons 


Total,  500  inches  for  10  honra 


80,296,000  gallons 


800  inches  for  12  hours. 


Total,  180  inches  for  12  hours. 


1  i  150  Inthes  for  8  months 


} 


400 
500 


8.140 
None. 

800 
None. 
None. 
None. 
None. 

6,600 
700 


2,000 


600 
100 
30 
600 
800 

None. 


7,020 
13,200 
None. 


None. 

240 

28,760 

18,200 

None. 

1.980 

Nona. 
N< 


None. 
None. 


None. 
None. 

None. 
None. 
None. 
None. 


None. 


Nona. 


None. 
None. 
None. 


None. 

None. 

1,^00 


None. 
N< 
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Table  LXXVII.— EXTENT  OF  PLANT  OF  MINING  DITCHES  REPORTED  UPON  IN  DETAIL— Con  tinned. 


ORECMUV-rContioned. 


Lingtb 
of  pipea. 


Feet. 
NoDe. 
None. 
None. 


Connty  aod  district. 


Ditcb. 


JACKSON. 


Applegate  — 
Do 

Aahland  ..  .. 

Cojote  Creek . 
Do 


Grand  Applegate 


Squaw  1^1 
Audcraoii  &.  McCall 

M:iit4liairH 

William  Kaah 


Farris  Oalch 
Fortv-uiue . . . 

i)o 

Sam'H  Valley 
St<>r]ing 


Fan  in  Gulch 

ABbiand 

Foil  y- nine 

Ua.vH  &,  Mngiiider 
Saltuiantb  &Co... 


Do 

UniontoWD  . 

Do.  .  . 
Wolf  Creek 


Grans  Creek 
Do 


Sterling 

Cbapel  &  Co. 

Gin  Lin 

GrosB  Bros  . . 


JOBRPHIinE. 


^nrphy 
Waldo.. 
Do. 

Yank... 


■| 


GofT,  Triplctt  &,  Chapin. 

Steam  Beer 

CarHon  &,  Johnson 

Deeselles 

Waldo 


Bine  Gravel 
Joeepbino  .. 


WASCO. 

Ochooo I  Wlckaiser  Sc  Co 


Total 

length  of  I 

line, 

inclading  I  Nnm- 
!  linmeB.  etc.     ber. 


RESBRVOIUS. 


Capacity. 


—    Length  of 
i     tlnmcA. 


ifi7f«. 


5    '. 
124 
0 

n 
u 

»4 

17    . 

I 
23 

H 

7 
3 


3 

17 
8 

7i 
10 


6 


1     33,750,0C0  gallouR 


5     Total,  500  inches  fur  3^  hoara. 


1 

i 


800  inrhea  lor  10  hoara. 
117,012,000 pnUoua" . .... 


2  '  55,500  gallons 


1  !  4,500,000  gallona 


1     200  inchea  for  2  weeks,  10  hours  a  day 


Fett 
1.200 
2,640 
None. 


W5 

5.  280 

Nou<*. 

GO 

Nono. 


None. 
None. 


None. 


472 
1,200 

1,500 
300 


Nout' 


bOO 


None. 
None. 


None. 


Table  LXXVIII.— RECAPITULATION   BY  STATES   AND    TERRITORIES   OF   EXTENT    OF    PLANT    OF   MINING   DITCHES 

REPORTED  UPON  IN  DETAIL. 


State  or  territory. 


Total 


Alabama  . 
Arizona. . . 
California. 
Colorado.. 
Dakota . . . 
Georgia... 

Idaho 

Montana. . 
Oi-egon  ... 


No,  of 

ditch 

linca. 


175 


Total 
length,  in- 
cluding 
tlnmea,  etc. 


MiUt. 
3. 6404 


I  No.  of  : 

'  reser- 
I  voire.  ■ 


Length  of 
Humes. 


Length  of 
pipea. 


1  i 

3  ; 

05  .; 

I 

9 
6 

17  . 

"  , 
56  i 


173 


,7  I 


1 
10 
1,707 
58} 
01} 
1404 
2b0 
I6O4 
6I5i 


1 

83 
3 
5 
t 
11 
0 
51 


Ftrt. 
715, 021 

eco 

637 

387, 248 

8,424 

145,  360 

12,  J  90 

20. 487 

42,628 

80.0^7 


Feet. 
2o6,816 


85.680 

152. 700 

600 

2,200 

20,660 

870 

l,7tO 

2. 400 


Table  LXXIX.— ADDITIONAL  PARTICULARS  AS  TO  MINING  DITCHES  IN  CALIFORNIA  NOT  INCLUDED  IN  THE  CENSUS 

RETURNS. 


Name. 


Length.  :  Capacity,     ^"^illil;^^''  Cont. 


TotJil 


North  Bloomflold,  including  reservoirs. 

Milton,  including  reservoirs 

Eureka  lake  and  Yuba 

SmartsviUo  ditches 

Hendricks 

La  Orange 

Bine  Tent 


MxU$. 
4081 


Inehe*. 
21.500 


157 

80 

163 


461 

20 

82 


3.200 
3.0i;0 
5,800 
6,000 


2.700 
1,800 


Feet. 
0  to  25 

12  to  16 
12  to  25 


0 

6  to  12 

7  to  8 

10 


3. 6^19. 012 

70^.  .S41 
aOl,  :)70 
723,  :{42 
1.000,(00 
136,160 
500.000 
160.000 


DIMCNAIO.XB. 


Toi>.        Bottom.      Depth. 

Feet.  Feet.  Fert. 

5  to  0  4  to  G  2  to  4 


6 


8 


5 


0 
8 


5 
4 


6 
8 


34  ; 
3*. 


2 

4 
4 
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Table  LXXX  gives  the  total  length  of  the  ditch  Hues  of  California  by  counties  according  to  the  official 
returns  of  the  state  surveyor-general,  the  figures  for  1870,  froru  the  same  source,  being  annexed  for  the  purpose  of 
comparison.  The  increase  in  the  aggregate  length  and  the  decrease  in  the  number  of  lines  in  the  decade  iudicate  a 
tendency  toward  consolidation  of  interests  and  also  toward  operating  on  a  much  larger  scale  than  heretofore.  In 
1870  the  average  length  per  ditch  was  about  8^  miles;  in  1880  it  had  increased  to  12^  miles,  the  increase  in  the 
iiverage  being  largely  attributable  to  the  construction  of  a  few  lines,  each  of  which  is  greatly  in  excess  of  the 
present  average.  In  this  connection  it  may  be  remarked  that  the  average  length  of  the  California  ditch  lines 
reported  ui>on  by  the  census  agents  is  slightly  over  2G  miles,  showing,  as  previously  explained,  that  the  deficiencies 
in  the  census  returns  were  mainly  of  tho  minor  properties. 

Table  LXXX.— NUMBER  AND  LENGTH  OF  MINL\G  DITCHES  IN  CAX.IFORNIA  IN  1880  AS  COMPARED  WITH  1870. 


I 


1!$80. 


County. 


Nambor 

of  ditch 

lines. 


Length. 


Total 


Number  \ 

of  ditch  I 

lines. 


mo. 


Len;»th. 


1880. 


Amount  of 

water  uneil 

per  day.     ' 


Iiuhet. 
228.243 


County. 


Number 

of  ditch 

lines. 


Nevada 

Placer  

Plumas 

Sacramento 

San  Bernardino . 

Shasta 

Sierra 

Siskiyou 

Stanislaus 

Tehama 

Trinity 

Tulare 

Tuolumne 

Yuba 


Length. 


MUet. 
217  824 

22  358 

I 

34    I  700 

2    I  200 

....  I 


28    , 
55    I 

6 

1 


650 
386 

250 
15 


25 
1 

14 
G 


400 


100 
100 


1870. 


Number 

of  ditch 

lines. 


I 


Length. 


Amount  of 

wateruaed 

per  da  J. 


70 
10 


MUet. 
046 
302 


2 
2 


45 

5 


40 
24 

a 

1 
116 


208 

200 

12 

7 

340 


Inehsi. 
42,400 
14,000 


4,000 
600 


18 


60 


21,000 

5,010 

1«000 

160 

45^773 


4.500 


In  the  absence  of  similar  authoritative  data  for  other  portions  of  the  country  the  grand  total  can  only  be 
approximately  estimated.  It  may  fairly  be  conceded  that  the  schedules  of  the  experts,  which  aimed  at  securing 
useful  details  of  the  technology  of  the  subject  rather  than  at  mere  aggregates,  and  which  included  an  examination 
of  only  1,707  miles  of  the  more  important  lines  in  California,  would  show  an  equal  ratio  of  deficiency  in  other 
portions  of  the  country.  If  this  assumption  be  reasonably  near  the  truth,  the  total  length  of  the  ditch  lines  of  the 
United  States  may  be  estimated  at  no  less  than  10,783  miles. 

Of  the  ditches  reported  in  the  schedules  the  proportionate  amount  of  fluming  and  pipes  (exclusive  of  feed-pipes 
on  hydraulic  mines)  is  as  follows : 


Table  LXXXI. -PROPORTION ATE  EXTENT  OF  FLUMES  AND  PIPES  IN  CONNECTION  WITH  MININQ  DITCHES. 


Total  Icn^h  of  ditch  lines  repotled  in  schedules 


Total  lenj^th  of  flumes  re|>orU*(l  in  schedules. 

Total  fength  of  pipes  reported  in  schedules 

I'otal  lonj^th  of  ditches  proper  leported  in  scheilules. 


Miles. 

'  PercoBtege. 

schedules 

8, 049. 50 

lOOiiO 

135.50 

60.53 

2,863.38 

4.44 

1.06 

93.00 

llOflUiOS . 

• 

The  proportion  of  flumes  and  pipes  belonging  to  the  water  lines  not  scheduled  is  probably  a  little  smaller  than 
with  the  lines  of  more  extensive  equipment.  It  i»  thought  safe,  however,  to  estimate  the  total  length  of  flumes  at 
450  miles  and  pipes  at  150  miles,  both  of  which  are  included  in  the  general  estimate  of  10,783  miles,  the  remainder 
(10,183  miles)  being  assumed  to  represent  the  extent  of  the  ditches  proper. 

Galifornia  contains  by  far  the  most  extensive  system  of  artificial  water  channels  in  the  United  States,  including 
six-tenths  of  the  total  length  of  ditch  lines  in  the  whole  country.  The  relative  importance  of  the  California  ditch 
lines  is,  however,  inadequately  repi-esented  by  the  mere  standard  of  length,  their  other  dimensions,  capacity,  more 
costly  construction,  and  economic  bearing  placing  them  still  higher  in  rank. 

No  general  estimate  can  be  made  as  to  the  entire  amount  of  work  which  has  been  done  in  the  way  of  ditch 

construction  since  the  beginning  of  hydraulic  mining.    Thousands  of  miles  of  now  idle  and  useless  ditches  were 

built  in  camps  long  since  deserted;  and  in  localities  where  placer  mining  is  still  profitably  prosecuted  there  ai:e 

^lao  many  idle  ditches  which  have  been  supplanted  by  newer  and  larger  ones  at  higher  grades.    As  an  instanoe 

i  point,  the  case  of  Boisd  basin,  Idaho,  may  be  cited.    In  this  one  district  alone  there  are  estimated  to  be  no  less 
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tluin  800  miles  of  old  and  abandoned  ditches,  which  cost  abont  $850,000,  and  aggregated  more  than  double  the 
length  of  the  lines  now  in  operation.  Many  such  cases  exist  in  California.  Even  a  very  rough  approximation  to 
the  extent  of  these  old,  disused  lines  throughout  the  country 'is  hardly  practicable ;  but  it  can  only  be  broadly 
stated  as  being  very  large. 

Cost  of  plant. — Table  LXXXII  gives  particulars  as  to  the  cost  per  yard  of  ditches,  flumes,  and  ])ipes,  ancf 
the  cost  of  some  of  the  reservoirs,  of  a  number  of  water  lines,  as  reported  in  tbe  census  schedules.  There  are  some 
unexplained  discrepancies  in  these  figures;  but  the  returns  are  published  as  received,  without  further  comment 
than  to  call  attention  to  the  fact  that  while  the  totals  seldom  correspond  to  the  sums  of  cost  reached  by  comparing 
the  average  prices  with  the  total  extent  of  the  four  incomplete  classes  of  plant  named  (ditches,  flumes,  pipes,  and 
reservoirs),  as  elsewhere  stated,  they  are  more  reliable  than  would  be  the  sums  of  the  items.  In  fact,  in  many 
instances  the  totals  alone  have  been  returned  without  an  attempt  to  segregate  the  items,  the  latter  being  obtainable 
with  greater  difficulty  as  well  as  with  greater  uncertainty.  A  few  of  the  amounts  represent  the  prices  paid  by 
present  owners,  who  were  unable  to  state  the  original  cost  of  the  works. 

Table  LXXXII.— COST  OF  PLANT  OF  MIKING  DITCHES,  ETC.,  REPORTED  UPON  IN  DETAIL. 


County  and  district. 


Line. 


Ditch  Der 


yar 


ri 


Flame  per 
yanl. 


CLAT. 
'  MAHICOPA. 
BUTTB. 

Cherokee 

Morris  Bavine 

OroTille 

CALAVSRAB. 

Mokelumne  HiU 

DEL  NOBTB. 
EL  1X>EAI>0. 

Georgetown 

NEVADA. 

Nevada  City 

PLACES. 

Gold  Run 

Iowa  Hill 

PLL'MAS. 

Indian  Valley 

BUABTA. 

Igo 

BIAKITOU. 

Indian  Creek 

McAdaoiB  Creek 

OroFino 

Do 

Ho. 

Do 

<2aarti  Valley 

Do 

SciadValley 

Do...... 

XnlkM 


Idaho 


$0  30 


$0  29 


Pipe  per  yard. 


Beservoirs. 


ARIZONA. 


Vulture  Pipe  Line 


CAI^IFORIVIA. 


Spring;  Valley 

Morris  Ilnvine 

Feather  River  and  Ophir. 


Cook  St.  Clarke 

Mokclamne  and  Campo  Seco. 
Union 


Banker  Hill 

China  Creek 

Del  Norte 

Happy  Camp  (soatk  fork  Indian  river) 
liappy  Camp  (main  fork  Indian  river) . 

Happy  Camp  (Orider's  line) 

Mac-a>muc 


California.. 
£1  Dorado. . 
Park  Canal. 


South  Yuba 


Gold  Bun 
Iowa  Hill 


Boond  Valley .. 
Dutch  Hill...  . 
Black  Hawk  ... 
nuD[;aiian  HiU 
Plumas 


Dry  Creek 

Sawmill  Flat 


Coyote  Ci-eek 

Hiyou  Gulch 

Altoona 

Barker 

Young's  (Howard  ditch) 

Young's  (Kidder  ditch)  . 

Beaver  Dam 

Shackelford  Creek 

FortGoff. 

Thompson  Creek 


1  25 
1  08 


45 
0  01  to  3  65 


4  00 

3  06 


$25  00 
8  25 


$120, 000  00 


7  00 
1  46  to  1  82 


5  00 
1  80  to  12  00 


3  44 


2  25 

2  23 

1  87 

1  96 

2  68 

1  75 

27 

2  03 

82 

1  70 

0  50to5  00 
5  50 
1  83 


1  83 


94 


20 
72 
72 


10,000  00 


2  00 


500  00 


0  50  to  3  00 
4  50 
2  37 


} 


10,000  00 


1  40  to  0  00     100  to4,500  00 
3  50 


3  50 


5  00 


3  00 


60,000  00 


375,000  00 


20,000  00 
8,000  00 


8,000  00 


1  50 


1.000  00 
4.000  00 


054 

12 

27 

20 
U 
13 


29 


75 

50 

1  75 

1  25 


34 


800  00 
100  00 


200 


PeUetlATraitt 06 

aCoct  to  preaent  owiiflrai  origiiial  cost  not  staled. 


400  00 


Total  cost. 


! 


$586  00 


00,000  00 


417.780  00 
171, 153  76 
280,000  00 


50. 000  00 

50,000  00 

250,000  00 


27,000  00 
a  1.500  00 
100. 000  00 

74,000  00 

5,000  00 


COO.  000  00 

GiiO,  000  CO 

2, 100, 000  00 


1, 100, 000  00 


450. 000  00 
200,000  00 


33,  too  CO 

3'.'5. 000  00 

2. 524  00 

16,000  00 

50.600  00 


120,000  fO 
5,(H)0  00 


5,000  00 

3.000  OO 

a3,9:iO  00 

a  1,650  00 

6,000  00 

a400  00 

a3,600  00 

1, 881  60 

500  00 

600  00 
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Tablb  LXXXII.— cost  OF  PLANT  OF  MINING  DITCHES,  ETC.,  REPORTED  UPON  IN  DETAIL-Contiiiiied. 

CAIilFOKlflA-Continaed. 


Connty  tnu  district 


TRDcnr. 


Line. 


Buokeye. 
Hftyfork. 

Do  .. 

Do... 

Do... 


Buokeye  

Fry  Bros 

Habbard  it,  Edwaidt. 

Hnnit  &  EliMon 

New  River 


Do  Point  Bar 

Do '  C harles  Tonrot . 

Indian  Creek |  Johnston 

Jonctlon  City i  Lewiston 

Lewist4»n !  Chamberlain  ... 


Do Chinese  Company 


Do 

Minorsville . . 
Taylor's  Flat 


TUOLUmiB. 


*  Colombia 


Trinity  Center Coll 


Cunningham 

Ridgevflle. 

Trinity.... 


Bowerman 

Chapman  &,  Fisher. 

Cafion  Creek   

Good  Friday 

Jacobs  No.  1 


Jacobs  No.  2  . . . . 

Oref^onGnlch ... 

!  Patu-rson 

'  Sheridan 

'  Trinity  G.M.  Co 


Tnolomne. 


Ditehner 
yard. 


14  60 


Flame  per 
yard. 


$14  00 


Pipe  per  yard. 


$1  00 


Beaervoin. 


$2,600  00 

600  00 

1,600  00 


1,600  00 


6,000  00 


8,000  00 


160^600  00 


Tolalooat. 


$160,000  00 

16^000  00 

8,500  00 

S,  600  00 

70,000  00 

20,000  00 
18.000  00 
20,000  00 
16,000  00 
4,000  00 

7,000  00 

8,600  00 

80^000  00 

40,000  00 

12;  000  00 

7,000  00 
11,000  00 
8,600  00 
8,400  00 
6,000  00 

2;  600  00 

2;  000  00 

1,600  00 

1,000  00 

8(^000  00 


80^1 000  00 


OOE.ORADO. 


PARK. 


Alm»  townahip. 


ROUTT. 


Hahn's  Peak. 


smooT. 


Alma  Placer. 


Elk  Rirer 


Boston  G.  and  S.  M.  Co 

Sisler 

Union  French 


57 


71 


67 
02 


1  86 
7  50 


2,000  00 


6,000  00 


76.000  00 


a  4, 000  00 
a  8. 000  00 
M,  500  00 


a  Estimated. 


h  Coat  to  present  owners ;  original  coat  not  stated. 


DAKOTA. 


Battle  Creek. 


Cape  Horn. 
Confederate. 
Whitewood . 


Cafion  

Rockerrille 


CU8TIR. 


LAWRX5CX. 


PS5KIN0T0X. 


Battle  Creek  Grarel  M.  Co 


McKay  ^^Ross 

Stockade 

Black  Hills  C.  and  W.  Co. 


Last  Chance 

Black  Hills  Phioer  Co 


80 


60 
03 


38 


8  87| 


800 
60 


1  80 


12,000  00 


800  00 


02,000  00 


4,000  00 
8,000  00 

800,000  00 


800  00 
210,000  00 


OBOROIA. 


0AW80!r. 

Fourth,  Fifth,  and  Thirteenth. 

HALL. 


Twelfth. 


Twelfth. 
Do.. 
Do.. 


Tenth.. 
Fourth. 


Ll'MPKIX. 


U5105. 


WHm. 


Anicolola  and  Etowah . 


Olade 


Dahloneca 

Hand 

Singleton.. 


Coosa  Creek. 


Town  Creek. 


OOi 
16 


26 
10 

17 


40 


848 
600 


200 

§00 

00 


860 

•  00 


110 


00 


0^600  0$ 


8(^000 
600^000 


800  00 


%080  00 
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Tabli  LXXXU.— cost  op  plant  of  mining  ditches,  etc.,  reported  upon  in  DETAIL-Coutinned. 

IDAHO. 


County  and  district 


▲LTUKAB. 


Uk  Creek. 


BOUft. 


BiMton 

Moore's  Creek 

Do 

Do 

Do 


Do. 
Do. 
Do. 
Do. 
Do. 


Line. 


LiMon. 


Spencer  

Alderson 

Chrinty 

Crepisonlla  (feeders) 
Crepisculla  (main) . . . 


Caddy 

DUDD 

EiiHt  Moom'a  Creek 

UoDSon 

Laoibing 


Do I  Mountain 

Do Plowman  

Do ■  Thorn  Ci-eek 

Do ;  Upper  Ald«rson — 

;  Sfevenson  &,  Noble. 


Do Wilaon 


Ditch 


1  ten  nor 
yard. 


Hume  per 
yard. 


Pipe  per  yard.      Reservoirs. 


$0  36 


40 


45 
65 


40 


$5  00 


2  00 
2  50 


77 
36 
34 
08 


a  Estimated. 


raOlVTANA. 


6  00 


12  00 

1  45 

2  00 
4  00 


$4  05 


1800  00 


200  00 
1,200  CO 


1. 200  00 
2,0(K)  00 


2,0lU  00 


Total  co6t. 


$5^190  00 


4,727  60 
25.000  00 
20,0(10  00 
il.SM  00 
22, 437  50 

15.000  00 

0,000  00 

30.000  00 

2-.'.  000  OO 

?,000  00 

4,500  00 

30.000  00 

20.  (KM)  00 

a  3,010  i^O 

20.  OCU  00 

J:i5,  iK'U  00 


BBATBB  BSAD. 

Baimoek Bannock 

DBU  LODGE. 

HenderBOii  Gulch Smurt'rt  Creek 

Iiidependanee Hail  Colambia. . . : 

Nelson •  PioDe<>r  and  Keystone. 

8q[iiawOulch   :  Rook Crtiok  . . . T 

Bimmit  Valley '  John  Noyes 


LBWU  AND  CLARKB.  | 

LastChsnoe TTm.  A.  Cheesman 

MB40ffKg. 

German Diamond  Flume  tt  Hydraulio  Co 

Thompson  Goleh i  Birch  Creek 

Do '  Camas 


56 


00 

00 

1  50 


1  00    I 

I 


1  00 


6  50 
61 
40 


12  50 


1  10 


10  00 
2  00 


I 
5  00     . 


4  60 


1  15 


1,000  00 


800  00 
1,000  00 

800  00 
1.000  00 


10,000  00 


700  00 
300  00 


5,000  00 
30,  IKK)  00 
10.000  00 
20,  COO  00 
48,  COO  00 


80.000  00 


00,000  00 
1,500  00 
3,000  00 


ORB«ON. 


BAKKB. 


BlneCafion  — 

Do 

Chicken  Creek. 
Clsrksville.... 
Humboldt 


LittleBeld  8l  Duckworth 
MarvBviUe , 


J.  N.  Osboino  d&  Co. 

Placer  Gold 

Colt 


Pooaliuntas 

Do 

Do 

l>o 

Bye  Valley 


BaihIv 

Jones  Sc  Carpenter. 
Lew,  Cooper  &  Co . . 

Nelson 

Poweis  ." 


Bhaato 

Bnmter 

Willow  Creek. 


Eldorado     

Yuiing  Sl  Rimbol . 
W.  Boa  well 


2  00 
90 
20 


cooa. 


Pioneer 


DOUGLAB. 


Big  Beud  Cow  Creek 

Do 

Do 

Do 

CaiionviUe — 


J.G.  Fuller '  80 

IX  A  Leveiirt 27 

Men  turn  &  Audenon 0  25  to  0  45 

1).  V  Sulmoi 50 

Catching  Bnts    lOj 


Do 

Green  ICountain 


ORAXT. 


Mo  Williaiiirt  ic  A  Ah. 
Cliarlert  Dwfllev 


Cafion  City 
Do..... 

Slk  Creek. 

Granite.... 
Do. 


niinilM>I<it 
Woldn^er 
IK»ep  Cii'fk 


46 
2:» 


73 
03 


•  •••■    «••! 


Bttiiii'  ic  Lmas 
J.  RGiinlntT  .. 


80 


Do 

ManrsTllle. 

Do 


Bo^Cnek. 


KIopp  &  Johnson 0  22to0  36 

Ilillis  '  82 

Miner's 


Prairie  Diggings 
Thompson 


Lake 


.1 


75 
66 


•  Eatimated. 


87 


1  CO 
a  00 


2  00 


600 
1  00 


1  00 


50 
101 


1  Bl 
68 


1  83 


1  90 


1  00 


1.500  00 


1,300  00  : 

5,000  00  < 

200  00  ' 

I 

400  00 

100  00  , 
600  00 


5^000  00 
2.200  00 


128  00 


2r,0  00 


420  00 
150  00 


8.000  00 


4,000  00 


8^006  00 
1,000  00 


4,550  00 

7, 500  00 

8.300  00 

45,000  00 

4:>0  00 

4,000  00 
2.740  00 
1.700  00 
3. 872  00 
20.488  CO 

455.200  00 

4,085  00 

275  00 

a  15. 000  00 

2.600  00 
1.100  00 
1,435  00 
6.000  00 
240  00 

].»16  00 
720  00 

12,455  50 
12.0(H)  00 
10.272  00 
7.000  00 
20.000  00 

10.060  00 
40.000  00 
15.000  00 
1,000  00 
19.820  00 

7,744  00 
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Table  LXXXn.— COST  OF  PLANT  OF  MINING  DITCHES,  ETC.,  REPORTED  UPON  IN  DETAIL-Contiiiiied. 

OAIilFORlflA-Continncd. 


Coimty  tna  district 


TRDcnr. 


Bnokeye. 
Hftyfork . 

Do  .. 

I>o... 

Do... 


Do 
Do. 


Line. 


Bnokeye  

Fry  Bros 

Hubbard  &  Edwaidt. 

Harttt  ^^  Eliaaon 

New  River 


Point  Bar 

Charles  Tourot. 


Indian  Creek '  Johnston 

Jonction  City Lewiaton 

Lewiston "" 


Chamberlain 


Do ;  Chinese  Company 

Do Canningham 


Miners  ville 
Taylor's  Flat 


Trinity  Center '  Coil 


Ridgeville. 
Trinity. 


TUOLumn. 


*  Colombia 


Bowennan 

Chapman  &  Fisher. 

Cafion  Creek   

Good  Friday 

tfacobsNo.  1 


Jacobs  No.  2  . 
;  Oregon  Gnlch 


PatterHon 

!  Sheridan 

I  Trinity  G.  M.  Co 


Tnolnmne. 


Ditch^er 
yara. 


14  60 


FInmeper      pjp^  per  yard. 


$14  00 


$1  00 


BesexTolxt. 


$2,800  00 

800  00 

1,600  00 


1,600  00 


0,000  00 


8.000  00 
180^600  00 


Toua 


$150,000  00 

16,000  00 

8,500  00 

8,600  00 

70,000  00 

20,000  00 
18,000  00 
20,000  00 
18,000  00 
4,000  00 

7,000  00 

8,500  00 

80^000  00 

40,000  00 

12;  000  00 

7,000  00 
11,000  00 
8,500  00 
8,400  00 
6,000  00 

8,600  00 
2,000  00 
1.600  00 
1,000  00 
80,000  00 


«"       SOOiOOOOO 


OOIiORADO. 


FAUX. 


Alm»  township. 


ROUTT. 


Hahn's  Peak. 


sinaoT. 


Alma  Placer. 


Elk  River 


Boston  G.  and  S.  M.  Co 

Sisler 

Union  French 


67 


71    ' 


67 
62 


I  86 

7  50    i 


2,000  00 


5,000  00 
75,000  00 


a  4. 000  00 
a8,000  00 
61,500  00 


a  Sstimated. 


b  Coat  to  present  owners;  original  cost  not  stated. 


DAKOTA. 


Battle  Creek. 


Capo  Horn. 
Confederate. 
Whitewood . 


CU8TBB. 


CaOon  

Rockervillo 


LAWRBXCE. 


PBXKnrOTON. 


Battle  Creek  Gravel  H.  Co 


McKay  ^^  Ross 

Stocka<l« 

Black  Hills  C.  and  W.  Co. 


Last  Chance 

BLick  liills  Placer  Co 


80 


60 
03 


33 


3  37|:. 


8  00 
50 


1  80 


12,000  00 


800  00 


82,000  00 


4,000  00 

8,000  00 

800,000  00 


200  00 
210,000  00 


OBOROIA. 


OAWSOX. 

Fourth,  Fifth,  and  Thirteenth. 

HALL. 


Twelfth. 


Twelfth. 
Do.. 
Do.. 


Tenth. 


LUMPKIX. 


uxio:t. 


I 


Anicolola  and  Etowah . 
Glade 


Dahlont'ga 
Hand  ..... 
Singleton.. 


Coosa  Creek. 


WHITE. 

Fourth : TownCreek. 

I 


06| 
16 


26 

10 
17 


40 


248 


600 


800 

000 

00 


860 

800 


170 


288  00 


800  00 


8^880  00 


8(^000  00 
600^000  00 


600  00 


%880  0O 


^(•*p 
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Tabu  LXXXU.— COST  OP  PLANT  OP  MINING  DITCHES,  ETC.,  REPORTED  UPON  IN  DETAIL-Continned. 

IDAHO. 


County  and  district 


▲LTUKAB. 

Blk  Creek 

Boston 

Moore's  Creek 

Do 

Do 

Do 

Do 

Do 

Do 

.     Do 

Do 

Do 

Do 

Do 

Do 

Pioneer 

Do 


Line. 


Lisson. 


Spencer 

Aideraon 

Christy 

Crepiscolls  (feeders) 
Crepiscolla  (main) . . . 


Caddy  

Dunn 

East  Moore's  Creek 

Hanson 

Lambing 


Mountain 

Plowman  

Thorn  Creek 

Upper  Alderson — 
Stevenson  &  Noble. 


Wilson 


Ditch  per 
yard. 


$0  86 


40 


45 
65 


40 


77 
36 
34 
08 


Home  per 
yard. 


Pipe  per  yard. 


$5  00 


2  00 
2  50 


600 


12  00 

1  45 

2  00 
4  00 


Reservoirs. 


14  05 


1600  00 


200  00 
1.200  00 


1.200  00 
2,000  00 


2,0C0  00 


Total  cost. 


IM90  60 


4.727  60 
25.000  00 
20,000  00 
11,880  00 
22,437  50 

15,000  00 

9,000  00 

80,000  00 

22, 000  00 

8.000  00 

4.500  GO 

30.000  00 

20,009  00 

a  3,  OCO  IH) 

20,  OCO  00 

12o,  OiK)  00 


a  Estimated. 


raorvTANA. 


BBATBB  HBAD. 

Bamiook ;  Bannock 

I 

DBBB  XX>DaB. 


Oukh ■  Smart'sCreek 

iJBdependSDee |  Hail  Columbia. ..: 

Nelson Pioneer  and  Keystone. 

BqnawOnlch   RockCreek 

BvBimit  Valley 


LBWIB  AND  CLARKB. 

Last  Chance 

MBAOHBB. 


G«nnsn. 


Do 


John  Koyes 

T^m.  A.  Cheesman 


Thompson Gnleh BirchCreek 


Diamond  Flume  &  HydraoUo  Co 


Camas 


55 


60 

00 

1  50 


1  00 


1  00 


6  50 
51 
40 


12  60 


1  10 


10  00 
200 


500 


4  60 


1  15 


1,000  00 


800  00 
1,000  00 

800  00 
1,000  00 


10,000  00 


700  00 
300  00 


5,000  00 
30,000  00 
10.000  00 
20,  COO  00 
48.  COO  00 


80,000  00 


90,000  00 
1,500  00 
3,000  00 


OKEQON. 


BAKBB. 


BlaeCafion  — 

Do 

Chickeu  Creek. 
Clarksville.... 
Humboldt 


Littlefleld  St.  Duckworth 

Marysvillc , 

J.  N.  Osborne  &  Co 

Placer  Gold 

Colt 


Pocahontas 

Do 

Do 

Do 

Bye  Vallqr 


Baisly 

Jones  St.  Carpenter. 
Lew,  Cooper  tcQo.. 

Nelson 

Poweia .' 


Bhaato 

Bomter 

Willow  Creek. 


Eldorado 

Young  ic  Rimbol 
W.Boawell , 


COOB. 


Pioneer 


DOUGLAB. 


Big  Bend  Cow  Creek 

Do 

Do 

Do 

CaftonviUe 


Do.. 

Green  Mountain 


OBAXT. 


Cafion  City 
Do 

JOk  Creek. 

Gianite.... 
Do 


Do 

MamrlllB. 

Do 


J.G.  Fuller 

I>.  A.  Levens 

Men  ium  6l  Anderion 

D.  F  Salmon 

Catching  Bros    


McWilliams^^Ash. 
Charles  DweUey 


Hiimlmhlt 

Woldnxer 

Deep  Ci-eck  — 
Bumo  ic  Lucas  ■ 
J.  U.  Gardner  . . 


Klopp  &  Johnson 

HilBs  

Miner's 

Prairie  Diggings . 
Thompson 


iBke 


40 


50 
79 
15 

27| 
50 
25 
20 


2  00 
90 
20 


80 
27 
0  25  too  45 
50 
10| 

46 
25 


73 
63 


87 


1  CO 
8  00 


2  00 


600 
1  00 


1  00 


50 
104 


1  81 

68 


8H 
86 

0  22  to  0  36 
82 


75 
55 


183 


1  90 


1  00 


1,500  00 


1.800  00 

5,000  00 

200  00 

400  00 
100  00 
600  00 


6.000  00 
2,200  00 
*"i28*06' 


200  00 


420  00 
150  00 


8,000  00 


4,000  00 


8^006  00 
1,000  60 


4,550  00 

7,500  00 

8.800  00 

45,000  00 

4.'i0  00 

4,600  00 
2.740  00 
1.700  00 
8, 872  00 
20.488  CO 

455,200  00 

4,985  00 

275  00 


a  15, 000  00 


2,600  00 
1,100  60 
1,435  00 
6.00U  00 
240  00 

1,646  00 
720  00 


12,455  50 
12.  OIK)  00 
16,2r2  00 
7,000  00 
20,000  00 

10,060  00 
40,000  00 
15.000  00 
1,000  00 
19,820  00 
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The  begiDDiog  of  the  seasou  in  some  places  is  with  the  first  heavy  rains,  which  in  Oalifornia  seldom  fall  before 
the  middle  of  October,  and  at  high  altitudes  with  the  melting  snoWs  at  the  end  of  winter  and  in  the  spring.  The 
close  is  determined  either  by  drought  (which  may  be  artificially  provided  against)  or  by  freezing  if  at  high  altitudes. 
The  raiuy  seasou  in  California  is  over  before  the  first  of  May.  The  placer  districts  in  the  territories  of  Idaho  and 
Montana,  which  depend  for  water  x^hiefly  upon  the  melting  of  the  snow,  have  consequently  a  season  beginning  later 
than  those  at  comparatively  low  altitudes  on  the  westeru  side  of  the  Sierra.  This  variation  in  altitude  and  in 
climatic  couditions  explains  the  wide  divergencies  in  the  time  when  the  season  opens,  as  shown  in  the  following  table^ 
while  the  irregular  lengths  of  season  and  the  time  of  close  depend  partly  upon  these  conditions  and  partly  on  the 
fiicilities  for  storing  the  water  : 

Tablk  LXXXV.— mining  DITCHES— LENGTH  OF  WATER  SEASON. 


Cotinty  and  district. 


CLAT. 


Line. 


Idaho 


HoBths  during  which  water  ia  anpplied. 


Whole  year 


Lensth 
of    * 


Da^. 


ARIZONA. 


IFACHB. 

Greenlee  Gold  Mountain 

MAHICOPA. 
TAYAPAI. 


Boston. 


YultarePipe  Line :. 


Jackson 


Whole  year 
do 


January,  February,  and  Karoh ;  in  oenaos  year  to 
May  15. 


IM 


CAIiIFOB!fIA. 


Bum. 

Cherokee 

Morris  Ravine 

OroTlUe 

CALAVBBAS. 

Mokelumne  Hill 

............v^ 

DEL  HOBTB. 

BL  DOBAIK). 

Georgetown 

HBVADA. 

ITeVaUaCity .^ 

PLACBB. 

Gold  Ran 

Iowa  Hill 

PLUMAB. 

Indian  Valley 

Seneca 

8haMa 

SHASTA. 

French  G  iiloh 

Igo 

8I8K1T0U. 

Indian  Creek 

Do 

McA dams  Creek 

OroFino 

Do 

Do 

Do 

Qnarts  Valley 

Do 

Wad  Valley 

ZJb , 


Spring  Valley 

Morris  Ravine 

Feather  River  and  Ophir 


Cook  dt  Clarke 

Mokelumne  and  Campo  Seoo. 


Union 


Banker  Hill  . 

China  Creek 
I  Del  Norte  . . . 
I  Happy  Camp 
I  Miic.a*muc  .. 

Wingate 


California. 
£1  Dorado . 

Park  Canal 


South  Ynba. 


Gold  Run 
Iowa  Hill 


Round  Valley  .. 
Dutch  HiU 

SuartzGulch... 
lack  Hawk  ... 
Hungarian  Hill 
Plumas 


Four  Ditches 
Urj'  Creek  . . . 


Bay  City 

Covote  Creek 

Hiyou  Gulch 

Altoona 

Barker 

Wright  Sc  Fletoher 

Young's 

Bearer  Dam 

Shackelford  Creek. 
FtortOoff 


Whole  year 

do 

do 


do. 


Whole  year;  in  latter  part  of  summer  and  hegln- 

ing  of  fkll  only  one-tnird  supply. 
Whole  year 


do 

January  to  June  1  . 

Whole  year 

do 

January  to  July  1  . 
January  to  July  15. 


Whole  year 

Whole  year,  with  short  supply  in  extremely  cold 

winters  and  veiy  dry  summers. 
Whole  year 


do 


November  15  to  August  1 
November  to  June 


Whole  year 

April  1  to  December  1. 


March  1  to  July  I ... 

March  to  July  15 

April  1  to  August  15 


Five  months 

Seven  or  eight  months 


March  1  to  June  1 

Febniary  1  to  May  15 
February  1  to  June  1 

March  to  Jaly  1 

Whole  year 


February  1  to  July  1 

.i do , 

!  Whole  year 

.1  March!  to  Jul 
J  November  to 


Thompson  Creek 
PtoUettATrBlt». 


iljl. 
July 


Whotoyear 

DeoembertoJiily. 


151 


181 
IM 


911 


863 
U€ 
100 


197 
U7 


UO 


104 
110 

in 


lot 

IM 
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Tablb  LXXXV.— mining  DITCHES— LENGTH  OF  WATER  SEASON— Contdnued. 

CAIilPOBNIA— Continued. 


Ckninty  and  diatriot. 


Hayfork 

Do 

Do 

Do 

Indian  Creek 


JnuctionCity.. 
Taylor's  Flat.. 
Trinity  Center 


Colombia 


TBIAITI. 


TUOLumnL 


Line. 


Habbard  Sc  Edwards 

Harsc&  Eliason 

Point  Bar 

Toarot 

Johnston 


Lewlston 

Trinity 

Chapman  &  Fisher 
Trinity  G.M.  Co... 


Tuolumne 


Months  during  which  water  is  supplied. 


Four  months 

Threo  months 

do 

Four  months  and  25  days 
January  to  July 


December  to  September 

Nino  to  ten  months 

January  to  August  1 

November  to  August  1.. 


Ten  months 


Length 
!  of  water 
I  season. 


Jkiyt. 

120 

M 

M 

145 

161 

374 
286 
219 
278 


800 


COJLORADO. 


California.. 
Do...... 


Atana  township 
Hahn'aPeak... 


PARK. 


ROUTT. 


SUMMIT. 


Star I  June,  July,  and  August 

Sterens  &  Leiter .;  May,  June,  July,  August,  and  September. 


AlmaPlacer»w May  1  to  October  I 


Elk  River '  May  1  to  SoptemhAr  15 


Boston  G.  and  S.  M.  Co. 

Gold  Run 

Sisler ^. . 

Union  French 


May  toOctobor 

May  to  November 

May  to  October 

May  to  November  1 5 


168 


158 


188 


168 
184 
158 

loe 


Battle  Creek. 


Cape  Horn.. 
C<mfedera1e 
Wbitewood. 


Cation 

BockarriUe. 


CUSTIR. 


LAWREirCl. 


FSKKIXOTOH. 


I 
Battle  Creek  Grarel  M.  Co '  April  1  to  November  \ 


McKay  &  Ross 

Stockade  

Black  Hills  C.  and  W.  Co. 


Last  Chance 

Black  Hills  PUoer  Co 


March  to  November 

do 

Whole  year 


Apiil  1  to  December  1 
March  to  December  1 


814 


245 
246 
865 


244 
275 


DAWSOH. 

Fourth,  Fifth,  and  Thirteenth. 

HALL. 


Twelfth 


Twelfth 
Do.. 
Do.. 


Tenth. 


Third  . 
Fourth 


LUMnUM. 


URION. 


WHITB. 


OBOBOIA. 


.\ui(-j]oI.i  mill  Etowah •• Whole  year 

I 

Glade ' do 


Dahlonega ', do. 

Hand do. 

Sinzleton do. 


Coosa  Creek do. 


Nacooohee ■ do. 

Town  Creek do. 


865 
365 


806 
806 

805 


865 


303 
865 


Elk  Creek 


Boston 

Mioore'a  Creek 

Do 

Do 

Do 


Do. 
Bo. 
Bo. 
Do. 
Do. 


ALTURAS. 


BOUA. 


IDAHO. 


Lisson 


Spencer 

Alderson 

Chrtoty 

Crepisoulla  (feeders) , 
CrepisouUa  (main) ... 


Cuddy 

Dann 

East  Moore's  Creek 

HaasoB 

Lambing 


April  26  to  November  1 


March  20  to  July  1 

April  1  to  November  1 

...:.  do 

March  20  to  Augnst  1 . 
do 


April  1  to  November  1 . . 

April  I  to  July  15 

April  16  to  November  15 
April  15  to  August  1  — 
Marohl6toJ^^'V& 


189 


103 
214 
214 
134 
134 

2U 
100 
216 


^^Sk 
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Tabus  LXXXY.— MININO  DITCHES— LENGTH  OF  WATEB  SEASON— Continaed. 

Il»AHO-C<nitiiiiied. 


Co«iBty  uid  district. 

Line. 

Montlia  during  whloh  water  im  supplied. 

ofwStor 

Bont— «ontiiiiiecL 

iyr<wnw*«  firmtlr  . 

MOaDt<ill.........TT...r. TTr ^,,T,.T,, 

Avril  80  to  Aiumst  1 

9t 

Do 

PlowniAii .......r.......... 

KsnshlSto  JmylS..'. 

128 

Do 

Thorn  CrMk 

Anril  24  to  Jnly'Sl 

98 

Do 

Uddct  Aldflfson 

Anril  1  to  Norember  1 

XIA 

Pion^Ar ..........•...*••.*........*•••.•. 

Stevenflon  &  If oblii  ............................... 

IfsY  I  to  Sentember  8 

198 

Do 

Wilson 

April  15  to  November  1 

200 

nONTANA. 


BKAVSR  HEAD. 

Bannock 

Do 

DBB£  LODOK. 

Independence  

Nclflon 

Summit  Valley 

LKWlfi  AXD  CLARKE 

LaHtChaoce 

MBAGBKR. 

Thompson  Gulch 


!  Bannock... 
:  White  Bar. 


HaU  Columbia 

Pioneer  and  Keystone 
John  Noyes 


I  Wm.  A.  Cheesman 

i 


.Camas 


May  to  October . 
June  to  October. 


,  April  to  October 

I  May  1  to  November  1 
May  to  August 


April  to  November. 


June  to  October. 


158 
122 


188 

184 

82 


82 

122 


OBEOON. 


BAKKR. 

Blue  Cafliou 

Do 

Chicken  Creek 

Clarksville 

Humboldt 

Pocahontas 

Do 

Do 

Do 

Bye  Valley 

Shasta 

Sumter 

WilloTV  Creek 

C006. 
DOUGLAS. 

Big  Bend  Cow  Creek 

Do 

Do 

Do 

Cafionville 

Do 

Green  Mountain 

Do 

GRANT. 

Ca&ouCity 

Granite 

Do 

Do 

Maryaville 

l)o 

JACKSON. 

Applegate 

Coyote  Ci-eek 

Do 

Farris  Gulch  

Forty-nine 

Do  

Sam'8  Valley 

Wolf  Creek 

JOSEPHINB. 

Grafts  Creek 

Do 

Murphy    

Waldo 

Do 

Tank 

WASCO. 

lehoco 


Littlefield  Sc  Duckworth. 

Marysvillo  ...   

J.  N.  Osborne  &  Co  '....'. . 

Placer  Gold 

Colt 


April  1  to  November  1 

do A... 

April  to  August ' 

March  1  to  December  1 ;  abort  supply  after  July  1 . 
March  to  May 


Baisly 

Jones  Sc  Carpenter 
Lew  Cooper  Sc  Co  . 

Nelson 

Powers 


Eldorado 

Young  Sc  Rimbol 
W.  Boswell 


April  to  November. . . . . 
April  1  to  November  1  . 
April  1  to  September  1. 

do 

April  1  to  November  1 . 

May  1  to  November  20  , 
April  1  to  September  1 . 
February  to  May 


Pioneer '  October  to  May 


J.  G.  Fuller 

D.  A.  Levons 

Men-lam  &  Anderson. 

D.  F.  .Salmon 

Catching  Bros 


December  to  Juno. . . 

do 

Deoembcr  to  April  1 

December  to  May  .   . 

do .\... 


Mc Williams  &  Ash. 
(/harlcs  Dwelley  — 
Dyer  &  Son , 


December  to  April 

December  to  May . . 

do  


Humboldt 

Boi-n<)  Sc  Lucas  . . 

J.  R  Gardner 

Klopp  Sc  Johnson 
Prairie  Diggings. 
Thompyou 


April  1  to  December  1. . 
April  1  to  September  1 . 
April  1  to  August  15  — 
April  1  to  September  15 

April  to  Juno 

February  to  December. . 


Squaw  ll>ako. 
Marnhall  . . . 
Wm.  Ru»h  . 
Fan  in  (rulch 
Ashland 


Whole  .^  ear 

December  1  to  March  1 . 

!  Ducembor  1  to  July 

I  February  to  August  15. 
do 


;  Forty-nine 

Hays  Sc  Maginder 
Gn  «8  Bios 


February  to  June . 
December  to  Ma^'. 
December  to  June 


i  Goff.Triplett&Chapin. 

Steam  Beer 

Carson  &  Johnson 

Desselles  &  Co 

Waldo 

Bine  Gravel , 

Josephine 


Wiokalser  A  Co 


do 

December  to  May  — 
December  to  June. . . . 
February  to  August . 
December  1  to  July  1 . 

November  to  August. 
December  to  June  . . . 


Kovember  to  Jime 


214 
214 
122 
278 
61 

214 
214 
188 
158 
214 

204 

153 

80 


212 


182 
188 
121 
151 
161 

121 
161 
151 


244 
1C8 
137 
108 
61 
8(» 


80 
212 
106 
106 

120 
151 
182 


182 
151 
182 
181 
212 

278 
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The  data  given  in  the  foregoing  list  are  sammarized  by  states  and  territories  in  Table  LXXXVI,  from  which  it 
appears  that  rei>orts  from  142  water  lines  give  a  general  average  of  211)  days,  with  a  range  between  an  average 
of  135}  days  in  Montana  and  a  oontinnoos  snpply  in  Georgia.  Regarding  these  results,  two  essential  qualifloations 
should  be  noted':  First,  that  the  averages  are  computed  solely  frt>m  the  limited  schedule  data;  and  second,  that 
as  the  investigation  included  mainly  the  more  important  lines,  the  probabilities  are  that  considerably  higher 
averages  are  obtained  than  would  be  the  ci^se  were  all  the  lesser  lines  taken  into  account. 


Table  LXXXVI.— MINING  DITCHES-AVERAGE  LENGTH  OF  WATEIi  SEASON. 


State  or  territory. 


I  Number  of 
,  ditch  lines     AveraKO 
nambcrof 


report inff  ' 
length  of  I 


dftjH. 


neason. 


Total I 

Alabama ! 

Arizona 

California 

Colorado 

Dakota 

I 

Georgia ' 

Idaho ^ 

Montana 

Oregon 


142 

1 
3 

48 
8 
G 
8 

17 
7 

44 


2I1| 

.165 

288i 

2421 

1531 

264f 

365 

153| 

135| 

178i 


Capacity  op  mining  ditches. — The  amount  of  water  delivered  by  173  lines  upon  which  roporU  were  made 
is  184,088,958  gallons  per  hoar,  corresponding  to  262,984  ininer'8  iiicheH,and  it  iH  presumed  that  the  (i^nr(*H  reported 
in  the  majority  of  cases  are  of  the  maximum  cap.icity,  not  the  actual  average  delivery  of  the  Heveral  lin(;N.  I'lie 
average  delivery  per  ditch  of  these  lines  in  the  height  of  the  season  \h  ],0U4,098  galloiiH  per  hour,  or  1,520  mima'H 
inches.  For  the  whole  number  of  ditch  lines  in  operation  in  the  United  StatCH,  including  diteh(;H  not  rejmrted 
upon,  the  maximum  capacity  is  estimated  at  not  less  than  450,000  inches,  or  .'U5,000,000  gallons  per  hour  and 
7y560,000,000  gallons  per  24  hours'.  This  i»  about  eighty  times  the  capacity  of  the  Croton  aqueduct,  which  Kupplies 
New  York  city  with  water.  The  amount  of  water  actually  delivered  is,  however,  very  variable,  and  the  average 
daring  the  season  is  far  below  the  maximum  capacity  of  the  ditches. 

Table  LXXXVII  gives  the  amount  of  water  used  in  mining  in  the  Sacramento  and  Ban  Joaquin  basin, 
California,  in  1880  and  discharged  into  the  river  beds,  expressed  in  terms  of  24-bour  miner's  inches.  Tlu^  nguies 
are  ^m  the  county  assessor's  returns,  supplemented  by  data  furnished  by  the  state  engineer  department  and  by 
informationcollectedby  Lieutenant  Payson,  United  States  engineer  corps,  as  published  in  the  report  of  Lieutenant- 
Colonel  Mendell  on  Mining  D6hriis  in  California  Rirerft  (page  IG).  Taking  tlie  miner's  inch  at  2,2/M)  cubic  f(*et  i>er 
24  hoars,  the  total  quantity  used  in  this  region  represents  a  sheet  of  water  37J  miles  long,  3  miles  wide,  and  10  feet 
deep. 


Table  LXXXVIL— QUANTITY  OF  WATER  USED  IN  MIXING  IN  THE  SACJiAMENTO  AND  SAN  JOAQUIN  BASIN  IN  ISH). 


Name  ofHtnaoj. 


Twiriity  fVfur 
hour  iiiiii-  I'ri 

ilji.-l)!;-!. 


Total \i,^^'^i.wr^ 

Table  Mouiitain,  or  Dry  ci  i-ek r ;'..  l:.'iO 

Ba1t«cr*H:k l1.«.<j<i 

Feather  rirer I.lW,  :^'; 

Tnba  river «. 5.  l^*,  171 

Bear  river 1. 117  Orj 

Dt y  cn*k  No.  2 41.  ir.'J 

Americau  river 1 .  *1 1.  S'W 

Coi»nmnei4  river .'/;!, '.-00 

Dry  tn»:k I'ili.'.-yj 

Male  cr«»-k >J^Jfi 

Suttercreek 457.7% 

JackMOD  creek 171.1IiO 

MokeluEDDe  riT*-r 2:f4.0u0 

CalaTerwariver 1^75.750 

I 

StaoialaoB  river ZH^TTO 

Ttoolunioe  river 612,500 
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Leakage  and  evaporation. — ^Replies  from  owners  of  62  ditch  lines  as  to  the  amouut  of  water  lost  in  transit 
through  the  ditches  show  that  the  average  amoont  believed  to  be  lost  by  leakage  is  7.40  per  cent.^  and  by 
evaporation  9.06  per  cent.,  of  the  quantity  actually  delivered.  The  statements  selected  in  making  this  computation 
were  those  in  which  the  losses  by  both  leakage  and  evaporation  were  specifically  stated,  and  many  of  the  answers 
gave  the  total  supi)osed  loss,  but  did  not  discriminate  as  to  the  cause.  While  these  results  have  not  the  weight  of 
careful  experiment,  they  represent  the  current  opinion  of  well-informed  i)ersous.  With  well-built  and  established 
lines  the  loss  by  leakage  is  usually  very  small,  though  new  lines,  cut  in  light  soil,  are  apt  to  leak  badly  for  a  time 
until  their  walls  have  thoroughly  settled  and  the  bad  spots  have  been  strengthened.  Evaporation  depends  upon 
the  length  of  the  line  ]  that  is,  the  time  during  which  the  w^ter  is  exposed  in  transit;  upon  the  location  of  the  ditch, 
whether  on  the  north  or  the  south  slopes  of  the  hills,  and  whether  shaded  or  partially  shaded  by  timber ;  ui>on  the 
climate  and  season,  the  latitude  and  the  altitude,  and  upon  the  porosity  of  the  ditch  banks.  The  earth  at  the  sides  of 
the  ditches  acts  as  a  sponge,  absorbing  water  and  by  capillary  attraction  bringing  it  under  the  influence  of  the  sun's 
rays,  thus  increasing  the  exposed  water  area.  It  is  therefore  not  remarkable  that  the  loss  by  evaporation  should 
as  a  general  average  exceed  that  by  leakage,  though  in  particular  cases  the  circumstances  are  reversed.  The 
variation  according  to  season  is  naturally  very  marked,  not  only  because  of  the  difference  in  intensity  of  the  solar 
heat,  but  also  because  of  the  difference  in  humidity  of  earth  and  air  in  the  rainy  and  the  dry  portions  of  the  year. 
The  average  total  loss  by  both  leakage  and  evaporation  is  16.46  per  cent.,  calculated  upon  the  amount  of  water 
delivered.    Table  LXXXYIII  gives  the  delivery  and  the  loss  of  a  number  of  specimen  ditches. 

Tablb  LXXXVIII. -quantity  OF  WATER  DELIVERED  BY  SPECIMEN  MINING  DITCHES  AND  LOSS  BY  LEAKAGE  AND 

EVAPORATION. 

ABIZOIVA. 


County  and  diatriot. 

Line. 

Quantity  of 

water 
delivered  per 

hoar. 

Quantity 
lost  by 
leakage^ 

Quantity 

lost  by 

eraporaUon. 

Total 

qnanti^ 

loat. 

▲PACRB. 

Boston 

€Mlons. 
300,000 

PereerU. 

0.68 

Percent 
10.87 

PercmtL 
tt.St 

CAIilPORNIA. 


BUTTB. 


OroTiUe. 


CALAYKBAS. 


Hokelamne  Hfll 


DKL  HOBTB. 


BL  DOBADO. 


Oeorgetown 


FLACBB. 


Gold  Kun 


BISKITOU. 


Indian  Creek 
Do 

OroFino 

I)o 

Do 


Feather  Riyer  and  Ophir 


Do 

Quarts  Valley 

Do I  Shackelford  Creek. 

Sciad  Valley i  Thompson  Creek  . . 


Cook  dt  Clarke  

Mnkelumne  andCampo  Seoo 
Dnion  


DelNorto... 
Happy  Camp 


California . . 
£1  Dorado.. 
Park  Canal. 


QoldRun. 


BayCitv 

Coyote  Creok 

Alteona 

Barker  ..; 

Wright  dtFletoher. 


YeuDfc's. 
Beaver  Dam 


TBXHITT. 


■  Trinity  a  M. Co. 


TUOLUMXB. 


Colombia 


Tnolnmne 


1, 750. 000 


1,260,000 

700,000 

1. 750.  AOO 


1.296,000 
8,283,200 


8,400,000 
2,800,600 
1.540.000 


1,505^000 


504,000 

1, 186, 020 

630.000 

490,000 

3, 160, 000 

8,110.400 

660,000 

1,400,000 

1,069.200 


1,400,000 


8,100,000 


20 
2 
8 


16.66 
8 


5  to  10 

15  to  20 

5 


10 


10 
10 


10 
Very  slight. 

Very  slight. 
Very  slight. 


L6 


6 


15 

10 

10  to  25 


10.67 
12 


20  to  30 

20 
15  to  20 


6 


10 
20 
10 
10 
10 

10 
5 

10 
5 


1.6 


15 


12 


85 

18 

18to88 


83.83 
20 


25to40 
85to40 
20to25 


18 


20 
30 
10 
20 


10 
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Tabu  LXXXVIII.— QUANTITT  OP  WATEE  DELIVERED  BY  SPECIMEN  MINING  DITCHES,  ETC.— Continued. 

COI.OBADO. 


County  and  distriot 

Line. 

California... 

LAKK. 

Star 

Do 

Btovena  &  Letter 

PARK.  { 

Alma  township Alma  Placer. 


BOUTT. 

Hahn'aPeak I  Elk  River 

SUMMIT. 


Boston  G.  and  S.  H.  Co. 

Gold  Riin 

,  Si«l«r ... 

,  Union  French 


DAKOTA. 


CUBTSB. 

Battle  Creek ;  BattloCrcvk  Gravd  M.  Co. 

1 

I 

LAWRKKCB. 

Cape  Horn i  McKay  &>  Ross 

Confederate '  Rtockado 

Whitewood '  Black  Hills C.andW.  Co... 


PBMHIXOTOH. 


Cafion  

BockenrUle, 


Last  Chnnce 

Black  Hills  Placer  Co 


O  EOBOIA. 


HALL. 


Tweinh 


Twelfth 
Do.. 
Do  . 


LUMFKIN. 


WHTTB. 


Glade 


Dahloncga . 

Hand 

Singleton.. 


Foorth ;  Town  Creek. 


I 
Quantity  of    | 

water 
delivered  per  , 
hour.         I 


Qciantity 
lost  by 
leakage. 


Quantity 

lost  by 

evaporation. 


Oallons. 

840,000 
2. 800, 000    I 


275,000    ; 


1. 400. 000 


700,000  . 

700. 000  , 

106.  000  I 
210,  OUO 


Peremt. 
1.4 
10 


Percent 


472,500 


210,000  ' 
280.000  ; 
126,700  ! 


I 


25.600 
1, 400, 000 


560,000 


108,447 

1,023,694    ' 

198,447 


359,214 


12 


10        < 

3 
10 

0        ' 


5 
10 
5.5 


1 
5 


10 
12.50 


Total 

quantity 

lost. 


Per  cent. 


8 


10 


I  . 


0.25 


25 

io* 


21 


13 


8 
8 
8 

11 
18 
14 

11 


1.25 
6 


37.60 
'26""' 


25 


IDAHO. 


BOUA. 


Boston 

Moore's  Gxeek 

Do 

Do 

Do 


Do. 
Do. 
Do. 
Do. 
Do. 


!  Spencer  

j  AldcrMon 

.  Christy 

Crt>piiw!ullA  (feeders) 
Ci-epiACuUa  (main) . . . 


,  Cuddy 

j  Duiiu  

'  E:iAt  Moore's  Creek 

HaniMin 

Lnmliiug 


Do. 
Do. 
Do. 
Do. 
Pioneer 


I  Mountain  ... 
Plf  iwinan  — 
Tlioni  Creek 
Upper  Alderson 
Ktt^venaon  &  Nc 


oble. 


Do .  WilRon 


280,000 
700.000 
560,000 
630,000 
560,000 

280.  000 
280  000 
700.000 
700.000 
700,000 

210, 000 
40(1.  000 
7i)0.  000 

2ro,  000 

2,800,000 
3, 150, 000 


2.50 
5 

2.50 
7  to  8        ' 

6 

3 

5.75 

2.87 

3.33 

5 
4 

• 

1 

10 


6.25 

6 

5 

12  to  13 

6.25 
0 
3 
0 

35 

8.62 
10 

a33 

15 


MONTANA. 


DBAVKB  nXAD. 


Bannock. 
Do.  . 


BaiiofH^k .. 
AVhite  Bar 


DXXIl  LODGK. 


Henderson  Gnich 

Indi^pendence 

Squaw  Gulch 

Summit  Valley  ... 


Smart's  Crn<>k . 
Hail  Columbia. 
Rock  Creek  ... 
John  Noycs . . . 


LlfnS  AKD  CLABKX.  | 

Last  Chance Wm.  A.Cheesman. 


U«rm«B 

XhoiopMii'a  Gnldh. 


.J. Diamond  Flume  and  Hydraulic  Co 

Bkeh  Creek 


9, 100, 000 
2f  0,  COO 


.'ieo.  000    , 

175,000    |, 
1. 050. 000 
490,  000 


1,050,000 


1,750.000 
170.000 


10 
5 


10 


10 


10 
8 


0 
1 


10 
16.07 


8 


16 
0 


10 


15 


10 
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Table  IAXXVIIL— QUANTITY  OF  WATER  DELIVERED  BY  SPECIMEN  MINING  IHTCHES^  ETC.— Conimued. 


OBBOOIV. 


County  and  dlatrlot. 


Line. 


BAXSB. 


BlneCafion.... 

Do 

Chicken  Creek. 
Clarksville  .... 
Humboldt 


Pocahontas 

Do 

Do 

Do 

Bye  Valley 


Shasta 

Sumter 

WiUowCxeek. 


DOUOLAB. 


Big  Bend  Cow  Creek 

Do.. 

Do  

Cafionville 

Green  Mountain 


OKAMT. 


Littleaeld  Sl  Duckworth 

Marysville — 

J.  N.  Osborne  St  Co 

Placer  Gold 

Colt 


Baisly 

Jones  &  Carpenter 
Lew  Cooper  Sc  Co . 

Nelson 

Powers  


Udorado 

Young  Sc  Bimbol 
W.Boswell 


J.  G.  Fuller 

D.  A.  Leavens  . . . 

D.F.Salmon 

CatchincB  Bros . . 
C  harles  D welley . 


Humboldt 


CaflonCity 

Granite !  Borne  d&  Lucas. 

Do....; I  J. B. Gardner 

Do Klopp  &  Johnson 


MarysTille. 


Hfllls. 


Do 

Do 

Do 

Rook  Creek. 


JAOKBON. 


Applente... 
Sam's  Valley. 

Sterling 

Uniontown  .. 


Miner's 

Prairie  Diggings 

Thompson 

Lake 


Quantity  of 

water 
delivered  per 

hour. 


Quantity 

lost  by 

leakage. 


JOBBPHIlfB. 


Waldo. 

Do. 

Yank.. 


Squaw  Lake 

Hays  &  Magruder 

Sterling 

Gin  Lin 


WABCO. 


Oohoco 


Desselles  Sc  Co 

Waldo 

Blue  Gravel ... 


Wiokaiser  Sc  Co 


GaUmu. 
280.000 
700,000 
210,000 

1«120.M;0 
210,000 

420.000 
420,000 
175,000 
400.000 
770.000 

820,000 
700,000 
140,000 


1,050,000 
834,400 

1*170.000 
371,000 

9,000,000 


700,000 
420.000 
980,000 
1,050.000 
500.000 

210,000 
350,000 
525.000 
175,000 


700.000 

324.000 

1, 200. 000 

1,400,000 


2.494.800    i 

1.458.000 

1.020,000 


140,000 


PereenL 

L25 

20 

10 

15.63 
2 

8.33 
2.60 
10 

5.75 
4.55 

20 
3 
1.50 


10 

20 

83i 

20 

10 


Quantity 

lost  by 

evaporatioii. 


PeremU. 

1.25 
5 
50 
-     12.50 


L67 

0.83 

8 

L42 

0.82 

13 

1 


Total 

qaaatity 

loat* 


PtremU, 

2.60 
25 
00 
2&18 


6 

8.38 
18 

7.17 
1L87 

83 
4     • 


5 
8.33 

5 

10 

2.14 
a  33 

0.71 

2.85 

8.12 

5 

&ia 

&33 
4 

3.83 
4 

iao7 

2 

5.33 
10 

26 

0 

8L00 
14 

11.  u 
3 


0.26 
5 
15 


12.50 


15 
10 

22.22 
2 


a25 
5 
10 


7.50 


20 


83.83 
5 


12.60 

10 

25 


20 


Orade  of  DITCHES. — ^The  grade  of  the  larger  ditches  ranges  from  9  to  20  feet  per  mile,  with  exceptional  higher 
grades.  If  the  ditches  are  bailt  in  light  soil,  the  grades  are  necessarily  low ;  bat  where  the  ground  is  firm  and 
tenacious  the  present,  tendency  is  to  increase  the  grade,  thus  giving  a  more  rapid  current,  and  consequently  greater 
capacity  in  proportion  to  the  cross-section  of  the  ditch.  It  is  evident  that,  the  less  the  time  occupied  in  transit,  the 
less  is  the  proportionate  amount  of  leakage  and  evaporation ;  and,  besides  this,  it  is  found  that  harrow,  deep,  and 
comparatively  steep  ditches  are  less  liable  to  damage  by  storms  and  are  more  readily  repaired.  Orades  of  16  to  20 
feet  are  now  recommended  by  some  engineers  for  lines  cut  in  good  ground. 

The  gradient  is  expressed  either  in  inches  and  fractions  of  inches  per  rod  or  in  feet  per  mile,  the  latter  mode 
of  expression  being  adopted  in  this  discussion.  For  convenient  reference  the  following  conversion  table,  giving  the 
equivalents  in  the  two  systems,  is  annexed : 


Table  LXXXIX.— GRADE  EQUIVALENTS. 


Inches  per  rod. 
Feet  per  mile . . 


3i 


i 

n 


I 


10 


I 

13* 


f 

161 


20 


I 

23i 


1 
20| 


Inches  per  rod [       1*           1^ 

Feetpermile 30      '      33* 

36} 

1ft 
40 

If 

43i 

46f 

1| 
50 

2 
531 

Vblooity  of  gubbent. — ^The  velocity  of  water  in  the  ditches  is  from  1}  miles  per  hour  in  the  lines  of  least 
grade  up  to  5  miles  per  hour  in  the  steepest  ditches.    The  average  current  is  slightly  over  3  miles  per  hour. 

Dimensions. — ^The  cross-section  of  ditches  is  trapezoidal,  the  width  at  the  top  being  considerably  greater  than 
that  at  the  bottom,  though  the  newer  ditches  are  cut  with  less  slope  to  the  banks  than  was  formerly  the  rule,  as  wall- 
as deeper  in  proportion  to  the  width.    Table  XO  gives  the  grade  and  the  dimensions  of  specimen  ditches. 
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Table  XC— GRADE  AND  DIMENSIONS  OF  MININQ  DITCHES. 


County  and  distriot 


CLAT. 


Ditch. 


Grade. 


Width  At 
top. 


i  Idaho. 


Ttfi  per  mUe.  FuL 


It  :i 


ABIKONA. 


APACHB. 

Greenlee  Gold  Mountain 


Boston. 


13 


2t 


^i 


rAlilFOKNIA. 


Bum. 


Oherokee 

MorrisBavine 

OroTiUe '  Feather  Rivor  and  Ophir 


Sprine  Valley 
Momi  Rariuo 


CATAVBRA8. 

ICokelomne  Hill |  Cook  d&  Clarke  . 

'  Mokelnicne  and  Campo  Seco 

;  Union 


DBL  NOBTB. 


! 

>  Bunker  Hill 

'  China  Creek  No.  1 
J  China  Creek  No.  2 
.  China  Creek  Na  3 
.'  China  Crock  No.  4 

I  China  Creek  No.  5 
'  Del  Norte 


Happy  Camp  Na  1 
Eappy  Camp  Na  2 
Happy  Camp  Na  8 


Miic-a-mno  — 
Winpvte  No.  1. 

,  Win;;ato  No.  2. 

I  Win;;ate  No.  3 


BL  DOBADO. 


Georgetown 


California  . 
1:1  Dorado  . 
Pork  Canal 


KBVAUA. 


KoTada  City. 


PLACBB. 


G<ddRun 
Iowa  Hill 


South  Yuba. 


Gold  Ban 
Iowa  Hill 


FLUMAS. 


Indian  Valley :  Bound  Valley  .. 

Dutch  Hill 

:  Blnck  Hawk  .. 

Hungarian  Hill 

;  Plumas 


8HAOTA. 


Igo DryCn-ok 


8I8KITOU. 


Indian  Creek 

Do 

Do 

Do 

Do 


BavCity  Na  1 

BayCltv  Na2 

Covote  Creok  No.  1 
Coyoto  Creek  No.  2 
Coyote  Creek  No.  3 


IfcAdama Creek I  Hiyou  Gnlch  N0.I 

Do j  Hiyou  Gulch  Na2 

OroFlno !  Altoona 

Do :  Barker 

Do I  Wright  At  Motchor 


Do Young'A  No.  1 

Do  ■  Young'rtNo.  2 

Quartz  Valley BeaviT  Dam 

Do Shackclfonl  Creok . 

ScladValley FortGoffNal 


D«  : I  FortGoffNo.2 

Do  !  Thompson  Creok 

Tnika    I  Pcllett  4c  Tniitt  No.  1 

Do !  Pellet t  &  Truitt  No.  2 

Do Pellett  &  Tmitt  No.  8 


TBIXITT. 


^Ol^j^ 

Bay&rk ...... 

iBdUaCraak. 
JuedoDCIty. 
MiMnTilla... 


OliVlw'slk* 


Buckeye... 
New  luTer. 
Johnston .. 
Lewiaton  .. 
BidgeriUe. 

Trinl^.... 


12 

9 

11 


12 

12 

20  to  25 


13j 
13] 
18] 
18] 
18J 


181 


8  to  13 


26  , 

10 


10 
40 
Irregular. 
12    . 
13|  I 


0 
9' 


3 
9 


5 
4 


0 
6  to  9 

5 

4J 
3 
3 
5 


8|  to  8 

10 
8 


6 


0 
lU 


4 

6 

i 


2 
3 
2 
3 
4ft 

3 
ift 

6 

5 

10 


6 
5 


'-•ft 
5 


4 

If 

4 

4 

5  to  8 
5 
5 

4 

2ft 
2 

2ft 
4 


2  to  5 
6 


I 


o 
3 


I' 

1ft 

2 

3 

2 
1 

4 
3 
8 


«  ' 

3ft 

10    j 

1 

5  ! 

3ft 

m 
4 

6 

4 

3 

4 
4 

8 
2 
2 


8 


? 


^\ 


3ft 

3 

3 


IS 


I' 


2 

2ft 

1ft 

li 


1ft  to  3 
4 

2ft 


4  to  5 


il 


Ij 
1 

1 

li 

o 

2 
1 

3ft 
3 


i* 

3 

4 

o 

a 
2 
a 
1 
1 


8 
8 
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Tabu  XC— GRADE  AND  DIMENSIONS  OF  MINING  DITCHES— Continaed. 

CAIilFOBlVIA— Continned. 


Conntj  aad  district. 


TBDnrr— oontinned. 


Oolambia . 


TUOLUKHB. 


mUih. 


Chapman  &,  Fisher. 
Trinity  a M. Co... 


Tnolomne 


Grado. 


Fettpermile. 

Hi 


11  to  32 


Width  at 
top. 


Ft€t 


Width  at 
bottom. 


FuL 


11  to  15 


7i  to  11 


Depth. 


FmL 


a 

4 


COIiOBADO. 


California. 
Do.... 


Alma  township 
Hahn'sPoalc.... 


LAKK. 


BOUTT. 


Star 

Stevens  &  Leiter 


Alma  Placer 


£11c  River. 


BUICMIT. 


I 


Boston  (r.  and  S.  IL  Co . 

Gold  Ran 

Slslcr 

Union  French 


Irregular. 
5 


10 


7 

6  to  8 
6f 


10   : 


«  to  8 


8 
4 


8 


3 

If 
2# 


DAKOTA. 


CU8TBB. 


Battle  Creek. 


LAWBKH<2|B. 


Cape  Horn.. 
Confederate 
Whitewood. 


PKVNIlfOTOV. 


Cafion 


Battle  Creole  Gravel  M.  Co. 


McKay  &.  Ross 

Stockade 

Black  Hills  C.  and  W.  Co 


Last  Chance 


OB  OROIA. 


DAWBOV. 

Fonrth,  Fifth,  and  Thirteenth. 
Do 


HALL. 


Twelfth 


Twelfth 
Do.. 
Do.. 
Do.. 


LUMPKDr. 


UKION. 


Tenth 


Anicolola  and  Etowah  (main) . . 
Anicolola  and  Etowah  (others) 


Glade 


Dahlonega . 
Hand  No.  1. 
Hand  No.  2. 
Singleton  . . 


Coosa  Creek 


WHITB.  I 

Third  !  Naooochee.. 

Foaith I  Town  Creek 


IDAHO. 


ALTUBAB. 

Elk  Creek '  Lisson 


BOUi. 


ItOAton 

Moore's  Creek 

Do 

Do 

Do 


Do. 
Do. 
Do. 
Do. 
Do. 


Do. 

Do 

Do. 

Do 

Do. 


Pioneer. 
Do  . 
Do.. 
Do  . 


Spencer.. 
Aldorson 
Dunn 


Christy 

Crepiscolla  (feeders) 


Crepiscalla  (main)  .. 

Cuddy 

East  Moore's  Creek 
Hanson  (npper)  — 
Hanson  (lower) 


LambinK 

Hoantam 

Plowman 

Thorn  Creek  ... 
Upper  Alderson 


Stevenson  Sl  Noble  Na  1 

Stevenson  &  Noble  (otheia) . 

Wilson  No.  1 

Wilson  iothera) 


«J 


27| 
18|  to  27i  ! 


«i 


1 
1 

3     

u 

1 

1 

1 

1 

........... ...|...... ........ 

1 

4 
4 


4| 


4 
4 
4 
4 


5 


13^ 


10| 

161 

13} 

10 

10 

6|  to  10 
16| 
10 
10 
10 


10 

m 

10  to  18 

10  to  13 

13 


10  to 
iota 


6 
3 


3 
6 


5 


5 
4 


3* 


1' 

3  to  4 

8  to  4 

3*. 

5  to  5i  I 

4 

5* 

8 
4 

5 
5 

4 


5 
2* 


5 

4 
3 


3 
3 


3 
3 
3 
4 

2  to  3 

2  to  8 

2| 

3  to  4 

3 
4 

4 
8 

it 

2i  to8 

4 
1 

e 

4 


8 
2 


8 
1| 


8 


8 
8 


2« 


1* 
2 
2 
2 

2 
2 

2 
2 
2 

2* 

2 

2 

3 

2 

S 

» 
t 
t 
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Tabui  XC.— OBADE  ANli  DIMENSIONS  OF  MININC^  DITCH£&--Coiitiiiaed. 

nOlVTANA. 


Coimljaiid  distiiot 


Ditoh. 


Onde. 


Width  at 
top. 


Width  at 
bottom. 


I>epth. 


Bannock 


BSIYBB  HKAD. 

Do V/.'.*.*//./.l".'. *."."..'.'.'.'-''...'." -'.".'***.l'. '."*.'.. I  White  Bar 

DUB  LODOB. 


Baanook  D.  and  M.  Co 


Feet  per  miU. 

8 
Of 


Henderson  Gnlch 
Independence  ... 

Nelaon 

Bqnaw  Gulch  — 
Sominit  Valley  . . 


Smart's  Greek 

Hail  Columbia  

Pioneer  amd  Keystone 

Rock  Creek 

JolinNoyes 


LBWM  AKD  CLABKB.  I 

Last  Chance j  William  A.  CheesmanNo.  1 

Do I  WilliamA.  CheesmanNo. 2 


MBAOHBB. 


Gorman 
Thompson  Gnloh 


Do i  Camas  Creek 


Diamond  Flume  and  Bydraulic  Co 
Birch  Creek 


I 


Feet. 


5 
5    i 


Feet 


6    , 

7 

5    1 

1 

8*1 

13|  1 

7    : 

20 

2* 

18* 

3 

4 

3 


Feet. 


4 
5 


11 


l\ 


6}  I  7  5    !  2 

R        

13*  to  10}  1  4      2i 

10  7      3* 

18*  I 


2 
2* 


OKBOON. 


BlueCaAon 

Do 

Chicken  Creek 

Clarksville I  Placer  Gold  M.  Co.  No.  1 

Do  ,  Placer  Gold  M.  Co.  No.  2 


Littlefleld  Sc  Duckworth 

Hanrsville 

J.  N.  Osborne  &  Co 


Humboldt ,  Colt 

Pocahontas I  Baisly 

Do ;  Jones  and  Carpenter  (upper) 

Do I  Jones  and  Carpenter  (lower) 

Do !  Lew  Cooper  d&Co 


Do j  Nelson 

Rye  Valley !  Powers 

Shasta  i  Eldorado  (main)    . 

Do  '  Eldorado  (others) 

Humter {  Young  %  Kimbol . 


Willow  Creek :  W.  Boswell. 


0000. 


Pioneer 


DOUOLA8. 


Biff  Bend  Cow  Creek !  J.  G.  Fullers  (now)  — 

Do I  J.  G.  Fullers  (old) 

Do '  D.  A.  Leavens  (upper) 

Do J I  D.  A.  Leavens  (lower). 

Do I  Merriara  4&  Anderson  . . 


Do '  D.  F.  Salmon  (main) . . 

Do  I  D.  F.  Salmon  (others) 

Cafionville  Catehino:  Brothers  — 


Do 

Green  Mountain 


Do. 


OBABT. 


Calton  City 
Do 

Elk  Creek  . 

Granite 

Do 


Do 

Do 

Do  .... 

Do 

Marysville. 


Do 

Do 

Do 

Rock  Creek 
Do 


JAGUOV. 


McWillinms  &  Ash 
Charles  Dwelley 


Dyer  St.  Sons. 


Humboldt 

Wolflnser's 

Deep  Creek 

Borne  Sc  Lucas  (main)  — 
Borne  &  Lucas  (oth^)  . . . 

J.  B.  Gardner's  (main) 

J.  B.  Gardner's  (small)  ... 
Klopp  &  Johnson  (main) . . 
EIlopp  4l  Johnson  (others) 
HUlls 


Miner's 

Prairie  Diggings 

Thompson's 

Lake 

Rock  Creek 


Applegate  — 
Do 

Ashland 

Coyote  Creek. 
Do 


Farris  Gnloh 

Do 

Fortr-nine... 

Do.*.*.*.*.'.'* 


,te 


Grand  A  pi 
Squaw  Lake 
Anderson  A,  MoC^l 

Marshall's 

William  Rush 


Farris  Gulch  (upper)  . . 
Farris  Gulch  (lower)... 

Ashland 

Forty-nine  (Coleman).. 
Forty-nine  (Anderson) . 


Do i  Forty-nine  (Wagner) 


flMi*a  Valley 
Starting 


WHiik. 


Hays  A,  M 
Saltmarsh 
Sterling  .... 
Chapel  ^tCo 


Co. 


13* 

3 

18* 

5 

«t 

3 

tf 

•JO 

8 

2«l 

2 

20     i 

6    , 

33* 

'^* 

33* 

5    1 

13*1 

^•l 

20  : 

•       <J    i 

13* 

4    ! 

8  to  12 

7   : 

8  to  13    ' 

2to2*  1 

»i; 

4* 

OinLfai. 


\ 


•f 


7* 


17J 


20 


S 
2 
3 
t 
3 

? 

3 

3f 

3 

•> 


8 
0 
4 
4 
2* 

6 

2 
5 
8 

12 

6 

4 
4 
5 
4 


8 
5 
8 


4 

? 

5 

4 

6 
S 
8 
8 

^ 


2 

2 

8 

2 

2 

If 

4 

2 

4* 

2* 

1* 

11 

4 

)| 

2 

1| 

8 

2* 

U 

I 

4 

3 

2 

2 

5    i 

2 

1* 

Itol* 

4 

2 

1* 


8 


2 


1* 


3 

y 

8  ' 
2 

1 

4    , 

1*1 

4  I 
2  I 
6 

3 
8 

8 
3 
8 


8 

8 

2 

it 

? 
I* 


3 
2 


1* 


2 

If 

2 

1* 
2 

2 
If 


1* 


2 
2 

J* 
It 

1* 
7 


P 

9 


3 

i» 

2 
If 

2 

i» 

2 
U 


art 

it 


^ 


▼A7.    %% 
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PRECIOUS  METALS. 


Tablb  XC— grade  AHD  DIMENSIONS  OF  MININO  DITCHE&-<la&tiiiQ6d. 

OBB  OON— Continved. 


County  uid  district 


JOSIPBOCB. 

Grass  Creek 

Do 

Do 

Marphy 

Waldo 

Do 

Do 

Do 

Do 

Yank 

WASCO. 

Ochooo  


Ditch. 


Qoff,  Triplett  St  Chapin  No.  1 
Goff,  Triplett  &.  Chapin  No.  2 

Steam  Beer 

Carson  &  Johnson 

Desselles  No.  1 

Dpssellea  No.  2 

Waldo  (main) 

Waldo  (pipe  ditch) 

Waldo  (waste- water  ditch) 

BlueGravel 

Josephine  No.  1 

Josephine  No.  2 

Wickaiser  ^t  Co 


Grade. 


I 


FeetpermiU, 
20 
2 
] 

18 
1 


IH 


Widths! 
top. 


FteL 


8 


6 

? 
?♦ 

5 

5 
4i 


Width  at 
bottom. 


Fut. 


2 


2 
8 
4 

3 
5 

2* 

5 

8 

4 
8 


li 


Depth. 


F§H. 


9 

I 
3 


2 
3 

2 

f 

3 
2 


U 


Lining  of  ditches. — Under  ordinary  circamstances  it  is  not  customary  or  necessary  to  add  a  lining  or 
facing  of  any  kind,  the  fine  silt  held  in  suspension  by  the  water  of  the  ditch  forming  in  time  without  artificial 
puddling  (though  this  is  sometimes  resorted  to)  a  clayey  covering  on  the  inner  surfaces  sufficiently  impermeable 
for  practical  purposes.  It  is  from  this  cause  that,  within  reasonable  limits  and  with  proper  repairs,  the  carrying 
capacity  increases  considerably  with  the  age  of  the  ditch,  the  loss  from  leakage  gradually  diminishing.  This  result 
is  also  furthered  by  the  settling  of  the  earth  of  the  outer  embankment,  which,  as  it  becomes  more  compact,  is  less 
liable  to  leakage  and  at  the  same  time  presents  a  better  surface  for  the  flow  of  water. 

In  following  the  contours  of  the  hill-sides,  to  maintain  a  constant  grade  without  resorting  to  the  expedient  of 
flumes,  sharp  turns  are  often  uuavoidable,  as  in  crossing  the  head  of  ravines  or  in  rounding  a  sharply  projecting 
flank  of  the  hill.  It  is  &t  such  points  that  eddies  are  formed  and  the  greatest  exposure  occurs.  If  the  embankment 
is  here  in  danger  of  being  washed  out,  it  may  be  protected  by  cribbing  with  timber  and  logs  or  by  facing  with  stone 
or  boards  at  the  salients.  After  a  new  ditch  has  been  in  operation  a  short  time  these  weak  spots  manifest 
themselves  and  are  fortified  as  occasion  demands,  the  whole  line  being  under  veiy  careful  scrutiny  until  its 
permanence  is  established.  At  reentering  angles  threatened  with  damage  by  small  water  channels  crossing  the 
line  of  the  ditch  the  indications  given  in  advance  of  construction  are  usually  plain  enough  to  cause  suitable 
precaution  to  be  taken,  as  by  throwing  a  single  box  or  two  of  fluming  over  the  exposed  point  and  deepening  the 
natural  channel  beneath,  etc.  When  it  is  possible,  these  side  waters  are,  of  course,  turned  directly  into  the  ditch^ 
to  add  to  its  contents  and  offset  the  loss  from  leakage  or  evaporation,  care  being  taken  to  bring  the  confluents  in 
at  easy  angles  and  to  protect  the  outer  bank  from  the  impinging  cross-currents.  The  experienced  ditch  builder 
utilizes  these  advantages  or  avoids  the  dangers  as  if  by  instinct. 

In  order  to  ascertain  roughly  the  proportionate  number  of  cases  in  which  linings  are  used,  questions  to  this 
effect  were  incorporated  in  the  experts'  schedules.  From  the  following  list  it  appears  that,  out  of  139  answers 
received,  only  11  ditch  lines  were  reported  to  be  lined  to  an  extent  worth  noting,  and  in  but  two  oases  was  the 
lining  of  any  great  extent: 

Table  XCI.— LINING  OF  DITCHES. 


State  or  territorj. 


Total 

Alabama. 

Arizona.. 

California 

Colorado 

Dakota . . . 

Oeorgia.. 

Idaho 

Montana.. 
Ongotk  •.. 


Anawera 
received. 


189 


1 

1 

40 

7 

4 

8 

17 

U 

80 


I 

Ditohee 
'  lined  to  some 

extent. 


8 


2 


Ditchea 

IMulially 

lined. 


8    I 


2 
1 


1 
1 

1 
1 


Ditchea 
not  lined. 


128 


1 

1 

88 

8 
8 

7 
18 

8 
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As  a  general  rale,  it  is  cheaper  to  put  in  short  lengths  of  ground  flnuie  at  the  worst  points  tliau  to  att43mx>t  to 
seonre  them  by  liniDgs.  It  is  this  view  of  the  case  which  has  led  the  constructors  of  recent  ditches  to  abandon 
lining  in  most  instances,  except  where  defects  are  noticed  after  the  ditches  have  been  running  for  some  time  and 
linings  are  put  in  as  make-shifts.  Typical  illustrations  of  some  of  the  common  methods  of  lining  are  given  in  the 
following  cases :  . 

The  main  ditch  of  the  Kl  Dorado  Water  and  Deep  Gravel  Mining  Company,  El  Dorado  county,  Califomia,  which  is  40  miles  long, 
with  70  miles  of  tribataries,  is  lined  for  a  distance  of  between  2  and  3  miles  with  granite  and  slate  rock.  This  is  a  xtity  important  ditch, 
having  a  capacity  of  10,000  inches  of  water  and  actnaliy  delivering  4,000  inches,  the  loss  by  leakage  being  from  15  to  30  per  cent,  of  the 
ftmonht  of  water  taken  into  the  dit^.  The  grade  is  very  low,  only  4  feet  to  the  mile.  Notwithstanding  the  oarefal  construction, 
repairs  and  cleaning  cost  about  $600  per  month. 

The  Park  canal,  in  the  same  county,  another  important  ditch,  is  lined  in  places  with  timber.  The  grade  reported,  3  inches  in  16 
Udet  or  8^  feet  per  mile,  is  evidently  an  error,  as  the  velocity  of  the  water  is  given  at  only  3  miles  per  hour.  The  ditches  belonging  to 
this  system  are  well  puddled,  and  it  is  said  that  the  leakage  amounts  to  only  5  per  cent.  (2,200  inches,  delivered).  The  cost  of  repairs, 
including  flume-mending  and  cleaning  of  ditches,  reaches  $2,000  per  year. 

The  Ridgeville  ditch,  in  Minersville  district.  Trinity  county,  California,  is  cribbed  with  split  rails  placed  close  together  and  held  in 
place  by  stakes  driven  in  behind  them.  This  ditch  has  a  very  steep  grade,  and  for  the  first  mile  of  the  upper  portion,  where  the  pitch  is 
li  inchee  to  the  rod  (40  feet  per  mile),  is  waUed  with  rock  on  the  outside;  the  remainder  of  the  line,  10^  miles,  has  a  grade  of  1  inch  to 
the  rod  (26|  feet  per  mile).  The  necessity  for  thorough  construction  is  evident  when  the  force  of  the  current,  stated  at  6  to  7  miles  per 
hour,  and  possibly  8  miles  in  places,  is  considered.    The  ooet  of  repairs  is  nominal. 

The  Trinity  Hydraulic  Mining  Company's  ditch,  Taylor's  Flat  district,  in  the  same  county,  is  lined  with  IJ-inch  lumber,  15  inches 
^wide.    The  grade  is  only  three-eighths  of  an  inch  to  the  rod  (10  feet  per  mile),  but  the  velocity  of  the  current  is  reported  at  4  miles  in  55 
minutes,  or  4.367  miles  per  hour.    This  is  a  new  ditch. 

The  Stevens  &  Leiter  ditch,  of  the  Oro  Mining,  Ditch,  and  Flume  Company,  California  district,  Lake  county,  Colorado,  is  lined  with 
sod  for  a  distance  of  5  miles  of  its  total  length  of  13^  miles.  This  ditch  delivers  4,000  inches  of  water,  and  loses  10  per  cent,  by  leakage.. 
Its  grade  is  low,  5  feet  per  mile,  but  the  velocity  of  the  water  is  stated  at  3  miles  per  hour.    Repairs  are  unimportant  in  amount. 

The  Black  Hills  Canal  and  Water  Company's  ditches,  Whitewood  district,  Lawrence  county,  Dakota,  supplying  water  to  the  mills. 
at  Central  City,  Deadwood,  and  Lead  City,  are,  with  the  exception  of  one  ditch  (the  Pioneer),  underground  boxed  lines,  the  boxes  made 
of  pine  lumber  and  covered  over  with  3  feet  of  earth,  to  prevent  freezing  in  winter  and  evaporation  in  summer.  The  loss  by  leakage  is- 
10  inches,  against  181  inches  delivered  per  hour.  During  two  years  run,  up  to  the  date  of  report,  no  repairs  were  required.  In  thesfr 
ditches  the  fall  is  from  i  to  1  inch  in  16  feet  (13|  to  27^  feet  per  mile).  ; 

From  Georgia  one  report  of  partially  lined  ditches  was  received,  the  Anicalola  and  Etowah  line,  in  Dawson  county.  Here  the 
system  is  to  drive  in  planks  at  exposed  points  at  the  head  of  ravines. 

One  of  the  four  ditches  of  Stevenson  A  Noble,  in  Pioneer  district,  Bo\»6  county,  Idaho,  is  cribbed  with  timbers  and  boards  on  the 
lower  side.  This  ditch  is  a  large  one,  has  a  grade  of  1  inch  to  the  rod  (26|  feet  per  mile),  giving  a  mean  velocity  of  4  miles  per  hour, 
and  loses  little  by  leakage.    Repairs  average  only  $400  per  season. 

The  Bock  Creek  ditch,  in  Squaw  Creek  district.  Deer  Lodge  county,  Montana,  is  lined  with  granite  for  about  a  mile  at  its  upper 
end.    This  is  a  large  ditch,  carrying  1,500  inches  of  water,  with  a  low  grade,  10  feet  per  mile. 

The  Diamond  Flume  and  Hydraulic  Company's  ditch,  German  district,  Meagher  county,  Montana,  is  walled  in  places  w^ere required 
with  stone.    It  carries  2,500  inches  of  water,  losing  about  10  per  cent,  by  leakage.    The  grade  is  half  an  inch  to  the  rod  (13^  feet  per  mile). 

The  Squaw  Lake  ditch,  Applegate  district,  Jackson  county,  Oregon,  is  another  example  of  partial  lining.  For  short  distances, 
where  there  is  danger  of  breaking,  it  is  faced  with  sawed  lumber  and  slabs.  The  loss  by  leakage  is  50  inches,  against  1,000  inches  of 
water  delivered.  The  current  is  slow,  2^  miles  per  hour,  with  a  fall  of  half  an  inch  per  rod.  Repairs  cost  $1,200  during  the  second  seaeqn,. 
but  the  necessity  for  them  diminished  as  the  lining  was  improved. 

Flumes. — ^These  are  used  for  conveying  water  across  canons  and  in  places  where  the  grade  of  the  line  cannot 
be  maintained  by  simple  earth  excavation,  to  avoid  the  necessity  of  catting  the  ditch  in  hard  rock,  and  in  spots 
subject  to  washouts.  They  are  not  so  permanent  as  well-constructed  ditches,  as  they  require  constant  repairs  and 
are  liable  to  damage  or  destruction  by  fire.  Undoubtedly  a  substantially- built  wall  ditch  in  some  instances  would 
in  the  long  run  prove  more  economical  than  the  side-hill  flumiug  commonly  adopted,  though  the  first  cost  of  the 
fluming  might  be  much  lighter.  On  the  other  hand,  it  is  a  question  whether  the  wrought-iron  siphon  pipe  is 
not  preferable  in  many  cases  when  excessively  high  trestle-work  is  required  by  flumes.  But  there  are  many  cases 
where  fluming  is  from  topographical  reasons  unavofdable,  and  still  more  where  the  constructing  engineer,  after  duly 
weighing  the  circumstances,  finds  it  more  expedient  to  adopt  the  simple  flume  than  to  attempt  a  more  expensive 
system.  Usually  the  consideration  of  first  cost  is  a  very  weighty  one.  Large  corporations,  in  building  lines  intended 
to  be  used  for  many  years,  can  often  afford  very  expensive  construction  for  the  sake  of  permanence.  The  small 
mine  owner,  however,  is  limited  in  his  plans  by  the  question  of  initial  cost,  and  hence  resorts  to  fluming  wherever 
that  is  the  simpler  and  cheaper  way  out  of  a  difSculty.  Flumes  cost  more  per  yard  than  excavation  in  easy  ground 
where  a  natural  grade  exists,  but  much  less  than  ditches  hewn  out  of  solid  rock  or  flanked  by  high  walls.  Hence 
they  are  ordinarily  used  wherever  their  cost  is  less  than  that  of  other  means,  and  this  happens  in  many  situations. 

There  are  two  leading  types  of  flumes — those  which  are  supported  wholly  by  trestles,  and  those  which  follow 
the  hill-side  and  are  braced  by  struts.  These  two  forms  frequently  appear  in  the  same  line  of  fluming,  the  natural 
bed  being  followed  so  far  as  practicable  and  then  resort  being  had  to  trestles  to  bridge  over  the  awkward  spots. 
When  the  flume  rests  wholly  or  in  part  ax>on  the  earth  or  rock,  it  is  advisable  to  set  it  in  very  close  undei;  the  shelter 
of  the  bank,  for  protection  against  slides,  and  exposed  points  are  either  guarded  by  wooden  aprons  placed  over  the 
flame  or  by  excavating  the  gnllies  beneath  the  flume.  The  construction  of  the  flume  itself  and  its  framing  is  similar 
in  either  casei  the  difTerences  in  details  of  the  trestle-work  varying  according  to  circumstanoes.  For  trestted  flames 
ttie  featores  ik  the  leading  members  are  as  follows : 
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Sleepers. — ^These  are  bewn  timbers,  preferably  of  red  fir,  but  usually  of  whatever  wood  is  at  baud,  resting 
upon  the  earth  at  right  angles  to  the  line  of  the  flume,  upon  which  trestle  legs  are  set  Oharring  is  sometimes 
resorted  to  as  a  protection  against  decay.  They  are  from  6  by  4  to  10  by  6  inches  and  upwanl,  and  are  placed 
flatwise.  The  object  is  not  only  to  give  a  solid  foundation  for  the  trestles,  but  also  to  keep  the  latter  from 
spreading;  and  for  this  purpose  they  should  be  slightly  mortised,  to  hold  the  feet  of  the  trestles  in  place.  The 
length  of  the  sleepers  varies  with  the  height  of  the  trestle,  the  span  increasing  with  the  elevation  of  the  flume 
above  the  ground.  They  are  set  at  intervals  of  8, 12, 16,  and,  rarely,  18  feet  apart,  according  to  the  cajmcity  of 
the  flume  and  the  weight  of  the  superstructure,  the  foriper  distance  being  usual  with  large  and  well-built 
flumes.  The  intervals  between  the  supports  are  in  multiples  of  4  feet,  which  is  usually  the  common  distance 
between  the  posts  of  the  flume-box,' though  occasionally  the  framing  of  the  latter  is  set  as  close  as  3  or  even  2}  feet. 

Trestles. — ^These  are  commonly  two-legged,  and  for  light  flumes  are  made  of  6-by-4  inch  scantling,  and  sometimes 
of  unhewn  timber.  For  large  flumes  the  size  is  increased  to  10  by  8  inches  and  over.  Low  flumes,  under  20  feet  in 
height,  of  small  to  medium  size,  are  made  with  alternate  vertical  single-leg  supports,  which  support  the  weight, 
but  have  less  resistance  to  the  lateral  movement  of  the  structure.  Very  low  flumes  of  from  3  to  6  feet  in  height 
may  be  caiTied  by  single  legs  alone  when  braced  by  struts.  If  sleepers  are  not  used,  it  is  advisable  to  char  the 
feet  of  the  trestles. 

Cross  brtices  of  trestles  are  usually  of  refuse  boards  or  planks,  the  same  as  employed  for  the  sides  and  bottom 
of  the  flume-box,  simply  nailed  to  the  trestle  legs  in  the  form  of  the  letter  X  and  terminating  at  the  angle  formed 
by  the  junction  of  the  legs  with  the  trestle-cap.    Where  single  posts  are  used  similar  cross-braces  are  added^ 
running  from  the  sleeper  to  the  trestle-cap  and  nailed  to  the  post  at  their  crossing,  or  diagonal  scantling  braces 
beginning  at  the  iwst  about  midway  from  the  ground  and  meeting  the  trestle-cap. 

Diagonal  «<rtef«.— These  resist  any  longitudinal  movement  of  the  flume  in  mass,  and  are  necessary  with  high 
flumes,  especially  if  the  gradient  exceeds  i  inch  to  the  rod,  as  is  becoming  more  and  more  the  practice.  They 
are  of  3  by  4  to  4  by  6  inch  scantling,  set  edge  up,  and  running  alternately  from  trestle  to  trestle  in  the  line  of 
the  flume. 

Wire  stays. — Verj'  high  flumes  are  much  exposed  to  damage  by  storms  and  in  curves  by  the  momentum. of 
.  the  water  carried.    In  such  cases  resort  is  had  to  wire  guys  securely  anchored  at  the  ground  on  both  sides  of  the 
flume  and  attached  at  an  angle  of  about  45^. 

TrestlecapSj  or  hearers, — These  rest  ux)on  the  trestle  legs  at  right  angles  to  the  line  of  the  flume,  and  are 
never  omitted.  They  are  of4  by  6,  6  by  6,  or  8  by  8  inch  hewn  or  sawed  timbers.  The  trestle  legs  are  sometimes 
mortised  into  the  bottom  of  the  cap.  In  the  case  of  very  hi^h  flumes,  which  often  greatly  exceed  100  feet,  the  cap 
becomes  a  sleeper  for  the  trestle  of  the  next  story  above,  and  so  on.  The  lower  stories  of  such  flumes  are,  of  course, 
of  wider  span  than  the  upper  ones. 

i^trtn^er*.— These  are  longitudinal  timbers,  6  by  4,  8  by  6,  or  10  by  8  inches,  set  on  edge,  and  of  such  length, 
usually  16  feet,  as  to  bring  the  butts  over  the  trestle  caps.  They  are  placed  beneath  the  sills  under  the  posts  of  the 
flume-box,  or  a  little  outside  of  them.  They  give  stiffness  to  the  box,  and  are  essential  with  flumes  supported 
on  trestles.  Where  the  flume  rests  directly  upon  a  rock  bed  they  are  sometimes  omitted,  but  this  is  not  considered 
good  practice. 

Sills. — These  are  timbers  resting  upon  the  stringers  and  parallel  with  the  trestle-caps,  4  by  4  or  6  by  4  inches, 
and  extending  18  or  20  inches  beyond  the  posts  on  each  side,  where  side-braces  or  knees  are  used,  and  6  to  8  inches 
if  there  are  no  side-braces.  The  sills  have  shallow  mortises  for  the  reception  of  the  posts,  but  are  seldom  mortised 
for  the  side-braces. 

Posts. — These  are  from  2  by  4  with  the  smallest  flumes  up  to  5-  by  4-inch  uprights  with  the  largest  ones.  They 
are  mortised  into  the  sills,  and  usually  also  into  the  caps.  The  posts  project  about  2  inches  above  the 'sides  of  the 
flume. 

SidebraceSj  or  knees. — ^These  take  the  lateral  thrust  of  the  box,  and  are  2-  by  4-inch  pieces,  flat  side  up, 
extending  from  near  the  ends  of  the  sills  to  the  sides  of  the  flume-box  at  about  45^.  They  are  commonly  simply 
nailed  in  place,  and  are  not  mortised  to  the  sills.  Some  flumes  have  side-braces  for  each  post — that  is,  at  intervals 
of  4  feet;  others  have  side-braces  only  at  alternate  posts,  or  at  every  third,  fourth,  or  fifth  post.  Triangular  blocks 
nailed  to  sills  and  posts  are  sometimes  substituted,  allowing  the  use  of  much  shorter  sills.  Objection  has  been 
raised  to  the  employment  of  side-braces  at  all,  and  the  consequent  extension  of  the  sills,  on  the  ground  that 
additional  space  for  the  accumulation  of  snow  and  ice  is  thus  made.  If  they  are  omitted,  then  the  posts  should 
be  securely  mortised  into  the  caps,  and  the  latter  should  be  of  considerable  strength. 

Caps. — WJien  side-braces  are  used,  the  caps  are  sometimes  simply  nailed  to  the  tops  of  the  posts,  and  with 
very  small  flumes  caps  are  occasionally  omitted  altogether.  Their  width  is  that  of  the  posts,  and  the  thickness  ranges 
from  1^  to  5  inches,  according  to  the  mode  of  fastening.  If  mortised,  the  caps  project  from  6  to  10  inches  beyond  the 
posts.  In  some  situations  the  absence  of  caps  is  a  temptation  to  use  the  flume  as  a  foot-bridge  during  the  dry 
season,  thus  damaging  the  bottom  boards,  while,  on  the  other  hand,  if  the  caps  are  to  be  walked  upon  it  is  evident 
that  they  should  be  sufficiently  stiff. 
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The  box. — The  sides  abut  upon  the  posts  and  the  bottom  l^sts  upon  the  sills  of  the  framiDg,  which  supports 
the  flumes  at  intervals  of  4  feet.  In  California  plauks  of  heart  sugar-pine  are  commonly  osed,  but  other  woods  are 
employed  as  circumstances  dictate.  The  thickness  is  from  1^  to  2  inches,  and  with  very  small  flumes  sometimes 
only  1  inch.  The  length  is  16  feet.  With  flumes  of  moderate  capacity,  if  it  is  possible  to  get  boards  of  sufficient 
width,  say  20  inches  and  upward,  it  is  an  advantage  to  have  the  sides  of  single  boards.  This  is  impossible  with 
the  largest  flumes,  where  two,  and  even  three,  boards  are  placed  oue  above  the  other.  The  planking  makes  butt 
Joints  at  the  ends,  the  shrinkage  of  the  wood  in  this  direction  being  slight.  Battens  from  3  to  4  inches  wide  and 
the  thickness  of  the  planking  or  less,  nailed  upon  the  inside  of  the  box,  cover  the  longitudiual  seams,  except  the 
comer  joints,  where  the  sides  meet  the  bottoms.  Only  the  very  smallest  flumes  can  be  made  with  single  bottom- 
boanls.  Knot-holes  and  large  cracks  are  covered  by  short  battens.  When  flumes  are  in  constant  use  the  leakage 
is  very  slight,  and  after  disuse  during  the  dry  season  the  wood  ^oou  swells  when  the  water  is  turned  in  aud  the 
flume  becomes  water-tight.  Even  with  imperfectly -seasoned  and  rougli-fittiug  lumber  flumiiig,  unless  badly  out  of 
repair,  carries  the  water  with  but  little  loss. 

Gradb  of  flumes. — The  grade  is  either  the  same  as  that  of  the  ditch  portion  of  the  same  line  or  is  heavier. 
The  tendeucy  of  recent  practice  is  to  increase  it,  thus  admitting  of  fluining  with  considerably  less  area  than  the 
corresponding  cross-section  of  the  ditches.  From  25  to  30  feet  is  considered  a  good  grade,  and  when  there  is 
sufficient  head  at  the  delivery  .end  of  the  line  some  authorities  recommend  slightly  heavier  grades.  The  velocity 
of  the  water  in  flumes  is  higher  than  in  ditches,  especially  where  the  fluming  is  perfectly  straight.  Velocities  of 
4  and  5  miles  per  hour  are  not  uncommon,  and  in  one  case  a  speed  of  7^  miles  is  credibly  reported. 

Dimensions. — ^The  size  of  flumes  difl'ers  widely  according  to  the  amount  of  water  carried  aud  the  grade.  In 
the  following  specimen  list  the  range  is  from  2  feet  by  1  foot  up  to  8  by  G  feet,  with  much  variation  in  the  shape  of 
the  cross-sections.  Usually  the  width  is  greater  than  the  depth  of  water,  often  much'  more ;  but  some  flumes  have 
a  cross-section  which  is  square,  or  nearly  so. 

Table  XCH.— GRADE  AND  DIMENSIONS  OF  SPECIMEN  FLUMES. 


County  and  distriot. 

Line. 

Grade. 

Width. 

Depth. 

CLAT. 

Idaho 

Ftet  per  mile. 

FeeL 
2 

FUL 

1 

ARIZONA. 


▲PAcm. 
Gkeenlee  Gold  Konntain 


Boston. 


18 


CAIilFOBNIA. 


BUTTB. 

Cbemlcee SpringValley 

MorHA  Kavine Murrie  Kavine 

Oroville Feather  River  and  Ophlr 


CALAVBBAB. 

Xokehinine  Hin '  Cook  &  Clarke 

'  Mokoliunne  and  Campo  Seoo 


DBL  NOBTB. 


BnnkerHill 

China  Creek  No.  1 
China  Creek  No.  2 
China  Creek  No.  3 
.'  China  Creek  Na  4 

j  China  Creek  No.  5 

.1  DelNorte 

Huppy  Camp 

..  Miic-D-ninc 

.;  WiugiiteNo.1 .... 

Wingate  Na  2  . . . . 
WingateNaS.... 


BL  OOBADO. 

Georgetowii j  California.. 

El  Dorado  . 

I  Park  Canal 

PLACBB.  I 

Gold  Ron Gold  Run.. 

bwaUia '  lowaHill.. 


PLCIIAB. 


I 


XBdiaaTaUoy. 


Bound  Valley. 
Dutch  Hill.... 


12 

9 

11 


12 
12 


m 


18i  to  40 


8    t-ylC 


12 
10 


10 
40 


6 

5 
0 


8 


4 

I* 

2 

4 

6 
7 


8 
2| 

8 
8 


1 


lftto4i 
8 
6 


4 

7 


V 


? 

8 


2 
If 


8 

8 


lftto4i 
8 


\ 
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Table  XCII.— GEADE  AND  DIMENSIONS  OF  SPECIMEN  FLUMES— Continued. 

C  AJLIF  OBNIA-Contiiined. 


Igo 


Indian  Creek 

Do 

Do 

Do 

Do 


County  and  district. 


8ELA0TA. 


smxiTOU. 


Dry  Creek 


Bay  City  Nal 

Bay  City  No.  2 

Coyoto  Ci-oek  No.  I 
Coj'ote  Creek  No.  2 
Coyote  Creok  No.  3 


Hiyou  Gulch. 
Altouua 


HcAdams  Creek t 

OroFino 

Do I  Barker. 

Do Wiipht  &  Fletcher 

QoArtz  VaUey Shackelford  Creek 


TBINITT. 


Taylor's  Flat 


TUOLumnL 


Colnmhi* 


Trinity 

Trinity  G.  M.  Co 


Tuolumne 


Line. 


Grade. 


FMtpermile, 
0 


la 

13 
13 


13J 

16 

0 

13 
13 


I8i 


U    to82 


Width. 


FmL 


2 


3 
5 
4 
7 
6 


7* 


Depth. 


Feet. 


1{ 
l\ 
t 
l[ 

1* 

2 
2 
2 


H 


COIiOBADO. 


CalifoTnia ;  Stevens  &  Letter. 

noDTT.                                      I 
Hahn'sPeak i  ElkBivor 


suioaT. 


Boston  G.  and  S.  M.  Co . 
Gold  Run 


8 
S 


a 
U 


DAKOTA. 


CUSTXR. 


Battle  Creek. 


Battle  Creek  Grayel  M.  Co. 


LAWBXNCB. 

Confederate i  Stockade. 


FBKmKOTOir.  I 

BockerviUe '  Black  Hills  Placer  M.  Co 


OBOBOIA. 


DAWBON. 

Fourth,  Fifth,  and  Thirteenth |  Anlcololaand  Etowah. 

BALT^  I 

Twelfth '  Glade 


LUMPKIK. 


Twelfth Dahlonoga 

Do Singleton . 


WHITE. 

Third ■  Nacoocheo  . . 

Fourth TowsCreek 


8 


8i 


4 

8 


5 
5 


5  ; 


2 
2 


6 
8 


1 
1* 


8 
2 


IDAHO. 


BOI86. 

Boston        '  Spencer 

Moore's  Creek ■  Al(ler»on 

Do Chrlrttv 

Do i  Crepiwcnlla  (feeders) 

Do  I  CrepiscullA  (main)... 


Do Cuddy 

Do Dunn 

Do  '  EaM  Moore's  Creek. 

Do '  llauHon  (upper)  — 

Do  I  Hanson  (lower)  ... 

Do I  Lamblni 


»ff 

Do I  Mountain 

Do I  Plowman  .'. 

Do i  Thorn  Creek 

Do Upper  Alderson 


Pioneer. 


Sterenson  &,  Noble 
Wilson 


..I 


n 

10 
16 
10 

10 
10 
10 

13* 
10 


I 


10  to  is! 
18{ 


^^SIS 


10 


4 
4 
2 
2i 

2 
8 

4 
8 
4 

4 

8 

? 

3 

4 
4 
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Table  XCn.— GRADE  AND  DIMENSIONS  OF  SPECIMEN  FLUMES- Continued. 

nONTAMA. 


County  and  district. 


BKAVBB  HEAD. 


BuiDOck. 
Do  .. 


DBBB  LODGE. 


Henderson  Gnlch. 

Squaw  Galch 

Summit  Valley  ... 


LBWX8  AMD  CLABKB. 


Lest  Chance. 


MBAGHBB. 


German 

Thompson  Gulch 


Line. 


Bannock  D.  and  M.Co. 
White  Bar 


Smart'i  Creek 
Rock  Creek  . . 
John  Noyes  . . 


Wm.  A.  Cheeaman 


Diamond  Flume  and  Hydraulic  Co 
Birch  Creek 


Grade. 


«i* 


10 
181 


Width. 


F$bL 


IH 


8 


6 

7 


5 
If 


Depth. 


Feet. 


it 


2 


3 


ORECON. 


BAXXB. 


BlueCafion.... 

Do 

Chicken  Creek. 
Clarksville 

Do ,. 


Pocahontas 

Shasta 

Sumter 


C00«. 


DOUQLAB. 


BiK  Bend  Cow  (;reek. 
Do 

Do 

Cafionville 


OBAHt. 


Cafion  City 

Granite  — 

Marvsville. 

l)o 


Humboldt 

Klopp  &  Johnson 

Hillis 

Miner's 

Do j  Thompson's 


Littlefleld  A  Duckworth 

Marysville 

J.  N.  Osl>ome  SlCo 

Placer  G.  M.  Co.  (Burnt  Riyer  line) . 
Placer  G.  M.  Co.  (Clark's  creek) ... 


Baisly 

£1  Dorado 

Young  Sl  Rimbol 


Pioneer. 


J.  G.  Puller... 
D.  A.  Leavens. 
D.F.Salmon.. 
Catching  Bros 


JACKSOH. 


Apple^rate <  Grand  Applegate. 

Do I  Squaw  Lake 

Farria  Gnlch I  Fjirris  Gulch 

Porty-Dine. :  Ashlmd 

Sam's  Valley i  Haje  &  Magruder 

Sterling Sterling 


JOSBPHINB. 


Waldo 
Do 
Do 

Yank . . 


Dessellea  No.  1 
DesseUes  No.  2 

Waldo 

Blue  Gravel  . . . 
Josephine 


7* 

i^ 

10 
181 


20 
80 


20 
16 
10 
531 


P 

8 

n 

4 
2 
8 


4 
4 
4 
8 
2 


4 
3 
5 
3 
4 


1» 


1 


4 

3 

24 

11 

If 

3 


3 
3 
4 

2ft 
3 


Bracket  flumes. — As  an  example  of  tbe  many  expedients  for  overcoming  engineering  difficulties  in  flume 
construction,  the  bracket  flume  of  the  Miocene  Mining  Company's  ditch,  in  Butte  county,  California,  may  be  cited. 
To  avoid  the  necessity  of  a  trestle-work  186  feet  high,  in  crossing  a  deep  cafion  between  precipitous  basalt  cliffs, 
the  line  of  fluming  was  carried  to  the  head  of  the  canon,  where  the  perpendicular  wall  is  350  feet  high.  For  a 
distance  of  486  feet  around  this  wall  the  flume  is  supported  upon  iron  brackets,  at  a  height  of  118  feet  above  the 
bed  of  the  ravine  and  more  than  200  feet  below  the  crest  of  the  wall.  The  brackets  are  8  feet  apart,  and  are  capable 
of  sustaining  a  weight  of  14^  tons  each.  They  are  made  of  Trails  of  30-pound  railroad  iron  bent  into  the  form  of 
an  L,  2  feet  of  which  were  rounded  off  and  let  into  ring-bolts  clamped  and  soldered  into  holes  drilled  in  the  rock. 
The  bed  of  the  flume  rests  upon  the  horizontal  portion  of  the  brackets,  and  the  outer  ends  of  the  latter  project 
vertically  upward.  Suspension  rods  of  f-inch  round  iron  run  from  the  ends  of  the  uprights  diagonally  upward  to 
the  wall,  where  they  are  securely  clamped  and  soldered  into  the  rock.  The  flume  is  4  feet  wide,  inside  measurement, 
and  3  feet  deep,  with  a  capacity  of  3,000  inches  of  water.  The  dangerous  work  of  drilling  the  holes  for  the  brackets 
and  suspension  rOils  was  done  by  men  swung  by  ropes  from  the  top  of  the  cliff. 

Undebgbound  flumes. — For  supplying  quartz- mills  with  water  during  the  winter,  in  districts  where  the 
cold  is  so  great  that  freezing  would  prevent  a  regular  flow,  underground  flumes  or  covered  ditches  are  resorted 
to.  TTndergronnd  flumes  are,  more  properly  speaking,  simply  ditches  which  are  completely  boxed  with  plank  and 
covered  over  with  earth.  They  are  not  built  with  the  same  nicety  of  construction  as  ordinary  open-air  flumes,  the 
floiToanding  earth  forming  a  natural  bracing  and  also  diminishing  leakage.  Ditches,  the  sides  and  bottoms  of 
which  are  not  lined,  are  sometimes  similarly  covered  over  with  lagging,  brush,  etc.,  upon  which  earth  is  thr<yiii\s.. 
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This  covering  not  only  protects  the  water  firom  freezing  in  winter,  bat  also  serves  to  check  evai>oration  in  summer. 
The  main  objections  to  the  system  are  the  difficulty  of  inspection  and  the  liability  of  choking  from  the  top  dirt 
fklling  into  the  channel  in  the  case  of  ditches  merely  lagged  over.  The  Arrastra,  Montana,  Hearst,  and  Dead  wood 
lines  of  the  Black  Hills  Canal  and  Water  Company,  of  Lawrence  county,  Dakota,  are  examples  of  the  underground 
flume  system.  These  boxed  ditches  are  covered  with  3  feet  of  dirt,  and  carry  water  throughout  the  year  to  the 
mills  which  they  supply.  In  many  other  pbvces  the  same  plan  has  been  adopted.  Short  lengt;is  of  underground 
flumes  or  box  ditches,  sometimes  strengthened  by  rock,  are  also  used  to  convey  water  under  road-beds,  etc. 

Feed  pipes. — ^The  feed  pipes  immediately  supplying  the  nozzles  of  hydraulic  mines  suggested  the  adaptability 
of  a  similar  means  for  conveying  water  across  deep  caiions  and  over  elevations  impracticable  by  fluming.  The 
system  has  developed  into  one  of  great  importance  and  diversity  of  application,  and  has  resulted  in  bringing  a 
water  supply  to  placer  ground  in  many  cases  unavailable  by  any  other  means.  The  material  used,  sheet  iron,  is 
particularly  adapted  to  its  purpose  by  its  great  tensile  strength  in  comparison  with  its  weight,  which  is  so  slight 
as  to  render  its  transportation  feasible  from  the  point  of  manufacture  to  the  locality  where  used,  even  though  these 
are  widely  separated. 

A  desitription  of  the  usual  methods  of  construction,  quoted  from  a  valuable  paper  read  by  Mr.  Augustus  J. 
Bowie,  jr.,  before  the  American  Institute  of  Mining  Engineers,  and  in  part  applicable  to  the  construction  of  the 
feed  pipes  at  the  hydraulic  mines,  is  here  api>ended : 

The  general  sizes  of  the  pipes  used  in  the  mines  are  40,  30,  22,  15,  and  11  inches  in  diameter,  of  riveted  light  sheet  iron,  No.  16, 14,  or 
12  iron,  Birmingham  gangc,  made  in  lengths  of  about  20  feet,  and  pnt  together  ill  stove-pipe  fashion,  neither  rivets  nor  wire  being  nsed 
to  hold  the  joints  in  place.  These  pipes  are  light,  and  can  be  readily  and  cheaply  moved ;  this  in  hydraulic  mining  is  of  great  importance, 
as  it  is  often  requisite  to  change  the  position  of  the  lines  of  pipes.  Pipe  pnt  together  in  this  rongh  manner  will  remain  tight  when 
subjected  to  even  as  great  a  pressure  as  200  pounds  to  the  square  inch.  Where  the  pressure  requires  it,  lead  joints  are  nsed.  [Formed 
by  filling  the  space  between  an  iron  sleeve  and  the  pipe  with  melted  lead.  A  flange  is  bolted  to  one  length  of  the  pipe  on  the  inside  for 
the  other  pipe  to  fit  over,  and  preventing  the  lead  from  entering  the  pipe.  ]  Though  roughly  constructed  and  of  very  light  iron,  this  kind 
of  pipe  (connected  more  like  stove-pipe  than  water-pipe)  is  found  in  practice  to  be  most  serviceable,  and,  from  its  form,  floating  particles 
of  matter  readily  render  it  water-tight.  Such  a  pipe,  12  inches  in  diameter,  made  of  No.  18  iron,  is  riveted  in  the  longitudinal  seams 
every  inch  to  inch  and  a  quarter ;  while  in  the  round  seams  the  rivets,  which  are  only  one-eighth  of  an  inch  in  diameter,  may  be  as  much 
AB  3  inches  apart,  showing  daylight  between  the  iron;  but  after  the  water  has  run  through  the  pipes  a  short  time  nearly  all  leaks  stop. 
If  necessary,  however,  two  or  three  bags  of  sawdust  put  in  the  inlets,  and  a  few  shovelfuls  of  earth,  will  usually  make  everything  tight. 

Tbis  class  of  pipe  is  now  being  re(>laced  by  one  of  better  make,  in  which  the  round  seams  are  made  with  rivets  three-fourths  of  an 

inch  apart,  and  the  longitudinal  seams  are  double  riveted,  with  rivets  one  inch  apart  in  the  row,  and  about  one- half  inch  apart  from  one 

row  to  the  other.    If  riveted  with  care,  such  pipes,  after  being  dipped  in  an  asphaltum  bath,  are  excellent,  and  will  last  for  many  years. 

For  this  asphaltum  bath  the  following  preparation  can  be  used : 

Percent. 

Cmde  asphaltnin S8 

Coal  tAT  (free  from  oily  tnbstanoea) 72 

Or, 

Refined  asphAltnm 16| 

Coal  tar  (free  from  oily  tabttances) f 83| 

When  the  mass  has  been  boiled  to  a  proper  consistency,  and  by  test  the  coating  is  found  to  be  brittle,  it  at  once  indicates  that  tha 
mixture  has  been  boiled  too  hot,  or  that  there  was  too  much  oil  in  the  tar  or  asphaltum. 

The  thickness  of  the  iron  is  usually  proportionate  to  the  head  of  water  and  the  diameter  of  the  pipe.  Pipes  made  of  the  different 
sizes  iron  here  mentioned  will  stand  the  following  strain  per  sectional  inch : 


Number  of  iron. 

Made  to  stand  strain 
per  HActiooal  inch, 
pounds  avoiidupoU. 

13 

T.OOOto  9,(N)0 

9, 000  to  12,  (NX) 

12, 000  to  14, 000 

17, 000  to  18, 000 

12to9 

Oto  A-ii^^^h 

i-inch  to  1-inch 

The  head  of  the  water  in  pounds  avoirdupois,  multiplied  by  the  diameter  of  the  pipe  in  inches  and  divided  by  the  above  oo-effloient% 
gives  twice  the  thickness  of  the  iron  to  be  used.  Allowance  must  be  made  for  the  security  required,  that  is,  if  the  breakage  of  the  pipe 
will  cause  much  damage  it  is  advisable  to  lower  the  margin  for  greater  safety.    The  diameters  of  the  rivets  usually  used  are: 


Namber  of  iron .  ^ .  .,  , ... 

18 

16 

1 

14. 12. 11 

10.  ft  7 

i*inch. 

Vb*inch. 

l-iDCh. 

Corresponding  diameter  of  riveta — 

A*inch. 

A-inch. 

^inch. 

|*inch. 

l-inch. 

f-inoh. 

|>inch. 

They  are  usually  spaced  to  make  the  pipe  tight,  that  is,  closer  than  is  necessary  for  the  strength  of  the  seam;  bnt  this^  in  tmiiy  It 
foremed  by  the  piessoie  on  the  pipes. 
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Hm  following  table  shows  the  details  of  construction  for  a  22-inch  pipe : 


ThiolmflM  of  iron. 

Diameter  of  rivets. 

Length  of  xivete. 

Pitch  of  circle 
■eama. 

Namber  of  rivets 
in  each  drole  seam. 

Piteh  of  the  rivets  in 

the  loogitndinal 
seam  or  doable  row. 

Width  hetwera 

centers  of  rivets  in 

the  doable  row. 

Ko.  12 

A-inoh 

i'inch 

I'inch 

l.Jnch 

eo 

l|-inch 

1-inch. 

i-inch. 

1-inch. 

l^inch. 

l^inch. 

Ko.ll 

ii^********  ••••••••••• 

A«inch.... 

i.inch ! 

eo 

l|-inch 

Ka9 

§*iiich 

l|.lDch 

lA-inch 

50 

l^inch  ftill 

A*intfh 

l-inoh 

|.inch 

ll-inch 

Aj^sMvaa*  .......... 

IVk-inoh 

39 

lU-inch  full 

l.lDch 

ll-inoh 

lA-inoh 

30 

lii-inch  full 

^  uawM.  «.■•••••>■• 

■  »»•»'"•  .••...•...••• 

*!•  •*»»*■•  ........... 

When  the  pipe  is  made  and  put  in  position,  air-valves  are  provided  to  allow  the  escape  of  air  from  the  pipe  while  filling,  and 
especially  to  prevent  any  collapse  should  a  brealf  occur.  These  valves  are  of  many  forms,  the  most  usual  being  a  piece  of  leather  loaded 
and  forming  a  valve  opening  to  the  inside  of  the  pipe,  and  when  shut  covering  a  plain  hole  of  from  1  inch  to  4  inches  on  the  top 
tide  of  the  yalve.  When  required,  a  better  class  of  valve  is  u^ed,  which  sinks  and  opens  when  the  water  leaves  it,  and  floats  and  shuts 
when  the  water  rises  up  to  it.  An  important  point  is  the  admission  of  the  water  to  the  pipe  in  such  a  way  as  to  prevent  air  from  being 
sncked  into  and  traveling  along  the  pipe,  which  will  happen,  and  in  largo  quantities,  unless  the  water  is  regulated.  The  best  plan  is 
to  put  a  gate  in  the  pipe  a  little  below  the  level  where  the  water  enters  it,  and  regulate  the  flow  by  the  gate,  and  by  this  means  a 
steady  pressure  without  violent  oscillation  can  be  obtained.  Usaally,  however,  the  water  enters  through  a  funnel-shaped  pipe,  which 
allows  the  air  to  escape  as  it  enters,  and  with  a  little  care  can  be  made  to  answer  every  purpose.  In  some  instances  an  air-  or  stand-pipe 
is  put  in  at  a  distance  from  the  inlet.    This  catches  the  air  as  it  travels  along  the  top  of  the  pipe  and  allows  it  to  escape. 

The  following  abstracts  from  the  experts'  reports  give  details  as  to  the  constrnction  and  dnty  of  the  pipes  Id 
different  localities  and  ander  varying  circumstances,  showing  the  range  in  size  and  in  pressure  sustained  in  the 
typical  cases: 

ARIZONA. 

YAVAPAI  COUNTY. 

Jackson.— Diameter  fpr  200  yards,  1  foot ;  for  175  yards,  7  inches ;  balance,  7  inches.  Longitudinal  Joints  are  lapped  and  riveted; 
tircnlar  Joints  are  lapped  3  inches  and  are  held  together  by  wiring  four  ears  on  each  Joint.    These  ears  are  xi  veted  to  the  pipe, 

•f 
CALIFORNIA. 

BUTTK  COUNTY. 

CnEitOKEE  district:  Spring  Vdlleif, — Diameter,  30  and  34  inches.  The  iron  used  was  ordinary  English  plate  of  fair  quality. 
The  greatest  pressure  it  sustains  is  887  feet,  and  the  thickness  of  the  iron  at  that  point  is  |  of  an  inch.  The  pressure  and  maximum 
sirtdns  on  the  several  sizes  of  iron  used  are  given  in  the  foUowing  table : 


Tabus  XCIH.— DETAILS  OF  THE  SPKINO  VALLEY  PIPES. 


sizB  OF  raoN. 

1 

GRBA1I8T  nUESSUBB.     ! 

1 

Haximnm 

tensile  strnin 

per  square 

inch, 
in  pounds. 

No.  of 
gauge 
(BitmiDKham 
Rsage.) 

Thickness  in 

decimals  of 

an  inch. 

Feet. 
170 

Pounds. 

U 

0.083 

74       ' 

13,374 

12 

0.100 

288 

125 

17.202 

U 

0.012 

293 

127 
154 

15^875 

10 

0.184 

855 

17,240 

A 

a  187 

435 

188 

15,080 

i 

0.250 

604 

257       \ 

15,420 

A 

0.812 

812 

805 
884 

17,540 

f 

0.875 

887 

15^800 

Longitudinal  Joints  donble-riveted ;  circular  Joints  double-riveted  and  caulked.    Longitudinal  seams  double-riveted ;  oiroular  i 
Mngle-riveted.    Air-valves  are  placed  at  several  points. 

Morris  Ravinr  district:  Morris  i?ariiie.— Dian^eter  of  pipes,  22  inches;  Nos.  12, 14,  and  16  iron,  used  at  depths  of  250-310, 150-850, 
and  150  feet,  respectively.    Air  valves  placed  where  the  pipe  changes  its  angle.    Joints  single-riveted,  and  tarred  before  Joining. 


CALAYKRAS  COUNTY. 


MomLUMKB  Hiix  DISTRICT :  Cook  f  Clarke. — Diameter,  12  inches ;  thickness  under  greatest  bead,  No.  14  Birmingham  gauge.  AH 
Joints  riveted.    One  air- valve  near  head. 

Mokelumne  €md  Campo /Sisco.^Diameter,  12 to  14  inches;  Nos.  16 and  14  Birmingham  gaoge.  Sections  (18  or  SO  feet)  stove-pipod  and 
liTOted.    Depth,  70  £Mt. 
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EL  DORiJOO  COUNTY. 

Gboboktown  district:  CoZf/brnto.— Diameter,  7^  to  22  inches;  Nos.  12, 16,  18,  and  20  iron.  Longitadinal  slip-Joints  stove-piped 
and  riveted,  circular  Joints  riveted.    No  air- valves.    Depth  of  cafions  crossed,  40  to  200  feet. 

El  Dorado, — Diameter,  16  to  30  inches ;  Nos.  18  to  12  Birmingham  gangs.  Made  in  20-foot  sections.  Slip-Joints  and  riveted.  Air- 
Talves  every  hundred  feet. 

Park  Canal, — Diameter,  15  to  22  inches ;  Nos.  18  to  14  Birmingham  gauge.  Longitudinal  Joints  stove-pix>ed  and  wired  or  donhle 
liveted,  circular  Joints  riveted.    Air-valves  at  highest  points.    Depth,  128  feet. 

PULCBR  COUNTY. 

Gold  Bun  district  :  Gold  Bun. — Diameter,  16  inches ;  No.  14  Birmingham  gauge  throughout.  Joints  stove-piped  and  riveted.  Air- 
valves  150  feet  apart  thronghout  length  of  pipes. 

PLUMAS  COUNTY. 

8BNBCA  DISTRICT :  Dutch  Hill, — Diameter,  22  inches.  The  iron  varies  hetween  single  riveted  No.  14  to  douhled  riveted  No.  12 — ^the 
latter  used  at  point  of  greatest  pressure,  518  feet,  5  miles  from  the  head  of  the  pipe.  Longitudinal  Joints  sinji^le  or  double  riveted, 
aeoording  co  pressure ;  circular  joints  are  driven  together  and  fastened  by  means  of  hooks.  Air-valves  are  placed  at  the  highest  points 
along  the  line. 

TUOLUMNE  COUNTY. 

Columbia  district:  Tuolumne, — Diameter,  6  to  16  inches,  averaging  11  inches.  Average  thickness.  No.  16  Birmingham  gangs,  0.066 
inch  shell,  weighing  2.627  pounds  per  square  foot.    Joints  riveted.    Air- valves  at  head. 

COLORADO. 

LAKE  county. 

Calivobnia  distbiot:  Stevmu  ^  Leiter, — ^Diameter,  13, 15, 18, 21,  and  30  inches ;  all  No.  14  iron.    No  air-valves. 

DAKOTA. 

LAWRENCE  COUNTY. 

WmTEWOOD  DISTRICT :  Black  BifU  Canal  and  Water  Company, — ^Diameter,  8  inches;  No.  14  iron.  Lap-joints  held  by  four  lugs  drawn 
together  hy  wire.    Depth  of  oafion  crossed,  250  feet. 

GEOKGIA. 

LUMPKIN  COUNTY. 

Twelfth  district  :  Ddhlonega, — Diameter,  12  inches ;  No.  16  iron.  Spiral  pipes,  single  riveted.  Circular  sleeve-jointH,  ends  Huted 
and  Joined  by  wired  lugs.    No  air-valves. 

Hand, — ^Diameter,  36  inches.  Thickness  at  greatest  pressure,  f  inch ;  at  other  points,  '^^,  Grade  between  head  and  discharge,  8 
feet  to  the  mile.  Longitudinal  lapped-Joints  double  riveted  in  one  section,  42  feet  in  length,  single  riveted  in  the  other  sections.  Circnlar 
flange-Joints  made  of  cast  iron  turned  in  lathe,  made  tight  with  lead,  and  bolted  with  f-iuch  bolts  at  intervalH  of  G  inches  in  the 
circumference.    Joints  riveted  to  the  pipes.    No  air-valves,  but  the  pipes  are  provided  with  man-holes. 

white  county. 

Fourth  district:  Town  Creek, — Diameter  of  upper  third,  20  inches;  middle  third,  18  inches;  lower  third,  16  inches;  ^iron. 
Spiral  pipe,  single  riveted.  Circular  sleeve-joints,  one  end  corrugated,  united  by  lags  and  wire.  Joints  c^vered.with  rubber-cloth  and 
three  thicknesses  of  tarred  canvas,  with  three  iron  clamps  over  each  joint.    Air- valves  used. 

IDAHO. 

bois^  county. 

Moore's  Creek  district:  Plowman, — Diameter,  11  inches;  No.  18  iron;  pressure,  84  feet.  Longitudinal  slip-Joints ;  circular  Joints 
made  with  an  elbow  in  one  piece.    No  air- valves. 

MONTANA. 

MEAGHER  COUNTY. 

German  district:  Diamofid.— Diameter,  22  inches;  thickness,  i-inch  throughout;  pressure,  440  feet;  Joints  riveted.    No  air- valves. 

OREGON. 

GRANT  COUNTY. 

Granite  district  :  Klopp  4"  Johnson, — Diameter,  18  inches ;  thickness,  ^  thronghout.    Longitudinal  Joints  riveted ;  circular  slip-    * 
Joints.    No  air- valves.    Greatest  depth,  84  feet. 

JACKSON  COUNTY. 

Farris  Gulch  district:  Farrw  Gti/cA.— Diameter,  22  inches;  thickness,  ^  throughout;  pressure, 60 feet.  Longitudinal  slip-Joints; 
circular  joints  made  with  curved  elbow,  riveted.    Three  air-valvcs>  near  head. 

In  addition  to  the  pipes  carrying  water  for  the  use  of  hydraulic  mines,  examples  of  bold  engineering  are 
shown  by  the  lines  of  several  water  companies  supplying  cities  on  the  Pacific  coast.  Among  these  the  line  of  the 
Virginia  City  and  Gold  Hill  Water  Company  is  the  most  noteworthy.    It  includes  an  inverted  wrought-iron 
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siphon,  11}  incheB  in  diameter,  which  sustains  a  pressure  of  1,720  feet  or  750  pounds  per  sqoare  inch  at  its 
greatest  depression.  At  this  point  No.  0  iron  is  nsed,  hot-riveted  with  f -inch  rivets,  doable  row  on  the  longitudinal 
seam  and  single  riveted  on  the  round  seam.  It  is  said  to  have  been  tested  to  a  pressure  of  1,400  pounds  per 
square  inch.    A  second  siphon,  made  of  lap- welded  pipe,  jr-inch  iron,  10  inche^  inner  diameter,  has  been  added. 

The  pipe  of  the  Spring  Yalley  Water  Company,  which  supplies  San  Francisco,  is  18  inches  in  diameter  and 
5,800  feet  long,  and  has  a  tensile  strain  of  from  5,000  to  6,000  pounds  per  sectional  inch.  It  is  subjected  to  the 
pulsations  of  a  single-acting  plunger  pump  making  at  times  36  strokes  per  minute. 

The  Vulture  Pipe  Line,  Maricopa  county,  Arizona,  is  included  in  the  official  schedules,  though  it  is  not  used  for 
hydraulic  mining,  but  for  suppling  the  Vulture  80-stamp  mill.  It  is  16  miles  long,  and  the  diameter  for  the  first 
5^  miles  is  9  inches;  balance,  7^  inches.  It  is  of  No.  19  iron,  in  bands  of  2^  feet,  made  into  sections  24  feet  long. 
The  longitudinal  joints  are  slip-joints  riveted  together;  the  circular  joints  are  made  by  slipping  4  inches  of  the  end 
of  one  section  into  the  next  without  riveting,  and  are  wrapped  around  with  rags.  There  are  no  air- valves.  For  5 
miles  t^e  pix>e  falls  5  feet  to  the  mile,  and  water  is  then  raised  320  feet  in  a  distance  of  6,200  feet  by  steam  pumps 
driven  by  a  50  horse-power  compound  engine;  thence  to  point  of  delivery  the  grade  is  11  feet  per  mile.  The  greatest 
pressure  is  stated  at  about  40  pounds  per  square  inch. 

Besebvoibs. — ^For  the  purpose  of  storing  water  for  use  during  the  dry  season  many  of  the  mining  and  water 
companies  have  constructed  expensive  dams,  forming  large  reservoirs.  These  dams  are  built  of  logs,  stone,  or 
earth  and  brush,  or  a  combination  of  these  materials,  and  are  commonly  faced  with  water-tight  planking.  Culverts, 
gates,  and  strainers  are  provided  for  drawing  off  the  water.  In  California  there  are  many  such  flue  examples  of 
engineering  skill,  costing  upward  of  $100,000  each,  from  00  to  130  feet  high,  with  catchment  basins  of  from  5 
to  30  square  miles*  Some  idea  of  the  magnitude  of  these  dams  and  reservoirs  may  be  gained  from  the  following 
list  (a)  of  the  respective  capacities  of  reservoirs  on  the  Feather,  Yuba,  Bear,  and  American  rivers,  in  California : 

Tabu  XCIV.— RESEEVOIR8  ON  THE  FEATHER,  YUBA,  BEAB,  AND  AMEBICAN  BIVEBS  IN  CALIFOBNI^. 


Total  ttong* 

Korth  Bloomflflld 

icaton 

SnrekAlake 

SoathYabft 

Omega  and  Blue  Point 

Spring  Vallo) 

California 

El  Dorado 

Other  small  reaerroirs  on  the  Feather,  Yalia,   and 
American  rlTera. 


Capacity  in 
cubic  feet. 


7,000,000.000 


1,050,000.000 
090,000,000 

1, 130. 000, 000 

1.800,000.000 
800.000,000 
800.000,000 
600.000.000 

1, 070, 000. 000 
700. 000. 000 


Accidents  to  ditch  lines. — Few  lines  escax>e  without  more  or  less  small  breakages  or  washouts  during  a 
season's  run.  At  times,  when  the  ditches  are  not  in  use,  they  are  also  liable  to  damage  from  storms,  slides,  and 
other  causes;  but  it  seldom  happens  with  well-constructed  lines  that  any  serious  injury  is  received  sufficiently  great 
to  be  termed  an  accident.  Inquiries  made  as  to  the  accidents  which  occurred  during  the  year,  their  character,  cause, 
and  effect,  developed  the  fact  of  their  infreqnency.  The  subjoined  analysis  of  the  answers  received  on  this  head 
shows  that  out  of  175  lines  examined,  representing  3,049^  miles,  only  24  reported  accidents  of  any  kind,  however 
trivial,  while  116  reported  no  accidents,  and  35,  in  which  there  were  also  probably  none,  returned  no  account  of  any. 

Table  XCV.— ACCIDENTS  TO  DITCH  LINES. 


State  or  territory. 


j  Nninber  of  !    Namber     Xumber  re-'    BUuik«, 
,  ditch  lines     reporting    porting  no  probably  no 
reported.      accidents.  ,  accidenta.  i  accidents.  • 


Total 

m* ... 

na  — 
Califoniia  . 
Colorado.... 

DakoU 

Georpa 

Idaho 


175 

1               24 

r 

1 

t                   1 

3 
65 

1 

9 

.    8 

I 

8 

17 

............ 

<............ 

u 


u 


U6 


2 

31 
« 
5 
7 

17 
9 


35 


1 
25 
1 
1 
1 
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Among  the  accidents  reported  tbe  following  cases  serve  to  illustrate  the  more  common  caases  of  damage: 

In  Alabama  the  Idaho  ditch,  in  Clay  coautyy  snffered  from  small  caves  and  washouts,  caused  by  the  boring  of 
cray-fish.    The  usual  remedy  for  this  annoyance  consists  in  putting  in  fluming  instead  of  reconstructing  the  ditch. 

In  California  the  Feather  River  and  Ophir  line,  at  Oroville,  Butte  county,  reports  injury  from  several  slides  on 
the  hillside,  requiring  a  considerable  force  for  repairs  and  entailing  a  delay  of  fourteen  days.  The  Mokelumne 
and  Campo  Seco  line,  in  Calaveras  county,  met  with  breaks  caused  by  heavy  storms  and  also  by  the  burrowing  of 
gophers.  The  superintendent  states  that  gophers  are  the  worst  enemies  of  ditch-owners  in  this  locality.  In  Del 
Norte  county  a  slide  in  the  ground  carried  away  part  of  the  Del  Norte  ditch,  which  had  to  be  replaced  by  flaming; 
and  a  reservoir  belonging  to  the  Hungarian  Hill  Mining  Company,  in  Plumas  county,  was  swept  away  during  the 
month  of  May,  entailing  a  loss  of  $4,000  and  much  inconvenience.  Heavy  storms  of  rain  and  snow  caused  slides 
and  breaks  in  the  ditches  of  the  Fort  GofF  line  at  Sciad  Valley,  Siskiyou  county.  The  Buckeye  ditch,  in  Trinity 
county,  was  also  badly  damaged  by  a  slide  during  the  winter,  while  the  Lewiston  ditch  at  Junction  City,  the 
Trinity  at  Taylor's  Flat,  and  Chapman  &  Fisher's  line,  all  in  the  same  county,  suffered  more  or  less  from  slides. 

The  only  accident  reported  from  Colorado  was  the  breaking  of  a  short  section  of  a  flume  in  California  gulch, 
Lake  count}',  owing  to  the  rottenness  of  the  wood. 

In  Idaho  the  casualties  were  of  too  small  importance  to  be  classed  as  accidents. 

The  Bannock  ditch,  in  Beaver  Head  county,  Montana,  had  two  considerable  breaks,  one  caused  by  flood  and 
.  tbe  other  by  gradual  undermining,  necessitating  repairs  to  the  extent  of  $1,000.  In  the  same  county  the  White 
Bar  flumes  were  broken  by  rock  falling  upon  them  from  the  clifis. 

Jn  Oregon  quite  a  number  of  minor  accidents  occurred.  The  line  of  J.  N.  Osborne  &  Co.,  in  Chicken  Creek 
district.  Baker  county,  broke  five  times  during  the  year,  CO  feet  of  flume  being  carried  away  on  each  occasion;  but 
the  rc^pairs  were  promptly  made,  and  only  a  delay  of  ten  days  ensued.  A  slide  injured  the  Nelson  ditch,  Pocahontas 
district,  in  the  same  county,  but  the  damage  was  repaired  by  ten  men  in  five  days.  In  Shasta  district,  also  in 
Baker,  county,  five  rods  of  the  El  Dorado  ditch  were  washed  away,  and  in  Sumter  district  the  Young  &  Bimbol 
line  met  with  two  slight  accidents — one  from  a  snow  slide,  caused  by  the  rapid  melting  of  the  heavy  snow,  and  one 
from  the  ditch  overflowing.  In  Coos  county  the  Pioneer  ditch  was  damaged  by  tbe  caving  and  breakage  of  the 
embankment  and  the  flume  fell  in  places.  Part  of  the  Thompson  flume,  in  Marysville  district.  Grant  county,  was 
blown  down  during  the  winter,  but  it  was  repaired  before  the  opening  of  tbe  season.  In  Jackson  county  the 
Squaw  Lake  ditch,  Applegate  district,  was  filled  by  a  heavy  snow-storm  in  the  beginning  of  January,  which  caused 
a  suspension  of  raining  for  seventeen  days  and  necessitated  constant  repairs  to  the  ditch  during  that  month  and 
throughout  February.  The  Sterling  ditch,  in  Sterling  district,  was  broken  in  three  places,  and  was  repaired  by 
putting  in  flume  boxes  at  the  weakened  spots  without  much  delay.  At  Wolf  Creek  a  slide  of  land  and  snow 
carried  away  a  section  of  Gross  Brothers'  main  ditch,  and  for  two  months  the  line  was  in  an  insecure  condition. 
The  Blue  Gravel  ditch,  in  Josephine  county,  reports  a  few  small  breaks,  without  serious  effects. 

The  foregoing  "chapter  of  accidents"  covers  the  more  frequent  vicissitudes  to  which  artificial  water  channels 
are  subject.  That  the  injuries  are  not  of  greater  moment  is  owing  to  the  constant  inspection  and  prompt  attention 
given  to  strengthening  weak  and  threatened  points.  Some  disasters,  such  as  those  caused  by  very  heavy  storms 
and  unusual  freshets,  are  inevitable  even  with  the  most  painstaking  supervision;  but  the  surest  guarantee  of 
security  is  a  strict  observance  of  the  time-honored  maxim,  especially  applicable  to  ditch-tenders,  that  "  a  stitch  in 
time  saves  nine".  The  first  insidious  attacks  of  flowing  water  are  easily  combated  if  detected  at  an  early  stage;  it 
is  only  when  they  are  allowed  to  pass  unnoticed  and  unchecked  that  they  become  irresistible,  as  a  spadeful  of  dirt 
at  the  right  moment  will  often  obviate  the  necessity  for  days  of  repairs. 

Repairs. — The  ordinary  trifling  damages  are  considered  by  owners  as  matters  of  course,  and  their  repair  is 
looked  upon  in  the  light  of  a  regular  and  necessary  item  of  expense,  included  under  the  general  head  of  work 
preliminary  to  resuming  operations  at  the  beginning  of  each  season.  While  such  small  breakages,  as  a  rule, 
are  individually  slight,  they  amount  in  the  aggregate  to  a  large  annual  tax  upon  the  water  interests;  and  even 
with  single  lines  their  frequent  recurrence  entails  large  expense,  while  the  general  overhauling,  cleaning,  puddling, 
and  strengthening  of  the  longer  ditches  calls  for  a  heavier  outlay  than  does  the  average  "  accident",  and  sometimes 
reaches  a  high  (lercentage  on  the  original  cost  of  construction.  The  repairs  during  the  year  on  the  Mokelumne  and 
Campo  Seco  line,  in  Calaveras  county,  California,  for  instance,  amounted  to  (6,000,  as  against  a  first  cost  of  $50,000, 
or  12  per  cent.;  on  the  Kound  Valley,  in  Plumas  county,  they  reached  6  per  cent.;  on  the  Plumas,  in  the  same 
county,  $10,000  on  an  investment  of  $50,000,  or  20  per  cent.,  including,  however,  a  thorough  regrading  of  the  ditch; 
the  K#k  Creek  line,  in  Deer  Lodge  county,  Montana,  $2,500  in  repairs,  against  $20,000  first  cost,  or  12^  per  cent; 
and  many  others  ranged  from  3  to  15  per  cent.  Among,  lines  calling  for  large  expenses  of  this  kind  may  be 
mentioned  the  Spring  Valley,  $5,000  ])er  year;  the  Morris  Ravine,  $4,500 ;  the  Happy  Camp,  $1,000 ;  the  California, 
$2,500;  the  £1  Dorado,  $0,600 ;  the  Park  Canal,  $2,000 ;  the  South  Yuba,  $15,000 ;  the  Gold  Run,  $2,000 ;  the  Iowa 
Hill,  $3,000;  and  the  Tuolumne,  $8,000— all  in  California;  the  Elk  River,  in  Colorado,  $2,400;  the  East  Moore's 
Creek,  $1,000,  and  Plowman,  $1,400,  in  Idaho;  the  Bannock,  $1,000,  in  Montana;  and  the  El  Dorado,  in  Oregon, 
$6,240 ;  the  Osborne,  Placer  Gold,  Borne  &  Lucas,  Squaw  Lake,  Farris  Gulch,  and  Sterling  lines  entailing  an  annual 
expense  for  repairs  of  $1,000  each  or  over.    * 
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The  smaller,  cheaper,  and  less  x>^rmaDent  Hues  require  lighter  annual  expenditure  per  mile  for  repairs  than  the 
plant  of  the  greater  engineering  enterprises,  but  these  repairs  amount  to  a  higher  percentage  upon  first  cost. 
The  yearly  improvements  (other  than  repairs  included  under  the  head  of  general  labor)  upon  2,8^^  miles  of 
ditch  amounted  to  $114,365  50,  or  $40  32  per  mile.  This  corresponds  to  a  yearly  tax  of  1.06  per  cent,  upon 
an  original  investment  of  $10,780,414  31.  A  similar  rate  of  expense  is  assumed  to  have  been  incarred  by  213 
additional  miles  scheduled,  bringing  the  total  for  3,049^  miles  up  to  $122,953  06.  In  the  absence  of  data  for 
estimating  what  proportion  of  the  repairs  incidental  in  operating  7,733^  miles  of  ditch  included  in  the  total  plant 
are  to  be  assumed  as  additional  to  the  cost  of  regular  attendance,  or  even  what  proportion  were  in  active  use,  the 
arbitrary  ratio  of  $10  per  mile  is  assumed  as  being  within  the  probabilities.  As  the  lines  not  included  in  the 
schedules  of  the  experts  were,  as  a  rule,  of  the  less  important  class,  it  is  not  probable  that  their  cost  of  maintenance 
would  be  so  high  as  that  of  the  scheduled  lines.    To  recapitulate: 

Annnal  cost  of  repairs  on  2,836^  miles  of  ditch  (as  given  by  schedale  retuFDH) $114,365  50 

Estimated  annual  cost  of  repairs  on  213  miles  schedaled,  but  without  speciiied  cost 8, 588  16 

Estimated  annual  cost  of  repairs  on  7,733^  miles  not  scheduled 77, 335  00 

Total 200,288  66 


Wages  op  employiSs. — The  price  paid  for  labor  varies  greatly  in  difierent  localities.  In  Georgia,  for  instance, 
as  low  as  50  cents  per  day  is  reported,  while  in  Dakota.  Idaho,  and  Montana,  where  the  cost  of  living  is  necessarily 
very  high,  the  pay  often  reaches  $4.  California,  which  contains  the  largest  artificial  water  system,  shows  a  medium 
status  in  respect  to  wages,  the  rajgs  paid  being  siifQcient  to  maintain  the  employes  comfortably  and  yet  not  severely 
taxing  the  ownership.  Wages  at  $3  per  day  in  the  latter  state  admit  of  better  living  than  would  $4  in  the 
territories.  Chinese  laborers  receive  much  less  than  do  the  whites,  usually  from  $1  30  to  $2  per  day;  though  in 
some  cases  as  much  as  $3  per  day  is  earned  by  skilled  Chinese  in  Idaho.  As  a  rule,  their  pay  averages  from 
one-half  to  two-thirds  that  of  white  men  engaged  in  the  same  character  of  work.  It  is  customary  in  some  districts 
for  the  employes  to  mess  together,  receiving  board  in  part  payment.  The  following  statements  give  the  range  of 
salaries  and  wages  (without  board)  in  different  parts  of  the  country: 

Arizona. — Ditch  tenders,  $60  per  month  to  |3  per  day. 

California. — Superintendents,  $100  to  1.^50  per  month;  collectors,  $75  per  month;  hookkeepers,  $50  per  month;  ditch  builders,  $3 
per  day;  ditch  tenders,  $1  50  to  $3  per  day;  Chinese  laborers,  $1  30  per  day. 
Colorado. — Ditch  tenders,  $2  50  to  $3  per  day. 
Dakota. — Ditch  tenders,  $2  50  to  $4  per  day. 
Georgia. — Ditch  tenders,  50  cents  to  $1  50  per  day. 

Idaho. — Ditch  builders  and  tenders,  $4  per  day ;  Chinese  ditch  cleaners  and  laborers,  $2  25  to  $3  per  day. 
Montana. — Ditch  tenders,  $60  per  month  to  $4  per  day. 
Oregon. — ^Ditch  tenders,  $40  per  month  to  $3  per  day. 

The  length  of  shift  for  ditch  employes  is  from  ten  to  twelve  hours  per  day,  more  commonly  the  longer  time, 
depending  upon  the  number  of  hours  run  in  the  hydraulic  mines  supplied  by  the  ditches.  The  average  price  per 
day  for  all  employes,  Chinese  included,  is  $2  75,  without  board. 

An  examination  of  the  reports  from  scattered  districts  shows  an  average  of  one  person  employed  for  every  10 
miles  of  ditch ;  but  this  does  not  include  the  irregular  attendance  npon  ditches  by  men  engaged  for  the  greater  part 
of  their  time  in  hydraulic  mining,  and  who  are  consequently  classed  with  the  regular  mine  force.  The  wages  paid 
to  the  force  employed  for  a  short  period  at  the  beginning  of  the  supply  season  in  making  repairs  and  overhauling 
the  lines  preparatory  to  active  operations  are  also  considered  in  the  foregoing  statement  of  cost  of  repairs.  In  the 
same  way  the  men  at  work  in  constructing  new  lines  are  also  excluded  from  the  regular  force  of  the  ditches,  as 
their  wages  apfiear  under  the  heading  of  cost  of  plant.  The  wages  of  employes  usually  continue  only  during  the 
water  season,  though  a  few  of  the  more  important  lines,  which  do  not  furnish  water  during  the  whole  year,  keep  a 
small  force  constantly  occupied.  The  amount  paid  for  attendance  during  the  season  of  1880  is  estimated  at 
$626,991  75,  being  the  wages  of  1,078  employes  of  all  classes  for  211^  days  at  an  average  pay  of  $2  75  per  day. 

Duration  of  ditch  lines. — From  reports  on  142  ditch  lines  it  is  found  that  the  average  date  of  the  original 
construction  of  the  lines  now  in  operation,  so  far  as  reported  npon,  was  1867,  which  may  be  taken  as  the  time  of 
greatest  activity  in  ditch  building.  Many  of  these  ditches,  however,  have  been  enlarged  or  improved  since  that  time 
to  such  an  extent  as  to  amount  to  a  virtual  reconstruction.  A  few  ditches  in  California  and  Oregon  still  in  useful 
service  date  back  to  1850.  Of  existing  ditches  in  Montana  the  oldest  were  built  in  18G1,  and  in  Llaho  the  oldest 
date  from  1863;  but  the  average  life  or  period  of  useful  duration  from  the  time  of  first  construction  up  to  the  <e!ose  of 
the  census  year  is  thirteen  years.  For  California,  owing  to  the  earlier  inception  of  hydraulic  mining,  the  average 
is  still  higher,  or  eighteen  years. 

SALE/ OF  WATER. — Of  the  ditch  lines  reported  upon,  72  per  cent,  supply  water  only  to  mining  ground  held 

under  the  same  ownership  as  the  water  rights,  and  do  not  sell  water,  either  the  whole  or  in  part.    Some  of  the  more 

important  linbs  are  owned  by  water  companies  which  do  not  themselves  use  the  water  for  mining  or  other  purposes, 

but  derive  their  revenue  solely  from  the  sale  of  water  to  hydraulic  mines,  quartz-mills,  etc.,  or  for  irrigation 

^    and  domestic 'use.    A  larger  number  of  water  owners,  however,  sell  only  such  <\iwAitite^  ^aS&^  ^^McsJssisa.  ^^w^ 
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what  48  required  for  supplying  their  own  mines,  this  sorplus  being  either  a  constant  amount  beyond  their  own 
requirements,  or  the  balance  of  water  running  in  the  ditches  toward  the  close  of  the  season,  at  times  when  the 
supply  is  too  low  to  be  available  for  working  their  own  claims.  The  amount  required  varies  greatly  with  the  ''rig" 
of  different  mines,  it  being  possible  to  work  some  claims  with  much  less  water  than  is  demanded  by  others,  and  also 
to  continue  ground-sluicing  after  the  supply  is  too  light  for  hydraulicking.  Very  frequently,  too,  a  head  of  water, 
having  become  insufficient  for  operating  the  higher  hydraulic  mines,  is  still  useful  on  lower  ground,  where  the  fall 
partly  offsets  the  deficiency  in  quantity.  The  proportionate  extent  to  which  the  ditch  lines  (including  water  rights) 
and  the  mining  property  are  held  under  the  same  ownership  is  illustrated  in  the  following  analysis.  Possibly  with 
fuller  returns  this  proportion  (72  per  cent)  of  unity  of  ownership  would  be  still  higher,  as  the  reports  are  mainly  of 
the  larger  ditch  lines — that  is,  those  which  are  more  apt  to  be  sellers: 


Table  XCVI.— SALE  OF  WATER. 
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In  California  the  rates  charged  for  water  vary  greatly,  the  lowest  price  reported  being  3  cents  per  inch  for 
twenty-foar  honrs,  in  Butte  county.  In  the  same  county,  however,  another  line  charges  5  cents  per  inch  for  ten 
honrs.  Other  rates  are  5,  7, 10,  and  12  cents  per  inch  for  twenty-four  honrs,  the  highest  price  reported  for  that 
length  of  time  for  water  used  in  hydraulic  mining  being  25  cents  per  incb.  One  company  in  Calaveras  county 
charges  10  cents  per  24-hour  inch  for  first  water,  but  less  for  water  which  is  used  over  again.  One  mine  in  Del 
Norte  county  sells  its  surplus  of  water  to  small  claims  at  $50  each  per  season,  and  after  closing  down  its  own 
works  sells  the  whole  of  the  water  running  during  the  balance  of  the  season.  A  large  water  company  in  El  Dorado 
county  has  the  following  scale  of  prices :  To  hydraulic  mines,  6J  to  10  cents  per  10-hour  inch,  according  to  quantity 
purchased ;  to  quarts-mills,  20  cents  per  24-bour  inch ;  for  irrigation,  25  cents  per  24-hour  inch.  Another  large 
company  in  Tuolumne  county,  which  supplies  water  also  for  two  flour-mills,  one  foundery,  and  other  power,  as  well 
as  for  irrigation,  etc.,  reports  the  following  price-list  for  water  used  in  hydraulic  mining : 

One  stream  of  12  inches per  day..  $3  00 

One  stream  of  15  inches do 3  50 

One  stream  of  18  inches do 4  00 

One  stream  of  21  inches do 4  50 

One  stream  of  24  inches do 5  00 

For  larger  amounts  np  to48  inches per  inch..  20 

From  60  to  100  inches do 18 

A  company  in  Shasta  county  which  receives  5  cents  per  10-hour  inch  asks  10  cents  for  24-hour  inch.  These 
last  rates  may  be  taken  as  the  average  throughout  the  state  for  localities  well  supplied  with  water  and  during 
favorable  seasons. 

The  quaitz-mills  in  Whitewood  district  (Black  hills),  Dakota,  pay  for  water-power  at  the  low  rate  of  $2  a  week 
per  stamp. 

In  Georgia  the  rates  reported  are  12  and  12^  cents  per  inch. 

The  prices  paid  in  Bois6  basin,  Idaho,  are  10, 12^,  13, 15,  and,  in  one  case  (a  small  head  of  100  inches),  30  cents 
per  24-hour  inch.  Kates  in  this  locality  vary  according  to  the  quantity  sold,  and  also  according  to  the  elevation 
of  the  delivery  point  above  the  claims  supplied.  Thus,  of  two  parallel  ditch  lines,  one,  the  lower,  sells  water  at  10 
cents  per  inch,  while  water  from  the  higher  line  commands  15  cents.  One  Arm  owning  a  large  area  of  placer 
ground  which  is  controlled  by  their  own  water  rights  makes  a  practice  of  leasing  claims  to  Chinese  miners  free  of 
charge  for  the  profit  in  selling  water  to  them.  It  may  here  be  remarked  that  in  some  districts  it  is  not  unusual  for 
the  Chinese  to  be  taxed  a  considerably  higher  water  rate  than  is  charged  to  white  miners. 

The  rates  reported  in  Montana  are  10  cents  i>er  10-hour  inch,  16  cents  per  20-hour  inch,  and  15  cents  j^er 
24-hour  inch. 
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In  western  Oregon  the  conditions  are  similar  to  those  in  Galifcmiia,  the  price  of  water  qaoted  in  the  schedules 
being,  if  anything,  slightly  lower  than  in  the  latter  state.  Bates  re^rted  in  Baker  county,  in  the  eastern  part  of  the 
state,  are  8, 10, 12^,  and  15  cents  per  10-hour  inch,  and  in  one  case  as  low  as  7^  cents  per  24-hour  inch.  The  lowest 
pric«  stated  for  this  county  is  one  lease  of  275  inches  (fuU  time)  for  $30  per  week,  or  only  I J  cents  per  inch  daily — 
possibly  an  error.  One  ditch-owner  here  has  adopted  a  sliding  scale  of  prices  regulated  by  the  relative  mining 
profits  of  his  customers,  charging  more  for  water  supplied  to  the  best  producing  claims  than  to  those  which  do  not 
pay  so  well.  The  report  does  not  state  whether  this  discrimination  is  for  the  purpose  of  encouraging  the  mining 
industry,  or  whether,  as  in  other  matters,  the  price  is  determined  by  what  the  buyer  can  afford  to  pay.  In  Grant 
county  a  somewhat  similar  discrimination  is  noted,  50  cents  per  inch  of  twelve  hours  being  charged  for  water  used 
in  washing  drift  dirt,  as  against  6  cents  per  inch  for  the  same  time  for  hydraulic  mining,  though  in  this  casfe  the 
element  of  relative  quantity  is  perhaps  the  deciding  consideration. 

It  may  be  laid  down  as  a  general  rule  that  the  price  of  water  depends  not  so  mnch  upon  its  scarcity  or 
abundance,  or  upon  the  expense  of  conveying  it,  a«  upon  the  statns  of  the  mining  interest  in  any  given  locality. 
Thus,  when  a  new  placer  camp  is  first  opened  and  the  miners  are  making  large  profits  by  working  only  the  richer 
sp«3ts,  they  are  willing  and  able  to  pay  the  owners  of  water  fights  rates  which,  in  the  subsequent  seasons,  when 
the  best  ground  has  been  exhausted,  would  be  prohibitory.  In  working  large  masses  of  gravel,  containing  only  a 
few  cents  per  cubic  yard,  the  closest  economy  is  necessary  to  a  profitable  result;  and  if  the  miner  finds  that  with  a 
certain  water  tax  his  net  outcome  is  not  satisfactory,  then  the  water-owner,  perforce,  has  to  reduce  his  charge  or  let 
his  ditches  lie  idle.    This  fact  establishes  a  natural  equilibrium. 

Competition  does  not  affect  prices  to  the  extent  which  might  be  supposed.  In  a  large  number  of  cases,  for  a 
given  gravel  deposit  there  is  practically  only  one  available  source  of  supply,  owing  to  the  manner  in  which  water 
rights  are  secured.  Where  there  is  competition,  the  higher  head  of  water,  other  things  being  equal,  commands  the 
better  terms. 

The  itfiNER's  INCH. — ^The  miner's  inch  is  a  simple  and  convenient  measure  of  water,  an  early  outgrowth  of 
hydraulic  mining,  and  is  the  recognized  unit  upon  which  prices  are  fixed  and  estimates  of  efFiciency  based.  It  is, 
however,  an  entirely  arbitrary  standard,  varying  considerably  in  different  districts  according  to  the  local  definition 
prevailing,  and  is  occasionally  of  irregular  value  even  in  the  same  district.  This  variation  is  practically  not  a  matter 
of  very  great  consequence,  as  the  range  in  price  is  far  wider  than  that  of  measure;  but,  for  the  purpose  of 
comparison,  it  would  undoubtedly  be  an  advantage  if  a  uniform  standard  and  an  identical  mode  of  applying  the 
measurement  were  adopted  throughout  the  country. 

The  conditions  which  affect  the  value  of  the  inch  are  the  head  (measured  in  some  cases  from  the  top  and 
sometimes  from  the  center  of  the  orifice) ;  the  form  of  the  aperture,  its  height,  and  in  a  less  degree  the  distance  between 
its  lowest  point  and  the  bottom  of  the  measuring  box ;  the  thickness  of  the  plank  or  partition  through  which  the 
water  flows ;  and  the  nature  of  the  approaches,  and  the  character  of  the  fall  on  the  deliverj-  side  of  the  aperture. 
As  these  conditions  are  varied  in  different  localities,  the  amount  of  water  delivered  varies  correspondingly.  The 
following  deductions  (a)  from  experiments  on  the  discharge  of  fluids  from  reservoirs  are  here  applicable : 

1.  That  the  quautities  of  a  fluid  discharged  in  equal  tim^  by  the  same  apertures  &om  the  same  head  are  nearly  as  the  areas  of  the 
apertures. 

2.  That  the  quantities  of  a  fluid  discharged  in  equal  times  by  the  same  apertures,  under  different  heads,  aie  uearly  us  the  square 
roots  of  the  corresponding  heights  of  the  fluid  above  the  surface  of  the  apertures. 

3.  That  the  quantities  of  a  fluid  discharged  during  the  same  time  by  different  apertures,  under  different  heights  of  the  fluid,  are  to 
one  another  in  the  compound  ratio  of  the  areas  of  the  apertures  and  of  the  square  roots  of  the  heights  of  the  fluid  above  the  center  of  the 
aperture. 

4.  That,  on  account  of  the  friction,  small-lipped  or  thin  orifices  discharge  porportionaUy  more  fluid  than  those  which  are  larger  and 
of  similar  figure  under  the  same  height  of  fluid. 

The  most  common  definition  of  the  miner's  inch  is  "the  amount  of  water  discharged  through  an  opening  1 
inch  sqnare  under  a  pressure  of  6  inches  above  the  opening''.  This  is  qualified  in  some  districts  by  limitation  as 
to  the  thickness  of  the  partition,  which  is  usually  a  2-inch  plank.  The  standard  of  pressure  is  irregular,  being 
sometimes  more  and  sometimes  considerably  less  than  6  inches,  but  the  ordinary  range  is  from  4  to  6  inches.  The 
abstract  definition  and  the  mode  of  applying  the  measurement  do  not,  however,  always  coincide.  In  practice,  for 
the  sake  of  convenience  in  measuring  large  quantities,  a  higher  aperture  than  that  of  i  incli  is  often  used,  in  order 
to  dispense  with  very  wide  gauge-boxes.  Thus,  an  opening  2  inches  high  delivers  2  ''  miner's  inches"  per  inch  in 
width  of  the  box ;  that  is,  if  the  aperture  extends  across  20  inches,  it  will  deliver  40  miner'  inches.  The  opening 
is  sometimes  made  still  higher ;  if  3  inches,  then  each  inch  in  width  delivers  3  miner's  inches,  and  if  an  aperture 
of  this  height  is  20  inches  wide  it  will  deliver  60  miner's  inches.  Table  XGVII  shows  the  varieties  in  definition 
and  in  application  as  given  by  schedule  answers  from  140  hydraulic  mines  in  different  localities. 

a  Engineen^  and  MechanM  Pocket-Book^  Charles  H.  HasweU,  1879,  p.  359. 
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Table  XCVII.— VAB10U8  DEFDHTIONS  OF  THK  MINEB'S  IHCH,  AS  BEPORTED  QT  SCHEDULES. 
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Defloltloa  loodj  Hmptod. 

ToUl  nuuLer  oT  Rpliaa,  by  iMtHand  tonitoriM 

fttnatn  of  water  paA«lDE  IhrooEb— 

"A aunan  Inch  atUMnDilete-tocb  brad" itbUkDvu  or  partition  uid point: 

*likh  prwanm  li  nwaaund.  vbetbsr  (op.  oeDlcr.  or  bottom  of  oiiflce,  not 

"A  agnaro  loEb  orlSeo  ■ndsrB-lnch  head  aboTOIop"  (thick Dew  of  partition  no 

"A  aquan  Inch  orlBcc  under  6-iiicb  brail,  meHnrrd  from  cralvr:  l-lncb  plank" 
"A  wiuara  Inch  orlfln  nndfr  S-ioih  bpad"  (point  from  which  ptcaaa^la  meat 

luvdnntatattd);  "I-lnch  [ilunk". 

"A  aqDarc  Inrborlflco  under  abtad  Tarjlng  fnun 4  to 0 Inchea "  -^-..,,- 

"A  1-!m:borlflconnil*r*-lnchbfiid" i 

"An  orlflw  2  inibM  hifib  nodrr  S-incb  heiid"  (dcIlTOTlng  2  mlner'a  Inehcaptr 

InchlBwUlboruriacel. 
"An  uTJHce  i  Incho  aqnare  onder  A-lorh  hraci  (rom  oenlor"  (=  4  miner'*  Inchea). 
"An  nrlflcc  3  inchn  bljib  ncder  alnch  head"  {dFllTcrlng  3  mlntr'a  luche*  pn 

"An  orlflce  3  Inrhn  hlRli  under  9-lnch  head"  IdrliTciing  3  mincr'i  Inchea  pei 

Inch  in  nldlb). 
"An  orifice  4  Inrhe*  bleb  under  <4nch  head"  (deliveilDg  4  iDtner'a  Inchea  pet 

Inch  In  width). 
"An  iirifltB  4  iDcbe*  bleb  under  e-lni'b  head,  aboTS  top  of  (panan  "  (deUTeilDx4 

mlnrr'a  Inchea  per  Eich  In  width). 
"Anor1Hre<llncfaeahlEbBndrr3-lncb  brad  abovo  top,  ahlngle  partition"  (delir- 

erlnB  S  mlnrr'a  Inchea  per  inch  In  widlhj. 
A  dellTery  of— 

"lOinlbioaperuUiato" 

"6T&n]l<ina  per  boor"--,,............---...-.-'......-.  -..,-.------. 

'■l-ScnbirfertpermiDDte" 

"10  taltona  per  minnte;  or,  water  tlowinj{  tbron^  an  orlflce  1  [neb  aqunra  In 

tbin  vertical  lartltlaB,  aider  S-lncfa  bead." 
Bnnnlns  Inch :  In  eroea-aeclton  of  dltcb  or  dame,  witbont  preaanre 

The  average  delivery  of  the  cotnmon  miner's  inch,  a&  determined  by  Mr.  J.  D.  Hague,  is  1.5625  cabie  feet  per 
minntv,  93.75  cabic  feet  per  honr,  and  2,250  cubic  feet  per  twenty-four  hoars. 

Yerj-  carefnl  experiments  were  made  in  1874  by  Mr.  Hamilton  Smitb,  jr.,(a)  at  Coinmbia  Hjll,  California, 
latitnde  39^^  north,  elevation  2,900  feet  above  sea-level.  The  iiindnle  used  was  a  rectaiigalar  slit  50  inches  wide 
aod  3  inches  high,  pressore  7  inches  above  the  center  of  the  opening.  The  discharge  was  over  a  3-iDcli  plank,  the 
last  inch  chamfered.  The  size  of  the  opening  was  taken  with  a  measure  (micrometer  attached)  which  had  been 
compared  with  and  adjusted  to  a  standard  United  States  yard.  Time  was  read  to  one-fifth  of  a  second.  The  level 
of  the  water  (drawn  trom  a  large  reservoir)  was  determined  with  Boyden'a  hooks,  micrometer  adjustment.  The 
following  results  were  obtained ; 

CnbiD  feeL 

One  mi  Dai's  lucb  will  discliu'ge  in  ana  teoDnd 0.02G34 

One  mioer'a  iach  will  discliar^e  iti  one  miiiiite l.r>T44 

Onemiiier*a  inch  will  diBcharue  in  one  hour M.  4M(t 

Oue  minei'a  inch  will  dii9chur(,'«  Iti  twenty-four  hoara ^,'2GT.  l:t60 

Batio  of  actual  to  theoretical  discharge,  01.6  per  cent.  These  figures  are  stated  to  be  within  the  limit  of  1-500 
possible  error. 

In  1S78  a  further  series  of  exi)erimeDts  to  determine  the  effective  valae  of  the  above  described  inch  (which  is 
that  nsed  at  the  Xorth  Bloomfleld,  Milton,  and  La  Grange  mines),  made  at  Xa  Grange  by  Mr.  Aug.  J.  Bowie,  jr., 
gave  the  following  results: 

Cable  t«et. 

Onu  mini'r's  iucli  diacborged  in  uueiocODd 0.03490 

One  niioer's  inch  diHchtu-gcd  in  one  minute.. - 1.4994 

One  miner's  inch  discharged  in  one  hour 69.dl>40 

One  uineKB  inch  diBchsrfted  in  twenty-four  bonra ^,  UiP.  i:<6<> 

ICatio  of  efl'ective  to  theoretiuil  discharge,  59.05  [ler  cent. 

At  Smartsville,  Yuba  county^  California,  the  water  is  measured  by  a  4-inch  orifice  with  a  7-inch  board  top,  or 
a  pressure  of  9  inches  above  the  center  of  the  aperture,  each  iniib  in  width  giving  4  miner's  inches.  The  bottom 
of  thea|>erture  isfiiitih  with  the  bottom  of  the  box,  and  the  boanl  topis  1  inch  thick.  Mr.  Thurston's  determiuation 
of  the  valuu  of  ihiu  iiuiisiialiy  large  miner's  inch  is  1.70  cubic  feet  per  minute,  105.6  cubic  feet  per  hoar,  and  2,634.4 
cubic  li-ct  iKT  twenty-fonr  bonis  fur  each  squaiv  inch  of  the  u|ioning. 

For  the  purposes  of  this  investigation  the  average  ilelivery  of  the  miner's  inch  is  assumed  lo  be  70U  gallons 
per  hour,  which  corresponds  to  0.1944+  gallon  per  seciiiKl,  11.<>G0+  gallons  per  minute,  and  16,800  gallons  per 
twenty-tout  hours. 

a  TrantaottoM  <tf  lAo  AmmieaM  /ntHlMlt  of  illninj  Bngiiiein,  toL  yl,  p.  59. 
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GAuas-BOXES.— One  of  the  simplest  forms  of  the  common  instrument  for  measuring  water  is  described  in  the 
report  npon  the  placers  of  Bois6  basin,  Idaho.  In  this  particolar  case  the  box,  made  of  1^-inch  pine  boards,  is  48 
inches  ¥ride,  inside  measurement,  by  16-inch  sides.  Across  the  bottom,  at  the  delivery  end  of  the  box,  is  nailed 
a  1-inch  cleat  or  strip,  which  serves  the  double  purpose  of  holding  the  lower  part  of  the  gauge-box  in  place  and  of 
raising  the  aperture  above  the  bottom  of  the  box.  Six  inches  above  the  upper  surface  of  this  cleat  is  a  wooden 
bar  nailed  across  the  box  and  parallel  to  the  cleat  beneath.  The  bar  is  3  inches  high,  and  is  roughly  marked  at 
intervals  of  1  inch  across  the  upper  edge  of  the  supply  side  by  saw-notches,  which  may  be  numbered  by  pencil- 
marks.  The  orifice  is  therefore  6  inches  high,  and  when  fully  open  is  48  inches  wide.  If  the  water  in  the  box 
rises  to  the  top  of  the  cross-bar,  the  head  is  3  inches  above  the  top  of  the  orifice,  or  6  inches  above  its  center.  Each 
inch  in  width  of  the  aperture  delivers  6  miner's  inches,  or  a  total  of  288  miner's  inches  for  the  cross-section  of  the 
whole  aperture.  The  quantity  of  water  allowed  to  pass  through  the  box  is  determined  by  a  gauge-board  split  to 
the  required  width  and  inserted  vertically  behind  the  cross-bar  and  bottom  cleat,  which  hold  it  in  position.  In 
using  the  box  in  a  ditch  any  si>aoe  outside  of  it  is  securely  caulked  with  clay.  It  is  a  convenient  form  of  movable 
gauge,  which  may  be  modified  to  accord  with  any  of  the  various  accepted  definitions  of  the  miner's  inch.. 
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Ohaptbe  v.— amalgamating  MILLS. 

Belatiyb  amount  of  obb  hilled. — ^A  considerably  larger  amoant  of  ore  is  treated  by  the  varions  processes 
dex>ending  on  amalgamation  than  is  smelted  or  leached.  In  Galifomia  amalgamating  mills  altogether  outrank  the 
smelting  establishments,  bat  are  supplemented  in  many  cases  by  lixiviation  works.  In  !N^evada  the  Eureka 
'  smelting  district  is  the  principal  exception  to  the  rule,  78,807  out  of  the  total  346,331  tons  treated  in  the  whole 
state  during  the  census  year  having  been  worked  at  Eureka.  In  Colorado,  however,  less  ore  was  milled  than 
smelted  during  the  same  period,  the  respective  totals  being  131,948  tons  milled,  as  against  179,564  tons  smelted.  In 
Montana,  out  of  a  total  of  86,576  tons  reduced  during  the  census  period,  71,896  tons  were  worked  in  amalgamating 
mills.  Oregon,  Dakota,  and  Wyoming  ores  are  treated  by  amalgamation.  Until  lately  all  the  ores  in  Idaho  were 
milled,  but  the  discovery  of  important  base-metal  districts  has  given  an  impulse  to  smelting  operations.  Mills 
'  take  precedence  in  Arizona.  In  general,  it  may  be  said  that,  wherever  practicable,  owing  to  the  peculiar  economic 
conditions  prevailing  in  the  far  West,  the  amalgamation  process  is  adopted  in  preference  to  smelting  from  motives 
of  economy  in  first  cost  of  plant  and  in  actual  treatment,  though,  on  the  other  hand,  the  percentage  of  precious 
metals  saved  by  the  mills  is  usually  much  lower  than  the  results  reached  in  smelting  works. 

Gapaoity  of  mills. — ^The  quantity  of  the  ore  which  can  be  treated  per  month  varies  from  50  tons  to  several 
thousand,  according  to  the  quality  of  the  ore  and  the  size  of  works.  Among  large  mills  the  Homestake  gold  mill 
has  a  capacity  of  325  tons  and  the  Galifomia  silver  mill  380  tons  in  twenty-four  hours.  Some  of  the  mills  are  kept 
steadily  at  work  from  one  year's  end  to  the  other,  but  many  of  them  are  only  running  for  a  few  weeks  at  a  time. 

OwNEBSHiP. — ^The  large  mills  are  usually  owned  and  operated  by  mining  companies,  though  a  few  custom  mills 
of  considerable  size  are  reported.^  and  on  the  Oomstock  the  greater  number  of  mills  are  owned  by  companies  which 
are  engaged  exclusively  in  milling.  Of  the  custom  mills,  nearly  all  were  built  by  mining  companies,  and  have 
passed,  from  failure  of  the  mines  or  other  causes,  into  private  hands. 

Tbnob  of  DBS  TREATED. — The  range  in  the  assay  value  of  the  ore  treated  is  very  great,  extraordinary 
facilities  and  a  large  plant  permitting  ore  to  be  worked  in  some  places  at  a  profit  which  under  other  conditions 
could  only  be  treated  at  a  loss.  The  physical  character  of  the  ore  also  varies  greatly,  the  quartz  in  some  districts 
being  extremely  coherent  and  tough  and  in  others  friable.  Some  ores  are  so  soft  that  10  tons  per  24  hours  can  be 
crushed  with  a  single  stamp.  The  predominating  color  in  chloride  or  oxidized  ores  is  a  dull  reddish  yellow,  and 
in  sulphuret  ores  various  shades  of  gray. 

The  ore  treated  by  silver  mills  contains  nearly  every  known  silver  mineral,  the  specimens  collected  in  connection 
with  the  present  census  embracing  an  almost  complete  list  of  even  the  rarer  species.  What  are  known  as  free  ores, 
if  from  near  the  snrface  and  exposed  to  atmospheric  agencies,  contain  chloride  or  homsilver  (cerargyrite)  and  more 
rarely  native  silver,  or  sulphide  (argentite)  if  from  below  the  water  line,  although  the  latter  mineral  is  also  found 
at  or  near  the  snrface.  In  ores  which  require  a  preliminary  roasting  stephanite,  tetrahedrite,  polybasite,  pyrargyrite, 
proustite,  etc.,  are  found ;  in  fact,  the  ores  containing  silver,  and  also  sulphur,  copper,  lead,  antimony,  arsenic,  or 
zinc,  are  met  with  in  almost  endless  variety.  The  most  common  gangue  is  quartz,  with  or  without  calc-spar  and 
other  minerals.  As  exceptions  may  be  mentioned  White  Pine,  Nevada,  where  the  gangue  is  siliceous  limestone; 
El  Dorado  cafLon,  where  it  is  calc-spar  and  chlorite ;  and  Silver  Beef,  Utah,  where  it  is  sandstone.  Fluorspar  and 
barite,  as  well  as  many  other  minerals,  occur  occasionally  as  the  gangue  of  lodes.  In  some  places  the  association 
of  minerals  is  a  very  remarkable  one ;  for  instance,  in  the  Spanish  Belt  district,  Nevada,  cinnabar  is  found  in 
silver-bearing  tetrahedrite,  and  at  the  Hackberry  mine,  Arizona,  free  sulphur  was  found  in  the  oxidized  chloride 
ore  of  a  silver  mine.  , 

Gold  is  generally  found  in  the  ore  in  a  free  state,  though  frequently  it  is  so  intimately  mixed  with  iron  sulphurets 
that  it  is  difficult  of  amalgamation.  At  other  times  the  gold  is  so  extremely  fine  that  it  is  carried  off  on  the  water 
before  it  can  be  amalgamated.  It  is  often  supposed  that  a  sulphuret  of  gold  is  found  in  some  mines,  and  that 
<< coated"  gold,  or  gold  which  cannot  be  amalgamated  in  the  ordinary  way,  exists  is  a  matter  of  fact;  but  there  is 
little  authority  for  the  belief  that  sulphur  is  chemically  combined  with  gold  in  these  ores. 

FoBOE  EMPLOYED. — ^A  20-8tamp  wet-crushing  silver  mill,  running  24  hours  per  day,  generally  needs  the  following 
crew  of  men : 

2  rock-breaker  men.  2  eogineers  (and  in  some  cases  2  firemen). 

2  battery  feeders.  1  roustabout. 

2  amalgamators.  1  foreman  and  assayer. 

2  amalgamators'  helpers. 

A  somewhat  larger  mill  would  only  require  an  increase  of  a  hand  or  two,  and  a  smaller  mill,  even  a  6-8tamp 
one,  could  not  run  with  a  much  smaller  force.    The  usual  orew  for  a  20-8tamp  gold  mill  is  five  men. 
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As  an  examine  of  the  force  leqoired  by  a  20-8tamp  dry-croshing  silver  mill,  the  pay  roll  of  the  Gmnd  Prize 
piUlj  at  Tnscarora,  Nevada,  may  be  qnoted.  This  mill  is  nm  by  a  very  strong  crew.  Some  of  the  more  recently 
ooDBtraoted  dry-crnshing  mills,  which  have  more  antomatio  appliances,  such  as  continuous  rotarj-  driers  in  plaoe 
of  kilns,  dispense  witb  a  few  bands. 

Tabus  XCVm.— FOECE  EMPLOYED  AT  THE  GRAND  PBIZB  30-8TAMP  DBY-CROSHING  AND  CHLOKIDIZmO  MILL. 
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In  Toficarora  district  there  are  two  other  mills,  each  of  10  stamps,  the  daily  pay-rolls  of  which  are  added  by 
way  of  comparison.  Of  these  the  iDdependence-Kav^o  is  a  dry-crashing  and  chloridizing-roasting  mill,  while  the 
I^ncaster,  which  runs  on  chloride  ore,  crashes  dry,  bat  amalgamates  raw. 

Tasu  XCIZ.— FOBCE  EUFLOTED  at  the  INDEI^an)ENC£-NAVAJO  10-STAHP  DEY-CBUSHING  ASD  CHLOEIDIZINa  MILL. 
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Wages  paid. — The  wages  for  mill  employes  range  ftom  $2  to  95  for  twelve-hour  shifts,  and  seem  to  be  lu 
proportion  to  the  vages  paid  miners  in  the  district  where  the  works  are  situated.  As  a  rat»,  mill  employes  receive 
aboat  10  per  cent,  more  than  miners,  the  diiference  in  the  length  of  their  shifts  (which  for  mill  hands  is  almost 
invariably  twelve  hoars)  entitling  them  to  more  pay.  In  one  or  two  districts  mill  bands  were  paid  less  than  miners, 
however.  Chinese  are  employed  to  some  extent,  and  receive  from  91  to  92.  They  work  generally  as  laborers. 
Foremen  are  paid  from  94  to  910  per  day.    The  scale  of  wages  paid  in  the  Oomstock  mills  is  appended : 

Tablk  CI.— rate  of  WAQES  of  different  classes  of  EUPLOYdS  IN  THE  COMSTOCK  UlLLS. 
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lilostratiTe  tables  are  appended,  showing  the  classiflcation  of  the  employes  in  the  Oomstook  mills  ocoording 
to  oconpation  and  nationality.  Of  the  339  men  whose  nationality  is  recorded,  8  are  classed  with  the  staff  and  are 
omitted  from  the  table  of  occupations. 
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■  Cin.~VATIONALITT  OF  HEN  EHFLOTBD  IN  THE  PBINCIPAL  COH8TOCK  BlILLS,  INCLUDINO  STAFF :  1880. 
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liELATlON  OF  LABOB  TO  PBODncT. — Ad  analysis  of  the  results  reached  in  160  mills  sbowB  that  for  evety  ton 
of  ore  crushed  the  labor  of  ooe  man  for  3.9  boars,  costing  $1  34,  is  required.  For  the  separate  establisbiuenta  the 
range  is  very  great,  depending  upon  the  character  of  the  ore  and  the  treatment  and  upon  the  efficiency  of  the 
machinery,  while  wide  variations  are  found  in  the  averages  for  the  different  states  and  territories.  The  most 
economical  process  In  point  of  labor,  as  in  other  details,  is  the  treatment  of  free-milling  gold  ores  by  large  wet- 
crashing  mills ;  the  most  expensive,  that  of  redncing  base  silver  ores,  which  require  chloridizing  roasting  as  a 
preliminary  to  pan  amalgamation.  Dakota,  where  the  ores  worked  are  exclusively  of  gold,  and  California  and 
Oregon,  where  such  ores  largely  predominate,  are  therefore  the  localities  where  the  greatest  saving  in  labor  is  effected; 
while  Arizona,  Kevada,  and  Montana  show  a  much  greater  expenditure  of  labor,  as  would  be  expected,  in  view  of 
the  character  of  their  ores.  In  Colorado  and  Idaho  the  different  classes  of  mills  are  nearly  balanced,  and  the  labor 
employed  in  crushing  a  ton  of  ore  closely  approximates  the  average  for  the  whole  country.  It  should  be  observed 
that  while  in  tonnage  the  gold  mills  take  the  lead,  the  silver  mills  treat  ore  of  a  higher  grade,  so  that  a  comparison 
based  upon  the  ballion  product  would  show  somewhat  different  results. 

To  produce  a  dollar  in  gold  bnllion  costs  8  cents  for  mill  labor  in  Dakota ;  in  Nevada,  though  over  five  times 
as  mach  work  is  required  per  ton  treated,  the  cost  for  mill  labor  per  dollar  of  silver  ballion  produced  is  7  cents,  ox 
practically  the  same  proportion.  The  followiug  table  shows  the  average  number  of  hours'  work  and  cost  of  labor 
per  ton  of  ore  crushed  in  the  principal  mining  states  and  territories,  and  is  based  on  the  treatment  of  nearly  a  million 
and  a  half  tons : 

Tabu  CIV.— AMOUNT  AND  COST  OF  LABOR  IN  AUALGAUATINQ  MILLS. 
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Power.— The  proportion  which  the  horse-power  of  the  engine  bears  to  the  stamp  seems  to  be  as  follows : 

For  gold  millfl,  from  3  to  3  hoise-power. 

For  wet-orushing  sHver  millB,  ftt>in  5  to  6  hoise-power. 

For  dry-ornshing  siWer  mills,  from  6  to  7  horse-power. 

These  flgares  are  only  approximate,  as  the  data  in  regard  to  the  horse-power  of  engines  in  different  mills  are 
no  donbt  in  many  cases  incorrect,  and  the  horse-power  is  not  only  governed  by  the  size  of  machinery,  but  also  by 
the  number  of  stamps,  etc.,  a  small  mill  requiring  proportionately  more  horsepower  to  the  stamp  than  a  large  one. 

The  pressure  of  steam  ordinarily  maintained  in  the  boilers  is  about  80  pounds }  but  in  some  few  mills  it  is  90 
I>ounds,  and  even  as  high  as  100  pounds.    Very  few  boilers  are  run  with  a  pressure  of  less  than  70  pounds. 

Water-i)ower  is  also  used  in  many  mills,  and  where  practicable  is  much  more  economical  than  steam.  Some 
mills  are  fitted  with  both  steam-engines  and  water-wheels,  the  former  being  brought  into  use  when  the  latter  are 
unavailable,  as  in  case  of  drought  or  freezing.  The  water-motors  are  turbines  of  the  Leffel  or  Knight  patterns, 
overshot  wheels,  or  more  rarely  hurdy-gurdy  wheels. 

}  Fuel. — ^The  fuel  used  in  quartz-mills  is  generally  wood,  and  it  is  of  many  different  kinds  and  qualities.  In 
some  mills  \n  Nevada  sage-brush  is  used  under  the  boilers.  The  leading  kinds  of  wood  are :  mountain  mahogany, 
weighing  from  (a)  3,200  to  {b)  4,400  pounds  per  cord ;  mesquit,  weighing  from  2,500  to  3,500  pounds;  nut-pine,  with 
Tery  variable  weight,  depending  on  seasoning,  size,  and  shape  of  sticks,  etc,  may  be  put  down  at  between  2,000 
and  3,300  pounds;  sugar-pine,  from  2,000  to  2fB00  pounds;  cedar,  1,800  to  2,500  pounds;  cotton  wood,  1,500  to  2,300 
pounds.  As  near  as  can  be  determined  156  pounds  of  sage-brush  are  equal  to  100  pounds  of  good  cedar.  The 
averaging  of  different  weights  of  the  same  kind  of  wood  is  impossible,  as  the  weight  of  a  given  kind  of  wood  depends 
upon  the  locality  of  its  growth  (which  affects  its  grain),  the  seasoning,  and  the  closeness  with  which  it  is  corded« 

It  is  almost  impossible,  on  account  of  the  different  character  of  the  wood  burned  and  the  differences  of  method 
and  machinery,  to  determine  the  quantity  of  fuel  consumed  under  the  boiler  in  working  a  ton  of  ore.  For  gold  mills 
the  consumption  is  estimated  at  from  one-tenth  to  one-fifth  of  a  cord  per  stamp,  while  for  wet-crushing  silver 
mills  three-quarters  of  a  cord  is  probably  the  maximum,  in  which  case  the  wood  must  needs  be  of  a  very  poor  kind 
and  quality  or  the  machinery  very  inefficient;  the  average  is  thought  to  be  less  than  half  a  cord.  In  roasting-mills^ 
which  are  always  dry-crushing,  about  one-third  of  a  cord  is  consumed  to  the  stamp.  This  does  not  include  the 
wood  necessary  for  roasting,  which  will  be  mentioned  later. 

The  fnel  consumed  in  retorting  can  safely  be  estimated  at  from  one-fifth  to  one-third  of  a  cord  to  the  1,000 
pounds  of  amalgam. 

Working-  results. — ^The  question  of  percentage  extracted  is  one  in  regard  to  which  the  expert  is  obliged  to 
depend  entirely  upon  the  statement  of  the  mill  man,  and  in  many  cases  the  percentage  claimed  is  higher  than  the 
circumstances  under  which  the  ore  was  worked  warrant.  Sometimes  the  percentage  extracted  is  calculated  from 
the  assay  value  of  the  tailings,  a  method  which  rarely,  if  ever,  gives  true  results ;  often  it  is  merely  determined  by 
guess,  leaving  a  very  liberal  margin  in  favor  of  the  mill  man's  skill. 

Where  silver  ore  is  roasted,  probably  from  80  to  90  per  cent,  is  extracted  on  the  average,  though  a  few  mills 
have  been  known  to  work  up  to  96  per  cent.  In  so-called  free-milling  ore  generally  not  much  over  70  per  cent,  is 
extracted,  although  mills  in  White  Pine,  Nevada,  and  Silver  Eeef,  Utah,  have  worked  ores  to  85  per  cent.,  and  on 
the  Gomstock  ore  has  been  worked  to  above  80  per  cent. 

In  gold  mills  there  is  a  wide  difference  in  the  percentage  extracted,  but  it  rarely  exceeds  80  per  cent.,  and  often 
falls  much  below  it. 

It  is  not  possible  to  fix  any  definite  figure  for  the  average  assay  value  of  tailings  and  slimes.  The  value  vanes 
exceedingly  according  to  richness  of  ore  and  mode  of  treatment. 

Cost  op  treatment. — The  cost  of  milling  gold  ores  in  California  varies  from  54  cents  to  $2  50  per  ton. 
Where  water-power  is  to  be  had,  ores  can  be  milled  very  cheaply,  at  a  cost  of  not  more  than  $1 ;  and  where  steam- 
power  is  necessary,  exceptional  facilities  may  reduce  the  expenses  of  working  to  those  of  the  average  water-power 
mills.  In  other  states  and  territories  it  is  as  a  general  thing  somewhat  more  expensive  to  reduce  gold  ores ;  but  in 
the  Black  Hills  region  of  Dakota  the  large  gold  mills  are  operated  very  cheaply,  in  spite  of  high  freights  and  other 
disadvantages,  because  of  the  simplicity  of  the  process,  the  scale  upon  which  operations  are  carried  on,  and  t&e 
economy  in  labor  which  is  affected  by  the  use  of  automatic  labor-saving  devices. 

The  cost  of  milling  silver  ores  in  wet-crushing  is  from  $4  to  $8;  in  dry-crushing  fh)m  $6  to  $12.  With  ores 
which  require  roasting  it  is  from  $12  to  $28.  There  are,  of  course,  circumstances  where  these  figures  are  exceeded, 
and  sometimes  it  may  be  possible  to  work  ores  at  less  cost  than  the  lowest  prices  given.  The  great  difference  in 
ores,  in  the  facilities  for  working,  and  in  the  methods  of  extracting  the  precious  metals,  render  it  impossible  to  make 
a  general  statement  as  to  the  cost  of  the  process. 

Beduoibility  of  various  ores. — Those  ores  can  be  most  cheaply  worked  which  contain  silver  as  chloride 
without  base  metals  or  carry  gold  unmixed  with  sulphurets.    As  instances  of  particularly  free-milling  silver  ores 

a  This  weight  is  from  data  of  the  Eureka  and  Palisade  railioad. 
b  ThiB  weight  is  from  data  of  the  Richmond  fiiining  Company. 
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those  of  White  Pine,  in  Kevada,  and  Silver  Beef,  in  Utah,  may  be  mentioned.  Next  in  order  come  those  ores 
which,  although  they  contain  chloride  of  silver,  are  mixed  with  lead  (generally  in  the  form  of  carbonate)  and  various 
copper,  arsenic,  and  antimony  minerals.  The  ore  of  the  Gomstock,  although  it  contains  but  little  base  metal,  may 
be  classed  under  this  head,  as  most  of  its  silver  is  in  the  form  of  sulphide  and  a  part  of  the  gold  is  contained  in  the 
iron  pyrites.  It  mills  from  70  to  80  per  cent.  The  last  and  most  difficult  class  of  ores  to  work  comprises  the  many 
complex  sulphides  of  silver  and  other  elements ;  and  although  it  is  almost  invariably  necessary  to  roast  these 
ores,  some  of  them  (such,  as  are  composed  of  quartz,  silver  sulphide,  and  a  little  iron  and  copper  pyrites)  can  be 
roasted  and  worked  at  a  cost  not  much  in  excess  of  that  of  the  baser  free* milling  ores,  and  certainly  to  .better 
advantage,  as  at  least  90  per  cent,  of  the  assay  value  can  thus  be  extracted.  But  these  ores  are  very  rarely  met 
with,  and  by  far  the  larger  class  is  that  in  which  the  ore  either  does  not  contain  enough  sulphur  to  render 
the  chloridation  complete  or  contain  large  quantities  of  the  sulphides  of  zinc,  antimony,  and  arsenic,  and  can 
therefore  be  roasted  only  at  the  expense  of  much  lime,  care,  and  money.  Such  are  those  of  Morey,in  Nevada,  and 
many  in  Arizona.  Frequently  mistakes  in  deciding  upon  the  proper  plant  and  process  to  work  ores  are  made,  as  it 
is  often  a  delicate  matter  to  decide  whether  an  ore  can  be  best  milled  or  smelted,  and,  if  milled,  whether  it  requires 
roasting.  The  mining  country  is  covered  over  with  reduction  works  which  are  failures,  owing  to  the  wrong  method 
having  been  chosen  to  work  the  ores.  Such  disappointments  are  of  rare  occurrence  nowadays,  more  prudence 
and  experience  being  brought  to  bear  on  this  class  of  investment  than  was  formerly  the  case. 

.  Tebms  of  oustom  mills. — ^The  prices  charged  for  reducing  ore*!  are  generally  one-quarter  to  one-half  as 
much  again  as  the  actual  cost,  or  even  more,  except  with  such  milling  companies  as  own  mines,  which  they  lease  to 
miners,  expecting  to  make  their  profit  out  of  the  ^'tribute"  and  not  out  of  the  mill. 

Usually  gold  mills  do  not  guarantee  any  percentage.  In  silver  mills,  where  the  ore  is  worked  raw,  the  guarantee 
is  from  70  to  80  per  cent,  of  the  assay  value.  Sometimes  a  <' clean  up"  is  given;  that  is,  after  the  ore  is  worked, 
the  bullion  product  is  gathered  together  and  turned  over  to  the  ore  owners,  who  pay  the  charges  for  working. 
When  ore  needs  roasting,  the  mill  generally  guarantees  80  per  cent. ;  sometimes,  as  in  Austin,  80  per  cent,  on  such 
ore  only  as  assays  over  a  certain  fixed  value.  Where  a  percentage  is  guaranteed,  the  tailings,  slimes,  etc.,  are 
looked  upon  as  belonging  to  the  mill  company;  but  when  ore  has  been  worked  on  the  ^^ clean  up"  plan  they  are 
generally  regarded  as  belonging  to  the  mining  company^  unless  there  has  been  a  previous  agreement  in  reference 
to  them.    In  purchasing  ores,  the  percentage  of  the  assay  value  offered  is  paid  after  deducting  the  price  of  milling. 

When  custom  ore  is  worked  the  mine  almost  always  pays  for  the  hauling  of  the  ore  to  the  mill.  Ore  is  usually 
transported  by  wagon  or  on  pack  animals,  and  sometimes  by  a  tramway  or  a  railroad. 

Tenob  op  bullion. — ^The  quality  of  bullion  produced  is,  of  course,  very  varied.  In  gold  mills  the  fineness 
usually  runs  from  0.600  to  0.850  in  gold  (the  maximum  reported  was  0.920),  silver  constituting  most  of  the  balance  of 
the  bullion.  In  silver  mills  the  bullion  has  a  much  wider  range  of  fineness,  running  from  0.050  (as  was  the  case  with 
a  little  of  the  bullion  at  the  Meadow  Valley  mill,  in  Pioche)  up  to  0.999.  Among  instances  of  fine  silver  bullion 
may  be  mentioned  that  of  the  Comstock  and  of  White  Pine,  in  I^evada,  and  that  of  Silver  Beef,  in  Utah.  In  these 
places  it  does  not  often  run  below  0.990,  and  often  as  high  as  0.999.  The  quality  of  bullion  depends  generally  upon 
the  character  of  the  ore,  but  sometimes  upon  the  method  of  working.  For  instance,  some  base  ores,  in  which  most 
of  the  silver  is  in  the  form  of  chloride,  can  be  made  to  produce  bullion  0.900  fine  and  upward  by  amalgamating 
cold  or  rather  not  hot,  or  by  using  the  minimum  of  salt  and  little  or  no  bluestone.  With  such  ores  it  is  much  better 
to  keep  the  bullion  at  from  0.600  to  0.700;  for,  although  the  silver  of  the  chloride  is  the  first  metal  amalgamated, 
the  sulphide  silver  minerals  remain,  unamalgamated,  with  the  base-metal  compounds. 

The  only  base  metals  which  are  found  to  any  extent  in  the  amalgam  are  lead  and  copper.  Iron  in  some  quantity 
is  occasionally  found,  but  its  presence  is  owing  to  a  mechanical  mixture  of  particles  worn  from  the  battery  and  pans, 
and  not  to  any  chemical  process.  Sulphurets  containing  zinc,  antimony,  arsenic,  and  some  other  metals  also  enter 
into  the  amalgam  in  the  same  way,  but  by  adding  quicksilver  to  the  amalgam  and  washing  in  a  clean-up  pan  these 
sulphurets  and  the  iron  can  be  removed. 

DiBPOsmov  OF  BT7LLION. — ^Bullion  is  usually  shipped  to  the  New  York  or  San  Francisco  markets  through 
Wells,  Fargo  &  Go.  and  other  express  companies.  The  charges  vary  from  ^  to  2}  per  cent,  the  discount  being 
governed  by  the  market  value  of  silver  and  the  quality  of  the  bullion. 

STAMP-BATTBEIES. 

Wbt  and  dby  OBUSHING-. — For  gold  ore  the  wet-crushing  battery  is  exclusively  used,  and  for  free-milling 
silver  ore  it  is  also  generally  employed.  In  some  cases,  as  at  Eberhardt,  in  White  Pine,  and  the  Lancaster  mill,  at 
Toscarora,  dry-crushing  is  practiced  on  the  ground  that  a  much  higher  percentage  is  saved,  owing  to  the  avoidance 
of  loss  of  finely  divided  hom-siiver  in  the  slimes,  which  is  apt  to  occur  when  the  ore  is  crushed  wet  This  is  highly 
probable  with  chloride  ore,  for,  although  the  slimes  are  very  thin,  the  earthy  material  in  them  seems  to  be  richer 
in  silver  than  the  ore  itself.  There  are  also  some  ores  which,  when  crushed,  produce  so  much  slime  that  it  is 
impossible  to  keep  a  reasonable  percentage  of  pulp  in  the  mill.  For  such  ores  dry-crushing  is  preferable ;  but  for 
other  free-milling  ores  wet-crushing  is  by  far  the  best,  as  more  ore  can  be  crushed,  there  is  less  wear  and  teas  <»» 
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battery  per  ton,  and  the  hands  are  Doteabjeoted  to  tbat  iDCODvenieot  and  anhealthy  dost  which  everyrhere  pervades 
the  atmosphere  of  a  dry-oroBhing  mill,  In  spit«  of  attempts  made  to  get  rid  of  it.  To  a  certain  extent  the 
advantages  of  dry-cniBhing  and  wet-cmshing  for  free-milling  ores  are  combined  in  the  plan  adopted  at  Bodie  and 
elsewhere  of  pamping  back  the  water  irom  the  settling'tanka  into  the  battery.  When  it  is  intended  to  roast  ore, 
It  is  always  crushed  dry. 

Whbee  built. — The  machinery  of  most  of  the  mills  in  operation  on  the  Pacific  coast  has  been  constructed 
in  San  Francisco;  the  plant  of  some  mills,  however,  has  been  bronght  from  the  East,  and  of  the  latter  Chicago  has 
furnished  a  large  proportion.  Becently  the  work  of  the  eastern  fonnderies  which  turn  ont  mining  and  milling 
machinery  has  improved  greatly  in  qaality;  and,  aided  by  the  cheapness  of  labor  and  of  material,  they  have  been 
able  to  compete  with  San  Francisco  and  other  Pacific  coast  establishments,  even  at  a  relative  disadvantage  in 
point  of  freight  charges.  As  a  rule,  the  types  of  machinery  in  vogue  have  originated  and  have  been  developed  in 
works  in  the  neighborhood  of  the  mines,  and  these  estabhshments  have  shown  much  enterprise  in  adopting  new 
improvements.  liatterly,  however,  since  the  manufacture  of  mining  and  milling  machinery  has  grown  to  be  on 
industry  of  importance  in  the  East,  novelties  and  improvements  are  to  he  found  in  the  product  of  the  eastern  works. 
Innumerable  worthless  inventions  have  also  issued  from  all  points  at  which  mining  machinery  is  manufactured. 

Size  of  mills. — Among  the  large  mills  may  be  mentioned  the  following;  In  California,  tbe  Empire  (SO-stamp), 
in  Amador  county,  and  the  Flamas-Eureka  (88-stamp),  in  Plumas  county.  In  Xevada,  the  California  (80-stamp), 
at  Virginia  City.  In  Dakota,  the  Homestiike  old  (SO-stamp)  and  new  (120stamp)  mills, in  Whitewood  district,  and 
the  Father  de  Smet  (SO-stamp),  in  Lost  Placer  district.  In  Colorado,  tbe  Black  Hawk  (125-stamp),  of  Gregory 
district.  In  Arizona,  the  Central  Arizona  (SO-stamp)  mill,  at  Vulture,  Maricopa  county.  There  is,  on  the  other 
hand,  a  steam  battery  of  two  stamps  at  Globe,  Arizona,  and  a  Huntington  double-stamp  batterj'  at  Queen's  River, 
Idaho,  while  a  single-stamp  battery,  the  Kendall,  is  being  introduced  for  prospecting  tests.  The  largest  mills,  as 
gauged  by  the  number  of  stamps  only,  are  as  a  rule  gold  mills,  though  there  are  several  40-  and  60-stamp  silver 
mUls,  beside  the  California  (SO-stamp),  above  mentioned. 

The  most  common  size  for  a  mill  seems  to  be  20  stamps;  it  is  also  a  very  convenient  size,  especially  for  a  roasting 
mill.  The  size,  of  course,  ought  to  be  governed  by  tbe  quantity  of  ore  available;  but  this  is  not  always  the  case,  for 
mills  have  been  built  where  there  was  no  ore,  and  often  where  the  crushing  capacity  was  vastly  in  excess  of  any 
probable  output  of  the  adjacent  mines. 

N^uuBEB  UF  STAMPS  FEB  BATTEsr. — ^Five  is  the  usual  number  of  stamps  per  battery,  though  some  of  the 
older  mills  have  but  four.  The  Qold  Stripe  mill,  in  Plumas  county,  California,  Las  six.  Millmen  are  commontj'  of 
the  opinion  that  an  even  distribution  of  pulp  ui  a  mortar  can  only  be  secured  with  an  otld  number  of  stamps,  and 
of  such  numbers  five  is  on  several  accounts  the  most  convenient. 

Weight  op  stamps. — In  new  mills  the  usual  weight  of  stamps  is  from  700  t«  800  pounds  each,  though  great 
variations  still  occur  in  practice.  As  will  be  seen  from  the  subjoined  tables,  the  range  in  weight  is  from  300  to 
1,01)0  pounds.  The  average  tor  280  mills  reported  on,  having  5,367  stamps,  is  689  pounds.  The  heaviest  batteries, 
as  a  rule,  are  to  be  found  in  S^evada,  and  the  lightest  in  Alabama  aud  Georgia.  Of  the  important  mining  states 
Colorado  appears  as  the  locality  where  light  stamps  are  most  in  vogue. 

Tabix  CV.— stamp  batteries  :  NUMBER  AND  WEIGHT  OF  STAMPS. 
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Tabu  CT.— 8TAHP  BATTERIES:  mTUBBH  ANB  WEIQHT  OF  STAUPft-OmitlBiud. 
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Total  waiEW  of  MuniM.  1,701.104  lb*  — 1.B60HII  toiu. 

Weight  op  shoes  and  Dma. — The  weight  of  the  shoe  bears  a  certain  relation  to  the  weight  of  the  stem, 
tappet,  and  boss.  For  a  stamp  which  weighs  800  poonds  the  shoe  shoald  weigh  about  125  pottiids  and  the  die  say  100 
ponnda.  Some  miUmen  advocate  a  very  thick  die;  bat  the  one  great  objection  to  tUis  plau  is  that  the  loss  of 
croBhing  power  when  the  level  of  the  die  anrface  ia  worn  maoh  below  the  discharge  more  than  compeosates  for  the 
gain  in  time  and  •material  in  changing  dies  less  often,  and  iif  the  thick  dies  are  set  high  at  first  the  breakage  of 
screens  ia  mach  above  the  nsnal  amount. 

Matebiai.  op  shoes  and  dieb. — Cast  iron  is  still  moch  more  frequently  aaed  than  steel  for  shoea  and  dies. 
Thas,  of  253  mills  reported,  only  23  nae  steel  eulnsively  and  11  both  steel  and  iron  for  this  purpose,  or  34  nse  steel 
altogether  or  in  part,  while  in  219  mills  iron  is  The  material  employed.  Among  the  best  equipped  mills,  however, 
the  proportion  of  steel  shoes  and  dies  is  nndoabtedly  higher  than  is  shown  by  these  figures,  for  among  the  34  milla 
using  steel  are  some  of  the  finest  of  the  recently  constructed  works. 

On  the  first  introduction  of  steel  for  this  purpose  great  expectations  were  aroosvd  amoDg  millmeu  as  to  its 
Buperiority,  bat,  UDfortunately,  many  of  the  earlier  castings  sent  out  proved  defective,  and  a  reaction  of  opinion  set 
in.  The  difacolty  with  the  firat  eteel  ahoes  sad  diea  seems  to  have  been  that,  although  they  outlasted  the  iron  shoes 
ia  Uie  ratio  of  2  to  1,  many  of  them  woi-e  cup-shaped  and  chipped;  but  this  may  Lave  been  owing  to  the  fact  that 
tlie  outside  of  steel  shoes  and  dies,  on  casting,  cooled  more  rapidly  than  the  inside,  and  thereby  became  harder. 
The  steel  shoes  and  dies  at  present  manufactured  are,  however,  of  much  better  quality,  and  usually  wear  very 
evenly,  the  improvement  being  due  to  a  better  knowledge  of  the  reqairemects  and  greater  care  in  casting. 

The  qnestioD  of  steel  veram  iron  for  shoes  and  dies  is  purely  one  of  relative  economy,  and  not  of  tiieoretical 
merits  of  one  metal  above  the  other.  Steel  lasts  longer  tlian  iron,  but  costs  proportionate!}'  more ;  on  the  other 
hand,  a  less  frequent  adjustment  of  drop  is  required  with  the  more  slowly  wearing  material.  In  districts  remote 
from  railroad  communication,  and  where  the  freight  charges  are  high,  steel  is  more  economical  than  iron ;  for  the 
first  coat  of  material  becomes  a  matter  of  less  moment  when  the  expense  of  transportation  reaches  fix)m  3  to  5  cents 
per  poand,  as  ia  sometimes  the  cas&  If  it  requires  two  sets  of  iron  shoes  and  dies  to  do  the  work  of  one  set  of 
steel  ones,  evidently  it  will  cost  twice  as  much  in  fireight  charges  for  this  item  to  keep  a  mill  supplied  with  the 


la  many  districts  there  are  fonnderies,  sometimes  connected  with  mining  works,  which  recast  the  worn  shoes 
aad  dies,  tbna  utilizing  the  old  iron,  but  have  not  the  facilities  for  producing  perfect  steel  castings.  This 
consideration,  no  doubt,  has  weight  in  the  choice  of  material.  There  ia  also  no  market  for  the  old  steel,  while 
scrap-iron,  on  the  other  hand,  can  be  readily  disposed  of  in  most  localities.  In  dry-cruHhing  milla,  running  on  very 
bard  rock,  steel  is  generally  preferred. 

The  Table  CVTI  shows  the  prevalent  practice  In  the  several  states  and  territories,  the  reports  from  253  works 
being  grouped  under  three  heads — mills  using  cast  iioa  only,  mills  using  ateel  only,  or  mills  uaing  both  iron  and 
steel  for  shoea  and  dies. 
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■  Crn.— 8TAUP  BATTERIES;  CHABACTEB  OF  SHOES  AND  D1E& 
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The  iron  in  nse  is  searly  always  a  mixture  of  wbite  sod  gray  iron  in  different  proportions,  and  is  » 
ohilled  and  sometimes  not.    Of  39  mills  reportiog  the  use  of  cbilled-iron  shoes  and  dies  specific  description  was 
received  from  25,  as  follows,  without  any  attempt  at  classification  fartlier  than  to  quote  the  wording  of  the  reports : 


Gray 

Mottled 

Nearly  mottled 

White  mottled --, 

White  sntfsoe-cliilled.. 


.]   White 

:|  Wbite  doable  chilled  .. 

Hard{whitet) 

Commoa  cast 


Ho  details  were  received  from  14  other  mills  reporting  tiie  nse  of  chilled  iron  for  this  purpose.    In  143  rep<nts, 
in  whidi  it  was  not  stated  whether  the  castings  were  or  were  not  chilled,  the  following  varieties  are  included: 


Very  soft  gray 

Tory  Mft  (gray  t)  ,. 

Soft  gray 

Gray.. 


Mottled 

Cominoii  oaat 

Mottled  nearly  white 

White  mottled 

Com.non  caat  low  white.. 

Nearly  white 

Hedintii  white 

White 


100  parts  white  mottled,  25  gray,  and  15  wroogbt 


Ooe-tbird  Ifo.  1  (gray)  and  two-thirda  m 

Hard  white 

White  Scotch  pig 

Woodatook  white  charcoal  oold  blaat. . . 
Car-wheel  iron 


Hard  ecrap 

Scrap  and  piga 

Frankliuite  (nixedt).. 


Material  of  tappets,  bto. — Steel  has  been  introduced  as  the  material  for  tappets,  cams,  bosses,  etc.,  as 
well  as  for  shoes  and  dies.    It  has  been  fonnd  to  work  excellently  for  these  parposes. 

Letel  of  the  die  below  dischabqe. — In  gold  mills  where  amalgamation  is  carried  on  In  the  battery  tbe 
level  of  the  die-surface  is  kept  from  2  to  6  inches  below  the  discharge  in  order  to  amalgamate  as  much  gold  as 
possible  in  the  mortar.  By  means  of  a  movable  slide  at  the  bottom  of  the  screen  the  level  of  tbe  discharge  can 
be  kept  tbe  same  as  the  die  wears  out. 

In  silver  mills  which  crush  wet  it  is  intended  to  keep  the  die-surface  about  1  or  2  inches  below  the  level  of  the 
discharge;  bnt  as  tbe  die  wears  down  its  surface  is  gradnally  lowered,  and  this  decreases  the  crushing  power  of 
the  battery.  It  is  the  aim  of  tbe  mill  man  to  set  his  die  as  high  as  possible,  without  endangering  his  screens,  so  as 
to  utilize  most  of  his  die  to  the  best  advantage.  In  dry-crushing  silver  mills  this  is  also  the  case,  except  that  there 
is  a  greater  loss  of  power  in  the  dry  than  in  tbe  wet-omshing  battery  when  the  die-snr&ce  is  maoh  below  the  level 
of  the  discharge. 
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Guides. — Many  varieties  of  guides  have  been  experimented  on,  bat  the  prevailing  practice  is  to  use  plain 
wooden  ones.  The  wood  chosen  is  generally  oak,  though  other  hard  woods  answer  the  purpose;  sometimes 
soft  woojd  is  employed,  becanse  of  the  difflcnlty  of  obtaining  other  kinds.  At  the  California  mill,  Virginia  City, 
both  oak  and  hickory  are  used,  and  heart  of  maple,  when  obtainable,  is  recommended  by  some  millmen.  At  Austin, 
Nevada,  the  cast-iron  guides  have  square  holes,  which  are  filled  with  pine  blocks  with  the  grain  vertical  and 
bored  out  to  the  proper  size  for  the  stem.  These  blocks  can  be  replaced  at  any  time,  and  only  one  stamp  need 
be  hung  up.  At  the  Buffalo  mill,  at  Atlanta,  Idaho,  guides  of  yellow  pine  and  fir,  the  only  woods  in  the  district, 
having  given  much  trouble  by  wearing  out  very  rapidly,  the  superintendent,  to  avoid  the  necessity  of  transporting 
solid  guides  of  hard  wood  from  a  distance,  hit  upon  a  similar  expedient.  Oak  keys,  four  for  each  bearing  and  with 
the  grain  vertical,  were  mortised  into  the  fir  guide-frames,  with  the  bearing  surface  turned  concave  to  fit  the  stem. 
These  keys  are  replaced  by  new  ones  without  disturbing  the  frames  or  removing  a  bolt. 

Some  of  the  cast-iron  guides  in  use  are  lined  with  oabbitt-metal,  and  at  one  mill  in  Utah  a  lining  of  rawhide 
is  adopted.  In  dry-crushing  batteries  babbitt-metal  and  brass  are  cut  by  the  quartz  dust.  In  one  I^evada  mill 
brass  guides  are  used  with  part  of  the  batteries,  while  iron  is  used  in  the  rest }  but  the  result  of  this  trial,  side  by 
side,  of  the  two  styles  is  not  reported.  One  mill  in  Colorado  and  one  in  Georgia  have  upper  guides  of  wood  and 
lower  ones  of  iron.  The  following  table  shows  the  proportionate  number  of  mills  fitted  with  the  different  kinds  of 
guides,  firom  which  it  appears  that  in  244  of  the  257  mills  reported  wooden  guides  are  used  exclusively : 

Table  CVIII.— STAMP  BATTERIES :  CHARACTER  OF  GUIDES. 
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Gams. — ^Double-armed  cams  are  now  used  almost  exclusively,  but  in  a  few  of  the  older  mills  single-armed  cams 
are  still  found.  The  advantage  of  the  double-armed  cam  is  obvious;  the  cam-shaft,  which  is  subject  to  an  enormous 
strain,  can  be  run  at  one-half  the  speed  necessary  to  obtain  the  same  number  of  drops  per  minute  with  single 
cams.  The  attempt  to  carry  this  principle  still  further  by  adopting  three-armed  cams  has  not  been  successful,  as 
the  tappet  has  not  room,  in  falling,  to  clear  the  rising  cam-tips  safely,  while  the  latter  could  not  be  shortened 
without  assuming  a  less  advantageous  curve. 

Maxtmum  drop. — The  maximum  drop  obtainable  is  not  the  same  in  silver  and  gold  mills,  as  the  stamps 
of  gold  mills  should  drop  farther  than  those  of  silver  mills,  in  order  to  produce  the  splash  which  assists  in  battery 
amalgamation.  In  gold  mills  the  uiaximum  drop  obtainable  is  from  12  to  20  inches,  and  in  silver  mills  from  9  inches 
upward. 

Width  op  mortar. — ^The  width  of  the  mortar  at  the  bottom  of  the  screen  varies  firom  10  to  14  inches  and 
depends  upon  the  hardness  of  the  ore.  At  the  California  mill,  where  the  quartz  is  very  Mable,  the  width  of  the 
mortar  is  only  10^  inches,  although  the  stamp  weighs  nearly  1,000  pounds  and  the  shoe  has  a  large  diameter.  Such 
a  mortar  could  hardly  be  used  for  hard  quartz,  as  the  screens  would  be  continually  in  danger.  Of  course  the 
narrower  the  mortar  the  faster  the  battery  will  discharge. 

DOTTBLE  AND  siNGiaB  DisoHABas. — In  gold  mUls  where  battery  amalgamation  is  practiced  the  discharge  is 
always  single^  as  one  screen  will  discharge  the  ore  as  ie^t  as  it  is  amalgamated.  In  wet-crushing  silver  mUls^  ^A^^^s^^^ 
Che  oie  is  haid,  it  is  also  usually  single,  as  the  battery  will  discharge  from«bCQ3i%V^  w^skmolXi^^w^  ^i&^a^^&'^c^^^v^ 
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is  croabed.    At  the  Oalifomia  mill,  althoogh  the  ore  is  Boft,  a  edagle  diBcbarge  is  used;  in  other  plaoea,  as,  for 

ioetance,  Silver  Beef,  Bodie,  and  Tombstooe,  a  double  dlBcfaarge  gives  better  reenlts  than  a  single  one.  -  OomBtook 
men  think  there  is  no  advantage  in  a  doable  discharge,  as,  no  matter  how  soft  the  ore,  Uie  water  will  carry  it  oat 
of  the  battery  as  soon  as  crashed.  This,  however,  is  donbtfnl.  In  Silver  Beef,  where  10  tons  to  the  stamp  are 
crushed  per  diem,  it  is  anqnestionably  advantageous  to  use  a  doable  discharge,  and  it  is  extremely  doabttiil 
whether  power  is  not  always  saved  and  the  percentage  of  siimee  dimiaished  by  this  constraotiOD.  Local  conditions 
mnst  decide  whether  the  saving  effected  is  counterbalanced  by  the  inconvenience  of  a  doable  set  of  slaioes  and  an 
increased  coosnmption  of  screens. 

For  dfy-crashing  mills  a  doable  discharge  is  necessaiy,  for  the  ore  wUt  not  screen  nearly  so  fiwt  as  it  is  crashed. 
The  main  point  in  at^asting  a  dry  battery  to  crash  properly  is  to  make  the  splash  of  the  palp  as  regular  and  as 
high  as  possible,  and  this  is  done  by  dropping  the  stamps  in  the  proper  order,  so  that  the  material  being  crashed 
shall  be  evenly  distributed  in  the  mortar,  and  by  keeping  as  little  of  it  as  possible  nnder  the  stamps  at  one  time. 
Where  there  are  3  inches  or  so  of  ore  under  the  stamps  there  is  no  chance  for  the  splash;  very  little  pulp  passes 
through  the  screens,  and  the  battery  is  soon  choked  and  fills  np. 

SoBBBNS. — There  are  four  kinds  of  screens  in  use  for  quartz- mills:  steel  and  braes  wire,  and  slot  and  needle- 
punched  sheet-iron.  A  tin  screen  is  mentioned  in  the  schedule  of  a  gold  mill  in  California,  but  the  advantages  are  not 
apparent.  For  gold  mills  the  punched-slot  screen  is  the  one  mostly  used,  though  steel  wire  is  sometimee  met  with; 
in  wet-croshing  silver  mills  steel  and  brass  wire  and  needle  or  slot-punched  iron  are  all  used.  The  preference  seems 
to  be  for  the  brass  wire,  though  steel  is  now  replacing  it.  Punched  screens  are  not  so,much  used  as  formerly.  At 
the  California  mill  they  use  a  horizontal-alot  punched  screen,  which  is  s^d  to  correspond  to  a  So.  50  wire.  Tttis 
may  be  the  case  when  the  screen  is  new,  bat  after  it  is  slightly  worn,  as  the  tank  sand  shows,  it  certainly  lets 
through  much  coarser  pulp.  These  screens  are  said  to  work  exceedingly  well,  and  are  the  invention  cJ  the 
superintendent  of  that  milL    In  dry-crushing  mills  the  brass  and  steel  wire  screens  are  used. 

In  gold  mills,  ttom  No,  6  to  9  slot  is  the  common  size;  in  silver  mills,  wet-  and  dry-cmsbing,  from  UTo.  40  to  60 
wire  screens,  thongh  the  usual  nnmber  is  40.  At  Bodie  (wet-crushing)  they  use  as  low  as  Xo.  20,  and  at  the 
Manhattan  and  Eberhardt  &  Aurora  (dry -crashing)  they  use  No.  60.  No  account  of  any  oonoave  screens  la  indaded 
in  the  census  schedules. 

The  numbers  by  which  punched  soreens  are  Imown  correspond  to  those  of  ordinary  sewing-needles,  irom  whioh 
the  pnnohes  are  made.  The  width  of  the  slots  in  slotted  screens  is  equal  to  the  diameter  of  the  boles  in  a  panohed 
screen  of  the  same  nnmber.    The  number  of  a  wire  screen  is  the  number  of  meshes  to  the  linear  inch. 

SsLF-KBBDEBS. — The  automatic  OTO  Ibeders  employed  are  the  Hendy,  Tullooh,  Stanford,  Victor,  and  some  others, 
and  they  seem  to  be  used  irrespective  of  whether  the  battery  is  a  wet  or  a  dry  crusher.  The  accompanying  table 
shows  the  nnmber  and  the  obaraoCer  of  the  self-feeders  included  in  tlie  plant  of  the  mills  reported  and  the  extent  to 
whioh  these  appliances  have  been  introdnced. 


Tabu  CO.— FBOFOBTIONAL  NDHBEB  OF  UILL8  IN  WHICH  AUTOMATIC  FEEDEBS  J 
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An  automatic  qtiioksilver-feeder,  for  gold  mills,  acting  on  the  principle  of  the  ore-feeders,  is  a  new  feature.  It 
is  so  connected  with  the  cam  shaft  that  each  revelation  of  a  large  ratchet  wheel,  which  can  be  regolated  to  revolve 
once  in  one,  two,  three,  or  foar  minutes,  as  desired,  dips  a  small  cup  into  a  reservoir  of  quicksilver,  and  by  a  trip 
of  its  cam  empties  the  contents  into  a  pipe  leading  to  the  mortar.  The  feed  is  therefore  regular  and  practically 
continuous. 

Plates. — Gold  mills  are  usually  provided  with  a  copper  plate,  or  with  a  silver-plated  copper  plate  which  has  been 
amalgamated  with  quicksilver,  for  the  purpose  of  catching  the  gold  or  the  amalgam  as  it  comes  from  the  battery. 
This  plate  is  called  an  apron,  and  is  as  wide  as  the  discharge  of  the  battery,  being  sometimes  rectangular  and 
sometimes  tapering  toward  the  sluice.  Millmen  seem  to  differ  in  regard  to  the  respective  virtues  of  copper  j>late 
and  silver-plated  copper  plates.  Some  think  that  the  silver  plate,  after  amalgamation,  is  too  ^^hard"  to  catch 
the  amalgam ;  others  (and  these  are  the  migorit{y)  prefer  it,  and  its  use  is  becoming  more  general.  A  silvered  plate 
is  much  more  readily  amalgamated  and  kept  clean. 

Battbby  poweb. — As  a  rule,  the  whole  mill  is  run  by  one  engine  or  wheel.  The  Galifomia  null  is  an 
exception,  for  the  battery  of  80  stamps  is  situated  a  quarter  of  a  mile  from  the  pan  mill,  to  which  the  pulp  flows 
through  a  long  sluice.    The  settling  tanks  are  in  the  pan  mill. 

BooK-BBEAKEBS. — ^Blake^s  (or  some  modification  of  it,  for  the  patent  has  lapsed)  is  the  rock-breaker  in  use  in 
most  mills.  Some  have  none  at  all,  the  rock  either  being  fine  enough  for  the  battery  as  it  comes  from  the  mine 
or  being  broken  by  hand  when  necessary.  In  a  few  mills  Chinese  are  employed  to  break  rock  for  the  batteries. 
The  following  table  shows  the  number  of  mills  reported  as  having  rock-breakers,  and  the  number  of  the  latter  in 
use.  It  will  be  observed  that  the  proportion  Is  very  slightly  over  one  per  mill,  except  in  the  case  of  the  Dakota 
mills: 


Tabub  ex.— NUMBEB  of  MILLS  BEPOBTED  AS  HAVING  BOCK-BBEAKEBS,  AND  NUMBEB  OF  BOOE-BBEAEEBS  IN  USE. 
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DBYiNa  THE  OBB.^-In  dry-croshing  mills  the  ore  is  generally  dried  on  cast-iron  plates  set  over  the  fines  of 
the  roaster,  where  there  is  one ;  where  no  roaster  is  used,  the  plates  are  heated  by  a  special  fire.  The  Pacific  rotary 
drier  is  in  nse  in  some  mills,  and  consists  of  a  revolving  cylinder,  through  which  the  ore  passes  continuously  at  the 
same  time  that  the  heated  air  firom  a  special  fireplace  passes  through  the  cylinder  in  the  opposite  direction.  The 
<^linder  is  set  at  a  slight  angle  &om  the  horizontal,  and  acts  somewhat  on  the  principle  of  the  Howell  furnace. 
This  rotary  drier  seems  to  work  very  well,  and  certainly  produces  a  great  saving  of  labor,  for  in  drying  the  ore 
by  the  ordinary  method  on  plates  it  is  necessary  to  turn  it  over  frequently  by  hand.  This  mechanical  process  of 
drying,  however,  fails  to  utilize  the  waste  heat  &om  the  roasting  ftimace,  in  case  one  is  employed,  which  fact 
renders  the  rotary  drier  less  profitable  than  it  otherwise  would  be. 

MoBTAB  CASTINGS. — ^Mortars  are  now  almost  invariably  made  in  one  solid  casting.  The  practice  of  casting 
theip  in  several  pieces,  to  be  bolted  together,  is  justified  only  when  great  difficulties  in  transportation  are  to  be 
overcome.  If  the  only  possible  means  of  conveying  machinery  to  a  district  difficult  of  access  is  by  pack-train, 
the  separate  portions  must  not  be  heavier  than  from  300  to  350  pounds  each.  Foundery  men,  in  supplying  plant 
for  remote  districts,  as,  for  example,  Mexico  and  Central  America,  have  shown  great  ingenuity  in  ftirmshing 
sectional  castings.  This  plan  is  available  in  the  case  of  many  items  of  mining  and  milling  machinery,  but  for 
mortars  single  castings  are  so  much  stronger  that  piecing  should,  if  possible,  be  avoided.  The  strain  upon  a 
mortar,  in  case  the  mortar-bed  settles  in  the  least  degree  irregularly,  requires  corresponding  rigidity  in  the  casting; 
and  the  pieced  mortars  cannot  be  relied  upon  with  confidence,  notwithstanding  the  care  taken  to  make  theism  ^&&^ 
efficient  as  the  drcumstanoes  admit  Of  some  250  mills  firom  which  data  on  tUa  ^\&1^«e^  ^S^^s^E&ft^  t^s^^^sc^^ 
mortar* 
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Dbop. — ^The  length  of  the  ^^drop"  for  dry-crushiug  batteries  is  nsaally  from  6  to  8  inches,  and  in  wet-crashing 
1  from  6^  to  9  inches.    The  drop  for  gold-mill  batteries  is  greater  than  for  silver,  as  it  seems  that  more  splash  is 

required  where  amalgamation  is  carried  on  in  the  mortar  than  where  it  is  only  necessary  to  pulverize  the  rock. 
The  greatest  drop  noted  for  silver  mills  is  that  of  the  Martin  White  battery,  at  Ward,  Nevada,  where  a  750-pound 
stamp  drops  9  inches  ninety  times  a  minute. 

Adjustment  op  dbop,  speed,  and  weight  of  stamps.— Engineers  have  not  been  able  to  deduce  any' 
general  law  governing  the  length  of  drop  and  the  number  of  drops  per  minute  for  a  given  weight  of  stamps  and  ore 
of  a  certain  texture.  The  fact  that  in  many  batteries  the  weight  of  stamp,  drop,  and  speed  are  not  the  best  for  the 
kind  of  ore  that  is  to  be  crushed  is  admitted.  It  is,  however,  much  easier  to  condemn  the  arrangement  of  a  i)articular 
battery  working  on  a  given  ore  than  it  is  to  say  exactly  what  drop  and  what  number  of  drops  would  do  the  most 
work  with  the  least  proportionate  wear  and  tear.  It  is  a  self-evident  proposition  that  the  heavier  the  battery,  the 
greater  its  drop  and  the  number  of  drops,  the  more  ore  will  be  crushed.  Of  course  these  have  their  limits  in  practice. 
If  a  750-pound  stamp,  dropping  6  inches  one  hundred  times  per  minute,  crushes  a  given  kind  of  ore  at  a  certain  rate, 
for  a  harder  ore  a  heavier  stamp  would  be  required,  or  a  greater  drop,  or  more  drops  per  minute,  and  perhaps  all  three, 
in  order  tb  crush  the  same  amount  of  ore  in  a  given  time.  Taking  the  wear  and  tear  into  account,  it  would  seem 
that  if  the  stamps  be  made  heavier  the  drop,  as  well  as  the  number  of  drops,  should  be  decreased,  in  order  to  keep 
the  wear  and  tear  of  a  battery  down  to  a  minimum.    The  converse  of  this  would  be  true  of  a  lighter  one. 

In  practice,  however,  these  factors  are  governed  by  other  considerations.  Suppose  a  company  has  15  tons  of 
ore  to  be  crushed  in  24  hours  and  it  is  intended  to  put  up  a  battery  of  15  stamps,  weighing  700  pounds  each,  to 
crush  this  ore ;  it  would  be  much  more  advantageous  to  build  a  10-stamp  battery  of  say  1,000-pound  stamps  (granting 
that  this  battery  would  crush  the  given  quantity  of  ore,  which  it  would  probably  do),  for  the  lOstamp  battery  would 
cost  about  one-quarter  less,  and  the  amount  saved  in  cost  of  plant  would  more  than  compensatefor  the  proportionate 
difference  in  wear  and  tear  between  the  two,  even  taking  it  for  granted  that,  in  point  of  fact,  the  wear  and  tear  of 
the  lighter  battery  would  be  less  per  ton  of  ore  crushed. 

It  is  considered  a  good  rule  to  put  up  a  heavy  battery,  no  matter  what  may  be  the  character  of  the  ore  to  be 
crushed ;  to  give  that  battery  as  great  a  speed  as  possible,  say  100  drops  per  minute,  and  to  give  the  stamps  as  long 
a  drop  as  their  weight  and  speed  will  permit.  Of  course  there  are  some  limits  to  be  placed  on  weight,  speed,  etc. 
Stamps  ought  not  to  exceed  1,000  pounds  in  weight;  the  speed  ought  not  to  be  over  110  and  length  of  drop  not 
over  8  inches  for  wet-crushing  silver  mills.  For  dry -crushing  mills  these  figures,  with  the  exception  of  speed,  should 
be  somewhat  less.  The  greatest  speed  of  any  battery  reported  is  108,  in  the  Eberhardt  &  Aurora  mill,  in  White 
Pine,  I^evada,  the  stamps  weighing  750  pounds,  and  the  battery  being  a  dry-crusher  with  8-inch  drop.  Gk>ld-mill 
batteries  are  run  at  a  less  speed  and  with  a  greater  drop,  other  considerations  than  mere  crushing-power,  such 
as  amalgamation,  altering  the  usual  rules  for  wet  batteries.  Xhe  Rising  Sun  mill,  in  Placer  county,  California,  for 
instance,  has,  with  800-pound  stamps,  a  speed  of  65  and  a  drop  of  11  inches — the  longest  noted. 

Stbam  stamps. — A  single  steam  2-stamp  battery  is  reported  in  Arizona.  Not  much  progress  has  been  made 
in  the  introduction  in  the  far  West  of  steam  or  of  air-cushions  to  increase  the  force  of  the  blow  given  by  the  stamp 
in  falling.  For  the  copper  ores  of  the  Lake  Superior  region  the  steam  stamp  has  been  found  to  be  very  effective,  and 
it  would  seem  that  it  should  be  equally  so  in  the  case  of  very  tough  gold  and  silver  ores,  though  no  sufftcient  tests 
have  yet  been  made  to  afford  a  basis  for  comparison  with  the  ordinary  gravity  stamps.  The  whole  question  is,  of 
course,  one  of  relative  economy ;  if  the  first  cost,  wear,  and  repairs  of  the  steam  stamp  overbalance  its  superior 
crushing  capacity,  it  would  not  be  practicable  to  adopt  it. 

The  obdeb  in  which  the  stamps  fall.. — ^The  order  in  which  the  stamps  fall  has  a  great  influence  upon 
the  crushing  power  of  the  battery.  Four  orders  are  in  general  use,  namely  r  1-4-2-5-^,  1-5-2-4-3, 1-3-5-2-4, 
and  1-3-5-4-2.  Many  other  orders  are  used,  but  they  are  usually  adopted  through  ignorance  of  the  proper  order. 
Millmen  do  not  agree  as  to  which  one  of  the  above-named  four  orders  is  the  correct  one;  it  is  a  safe  rule  to  lay 
down,  however,  that  no  one  of  the  five  stamps  after  falling  should  be  followed  by  either  of  its  neighbors.  This  is 
the  case  with  the  second  and  fourth  orders  mentioned,  and  although  they  do  not  give  the  pulp  a  bad  motion,  the 
first  and  third  orders  are  preferable,  and  of  these  two  the  first  seems  to  be  the  best.  This  opinion  is  borne  out  by 
the  usage  in  most  places,  many  more  batteries  dropping  in  the  order  1-4-2-^5-^,  although  1-5-2-4-3  is  the  order  in 
the  California  mill  batteries  and  many  others. 

There  is  generally  one  cam  shaft  for  every  ten  stamps,  the  second  row  of  stamps  having  their  cams  so  set  that 
no  two  stamps  fall  at  the  same  instant. 

In  dry-crushing  batteries  it  is  often  customary  to  give  the  outside  stamps  i  inch  more  drop  than  the  others  in 
order  to  prevent  the  pulp  from  drifting  too  much  to  the  coiners. 

Rotation  of  stamps. — The  rotation  of  the  stamp  in  rising  is  governed  by  the  amount  of  grease  upon  the 
cam  and  the  tappet.  Where  the  cam  and  the  tappet  are  dry,  the  stamp  makes  nearly  a  complete  revolution,  and 
where  there  is  much  grease  it  scarcely  revolves  at  all.  From  one-twelfth  to  one-eighth  of  a  revolution  is  about 
what  the  stamp  ought  to  revolve  in  rising,  as  this  will  be  sufficient  to  cause  the  shoes  and  dies  to  wear  evenly  and 
at  the  same  time  permit  of  the  cam  and  the  tappet  being  well  lubricated.    The  rotation  in  falling  is  usually  very 


AMALGAMATING  MILLS.  257 


MncERALOGiGAi.  GHABAGTER  OF  THE  QBE. — ^The  Diiueralogical  character  of  tbe  ore  has  considenible  ii 
on  the  qaantity  crashed.    As  a  rale,  qaarts  ores  are  more  readily  pulverized  than  limestoae,  which,  thoa^ 
IB  less  brittle,  and  oxidized  or  chloride  ores  easier  than  sulphiirets.    The  least  difficult  ore  to  crash  is  the  Bihrtr 
Beef  sandstone,  and  the  hardest  the  flinty  quartz  of  some  of  the  Arizona  mines. 

Average  number  of  tons  crushed. — In  wet-crushing  the  number  of  tons  pulverized  varies  from  ltoi*in 
twenty-four  hours,  according  to  the  character  of  the  ore,  and  in  dry-crushing  from  thrcse-quarters  of  a  ton  to  2 
tons  to  the  stamp.  At  Silver  Reef,  however,  no  less  than  10  tons  of  sandstone  per  stamp  an^  passed  through  a  wtst 
batter^'.  This  rock  requires  to  be  disintegrated  rather  than  crushed,  the  individual  particles  of  quartz  com]xising 
it  beincr  small  enough  to  pass  through  the  screens  without  further  division. 

Amalgam  gaught  in  the  battery. — The  data  in  the  schedules  in  regard  to  the  amount  of  amalgam 
caught  in  the  batteries  of  gold  mills  are  rathei*  vague.  From  one-third  to  two-thirds  of  the  total  amount  o(f 
amalgam  saved  is  caught  in  the  battery,  and  the  usual  amount  is  over  one-half.  There  is  ordinarily  little  silver 
saved,  except  that  which  is  alloyed  with  the  gold.  Battery  amalgamation  in  silver  mills,  which  was  formerly 
common,  is  now  seldom  practiced. 

Gold  and  silver  in  battery  amalgam. — The  gold  and  silver  in  the  battery  amalgam  of  gold  mills 
form  from  one-third  to  one-half  of  the  weight  of  the  amalgam;  the  more  silver  the  gold  contains  and  the  liner  it 
is  the  more  quicksilver  does  it  require  for  amalgamation.  The  gold  bullion  from  this  mixture  is  worth  from  812  to 
$18  per  ounce,  showing  that  the  proportion  of  silver  in  the  alloy  is  very  small.  Scarcely  any  other  met^ils  are 
found  in  this  bullion  with  the  exception  of  a  little  lead  or  copper.  The  fact  must  not  be  lost  sight  of  that  in  the 
amalgamation  of  gold  that  metal  is  not  so  i>erfectly  alloyed  with  the  quicksilver  as  is  the  case  with  silver,  hut  is 
merely  coated  on  the  outside  with  a  thin  film  of  quicksilver,  which  causes  the  separate  particles  of  gold  to  adhere 
together,  thereby  forming  a  pasty  mass  which  has  the  appearance  of  a  true  amalgam.  This  is  easily  perceptible 
where  the  gold  is  coarse,  as  the  i>articles  can  be  distinctly  felt  by  pressing  the  amalgatn  between  the  fingers.  In 
the  amalgamation  of  gold  it  is  necessary  to  keep  the  amalgam  at  a  certain  consistency.  If  there  is  too  much 
quicksilver,  it  will  flow  too. easily  and  not  be  caught  on  the  amalgamated  c()i)per  or  silver  plates;  and  if  there  is 
not  enough,  the  gold  is  imperfectly  amalgamated  and  is  carried  off  in  the  tailings. 

Wear  and  consumption. — Cams  last  from  one  year  to  three  years,  the  length  of  time  depending  on  many  things, 
but  principally  ui)on  the  care  with  which  the  battery  is  handled.  At  the  California  mill,  where  especial  ])ains  is 
taken  to  keep  account  of  the  wear  and  tear,  experience  shows  that  the  usual  life  of  a  cam  is  sixteen  months.  Cams 
usually  break  at  the  hub,  but  sometimes  the  extreme  tips  break  off.  It  is  said  that  in  certain  European  works 
where  the  stamp-battery  has  been  introduced  it  has  been  abandoned  on  account  of  the  rapid  wear  of  cams. 
Inappropriate  handling  only  can  explain  such  a  result. 

Other  things  being  equal,  the  length  of  time  which  shoos  and  dies  last  depends  upon  their  dimensions.  A 
frequent  replacement  of  those  portions  of  the  battery  causes  a  serious  interruption  of  work  and  a  rapid  accumulation 
of  old  iron,  while  the  battery  is  less  efficient  with  old  shoes  and  dies  than  when  provided  with  such  as  are  new  or 
but  little  worn.  The  usual  practice  is  to  employ  shoes  and  dies  which  will  last  one  or  two  months  in  wet-crushing 
and  from  two  to  four  months  in  dry -crushing. 

Shoes  wear  much  faster  than  dies,  because  the  latter  are  always  covered  with  a  layer  of  rock  or  pnlp,  the 
impact  l>eing  between  the  shoe  face  and  the  ore.  The  exact  relation  ])robab1y  depends  upon  the  feeding,  a  thick 
layer  of  ore  protecting  the  die  more  effectually  than  a  thin  one.  From  a  half  to  two  thirds  as  much  iron  is  worn 
from  the  dies  as  from  the  shoes  in  a  given  time.  In  many  mills  the  dimensions  of  the  shoes  and  dies  are  so  selected 
that  they  will  wear  out  in  the  same  time,  and  this  plan  certainly  seems  commendable,  since  oidy  a  simple  stoppage  is 
required  to  reset  the  battery  instead  of  two.  Shoes  and  dies  are  commonly  used  till  their  weight  is  diminished  to 
from  25  to  50  pounds.  Occasionally,  however,  they  break  in  the  battery,  and  must  then,  of  course,  be  removed, 
however  little  they  may  be  worn. 

The  consumption  of  iron  in  the  battery  per  ton  of  ore  crushed  depends  upon  a  number  of  points,  some  of  which 
are  as  follows:  The  material  employed  for  the  castings  chips  if  too  hard  and  wears  rapidly  if  too  soft.  Steel 
generally  lasts  about  three  times  as  long  as  iron.  The  character  of  the  ore  is  perhaps  less  strikingly  influential  on 
the  consumption  of  iron  than  might  have  been  supposed.  The  Comstock  ores,  for  exami)le,  are  usually  in  a  fine 
state  of  division  as  they  leave  the  mine;  yet  the  shoes  and  dies  of  the  California  mill  do  not  wear  unusually  long. 
The  fact  is,  that  comparatively  little  of  the  Comstock  ore  will  pass  the  screens  without  further  division,  and  the 
large  particles  are  as  hard  to  crush  as  any  quartz.  The  Silver  Beef  ores,  as  has  already  been  pointed  out,  are 
exceptional.  Tbe  level  of  the  die  surface  has  much  to  do  with  the  consumption  of  iron.  In  the  gold  mills  of 
California  and  Colorado,  where  battery  amalgamation  is  practiced,  the  freedom  of  discharge  is  intentionally 
diminished  by  setting  the  die  surface  several  inches  below  the  lower  edge  of  the  screen.  The  wear  of  iron  is 
consequently  greater  in  these  mills  than  in  wet-crushing  silver-stamp  batteries.  The  size  of  the  openings  in  the 
screens,  and  no  doubt  also  their  number,  has  an  influence  on  the  wear  of  the  iron  corresponding  to  the  work  done 
in  reducing  the  pulp  to  the  necessary  fineness.  Dry-crushing  batteries  certainly  consume  less  iron  than  wet-crushing 
batteries  per  ton  of  ore  crushed,  probably  because  in  wet  batteries  the  particles  of  dust  are  removed  from  the  face 
of  the  iron  bb  fiurt  bb  formed,  allowing  the  die  to  descend  immediately  upon  the  larger  fragmeutA*  T^^  \&saAf!5:^'s&% 
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conditioDB  are  so  nnmeroos  that  accurate  data  as  to  the  consamption  of  iron  in  the  batteries  cannot  be  given.  The 
wear  i)er  ton  of  ore  crashed  in  dry  batteries,  however,  sometimes  falls  a  little  below  one  i>onnd  fier  ton,  and  may 
avera<^e  a  poand  and  a  quarter,  while  in  wet-cmshing  over  two  x>oands  is  not  uncommon,  and  a  ponnd  and  thre^ 
quarters  is  not  far  from  the  mean. 

Screens  last  from  five  to  thirty  days  in  wet-crushing  and  from  seven  to  forty  days  in  dry.  The  average  for  both 
wet-  and  dry  crushing  mills  is  about  fifteen  days  where  punched  screens  are  used  in  wet  mills  and  brass  wire  in  dry^ 
for  in  wet  crushing  the  punched  screen  will  last  one-third  longer  than  the  brass-wire  screen. 

Quicksilver  used  in  battery.— In  battery  amalgamation  the  amount  of  quicksilver  added  depends  on  the 
quantity  of  gold  in  the  ore.  It  is  necessary  to  add  quicksilver  enough  to  amalgamate  the  gold  and  still  keep  it  in 
that  pasty  condition  whitjh  causes  it  to  adhere  to  the  copper  or  silver  plates.  From  one  to  two  ounces  of  quicksilver 
per  ounce  of  gold  in  the  ore  is  about  the  usual  quantity  used. 

Water  used  in  the  BATTERY.-r-lt  is  generally  difiicult  to  ascertain  the  quantity  of  water  used  in  batteries, 
but  some  trustworthy  data  show  a  con*«umption  of  from  500  to  700  gallons  per  ton  crushed.  According  to  the 
circular  of  Prescott,  Scott  &  Co.,  of  San  Francisco,  each  stamj)  requires  10  pounds  per  minute,  which,  at  the  rate 
of  3  tons  crushed  per  stamp  in  twenty-four  hours,  would  make  576  gallons  per  ton.  Many  mills,  however,  use  much 
more  water.    Where  water  is  scarce,  it  is  usual  to  pump  it  back  from  the  slime  tanks  or  ponds  to  the  battery. 

Shape  of  old  shoks  and  dies. — Shoes  generally  wear  slightly  concave  in  the  center,  the  outer  rim  being 
rounded  or  chipped  ofi'.  Die^  usually  wear  a  little  convex  in  the  center,  gradually  becoming  somewhat  concave 
toward  the  outer  edge.    These  depressions  commonly  vary  from  half  an  inch  to  1  inch. 

Method  of  handling  dry-crushed  ore. — In  almost  all  dry-crushing  mills  where  the  ore  is  roasted  the 
ore  is  removed  from  the  screens  by  means  of  a  screw-conveyor.  Where  no  roasting  is  done  the  ^^pulp"  (a)  is  removed 
in  cars,  which  are  placed  to  catch  it  as  it  falls  from  the  battery,  and  is  thus  carted  to  the  pans. 

Grade  of  sluices. — The  grade  of  sluices  from  the  battery  to  the  settling  tanks  is  usually  from  three-quarters 
of  an  inch  to  2  inches  per  foot;  1  inch  to  the  foot  is  sufficient,  except  with  very  heavy  ores,  and  more  than  2  inches 
is  probably  never  necessary.  Where  higher  grades  are  employed,  as  they  often  are  for  short  sluices,  it  is  not 
because  they  are  necessary,  but  because  the  disposition  of  the  apparatus  makes  it  convenient.  The  California 
mill  at  Virginia  has  a  sluice  1,200  feet  long  with  an  average  grade  of  five-eighths  of  an  inch.  It  is  probable  that  a 
somewhat  steeper  grade  would  have  been  adopted  had  circumstances  permitted,  but  the  fact  that  so  low  a  grade 
answers  the  puriioses  of  a  highly-successful  mill  shows  that  high  grades  are  indispensable  only  with  very  heavy 
ores.  These  data  apply  for  the  normal  quantity  of  water  fed  to  the  batteries.  It  is  worth  while  to  remember, 
however,  that  the  carrying  power  of  water  varies  with  the  sixth  power  of  the  velocity,  and  the  velocity  varies  as  the 
square  root  of  the  fall.  The  transiwrting  jiower  of  a  current,  therefore,  varies  as  the  third  power  of  the  fall.  The 
slower  the  current  in  the  settling  tanks,  too,  other  things  being  equal,  the  more  complete  the  separation  of  the  pulp 
firom  the  water  or  the  smaller  the  quantity  of  slimes  leaving  the  mill.  These  facts  show  that  a  small  consumption 
of  water  is  desirable,  and  indicate,  as  the  mo^^  economical  practice,  batteries  with  great  discharging  capacity  fed 
with  as  little  water  as  is  compatible  with  efficient  discharge,  sluices  of  ample  grade,  and  comparatively  few  settling 
tanks. 

Settling  tanks. — Settling  tanks  vary  in  size,  but  the  greater  part  of  them  are  6  feet  long  by  6  feet  wide  by 
38  inches  deep.  The  pulp  genenUly  lills  them  to  a  depth  of  about  24  inches,  which  represents  about  3  tons  of  dry- 
ore.  A  few  tanks  are  made  much  larger,  the  maximum  reported  being  12  by  15  feet  with  a  depth  of  3  feet,  and  the 
minimum  4  by  4  feet  with  a  depth  of  32  inches. 

Proportion  of  slimes. — From  1  to  15  i>er  cent,  of  the  ore  passes  out  of  the  mill  in  the  form  of  slimes.  Orea 
carrying  clay  proiiuce  far  more  slimes  than  those  from  which  it  is  absent,  and  of  course  fine  cmshing  and  insufficient 
tank  capacity  increase  the  amount  of  ore  which  fails  to  settle  in  the  tanks.  Slimes  from  dor6  ore  are  usually 
poorer  in  silver  and  richer  in  gold  than  the  ore  itself.  The  treatment  of  the  slimes,  if  they  are  saved  in  settling 
ponds,  forms  the  subject  of  si)ecial  manipulation  ^  but  there  are  many  mills  at  which  no  attempt  is  made  to  collect 
and  work  the  slimes. 

PAN  AMALGAMATION. 

Plant. — The  number  of  pans  required  in  a  mill  in  proportion  to  the  number  of  stamps  is  governed  by  the 
character  of  the  battery  (whether  it  is  wet  or  dry),  the  quantity  of  ore  crushed  by  the  battery  in  a  given  time,  the 
time  requiivd  to  amalgamate  the  ore,  and  the  size  of  the  pans  to  be  used.  In  wet-crushing  mills  the  proportion 
varies  from  two  pans  to  every  five  stamps  to  two  pans  for  every  stamp.  This  latter  is  the  case  at  the  Leeds  mill,  at 
Silver  Keef,  hi  Utah.  Generally  from  two  to  three  pans,  holding  from  3,000  to  4,000  pounds,  are  required  for  every 
five  stamps.  In  dry-crushing  two  pans  to  five  stamps  are  always  sufficient  unless  the  pans  are  small  or  the  ore  is 
very  easily  crushed,  and  sometimes  one  large  pan  can  be  made  to  do  the  amalgamating  for  five  stamps.  In  mills 
recently  built  one  settler  is  allowed  for  ever^'  two  pans.  In  the  Star  mill,  at  Cherry  Greek,  and  at  the  MaDhattan, 
in  Austin,  there  is  a  settler  for  each  pan.    This  is  probably  unnecessary,  as  roasted  pulp  is  very  easily  settled. 


0  The  word  "pulp  "  is  uaed  by  millmen  to  deaigData  pulverized  ore,  whether  wet  or  dry,  roasted  or  mw. 
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Agitators  are  in  use  on  the  Oomstock,  at  Bodle,  and  is  some  other  placers,  but  they  iire  not  generally  employed. 
The  object  iu  using  them  is  not  only  to  catch  the  amalgam  which  may  sometimes  escape  the  settler,  hot  to  save  the 
coarse  sand  or  concentrations  which  have  been  bot  imperfectly  worked  in  the  pans.  The  agitator  is  also  a  convenient 
receptacle  for  sweepings  and  metalliferoQS  refiise.  Where  agitators  are  ased  the  proportion  is  one  agitator  lo  every 
five  or  sis  settlers. 

A  ulean-np  pau  is  always  needed  in  a  mill,  for  in  it  the  amalgam  from  scraping  the  pans,  mailers,  and  old 
castings  can  be  separated  from  the  pulp  and  sand  with  which  it  is  nnxed.  It  is  also  very  convenient  for  cleaning 
qaicksilver. 

Bat  few  mills  have  paua  used  especially  for  woikiug  tailings. 

Hydranlic  Btrainers  are  not  often  fonnd  away  from  the  Comstock.  They  are  a  great  saving  in  handling  large 
quantities  of  amalgam. 

Usaally  one  retort  and  one  melting  fomace  are  snfflcient  for  a  lO-stanip  mill. 

For  raising  the  qoicksilrer  from  the  settler  to  tbe  pan  floor  pumps,  cup  elevators,  and  hydranlic  elevators  are 
in  use  in  the  larger  and  better  mills.  In  small  and  old-fashioned  mills  the  quicksilver  is  returned  to  the  higher 
level  in  buckets  by  band;  but  the  hydraulic  elevator  is  snperseding  all  others,  because  from  the  simplicity  of  its 
conetmotion  it  is  not  liable  to  get  oat  of  order.  It  coueista  of  a  strong  reservoir,  into  which,  the  quicksilver  having 
been  admitted,  a  column  of  water  is  tamed  on,  forcing  the  quicksilver  tbrongh  a  pipe  to  the  floor  above.  If  water 
pressure  is  not  to  be  had,  steam  fh>m  the  boiler,  osually  supplied  at  about  90  pounds  pressure,  will  answer  the 
same  purpose. 

The  following  tables  show  the  more  important  apparatus  of  128  amalgamating  mills  in  which  the  pan  process 
is  in  use.    The  greater  number  are  silver  mills,  bat  some  gold  mills  which  have  pans,  settlers,  etc.,  are  included: 

Tabu  CXI.— AMALQAMATINO  PLANT  OF  LBADINO  MILLS. 


County  ud  dlstnot. 

i 

1 

i 

1 

•s 

•s 

i 

1 

^1 

i 

r 

fa 

■si 

1? 

!, 

s 

s 

i 

J 

s 

n 

s 

S-^ 

i 

9 

fl 

i 

i 

i 

i 

H 

>s 

xuicorA. 

WHiW. 

CadwVaQaj 

SS,-:::::;:::::: 

i 

i 

! 

:::;;::; 

1 

1 

1 

,? 

. 

! 

i 

rnuL. 

I 

1 

J 

i 

tATATAI. 

i 

! 

1 

J 

4 

> 

1 

1 

OALIVOBIflA. 


M..™.. 

« 
* 
1 

i 

1 

M 

« 

M 

4» 

1 

4 

' 

1 
U 

Koao. 

' 

" 

T 

.;»™.^.a 

««x 

snr-'Bj. 

-^- 

* 



^ 

260 


PEECIOUS  METALS. 

Tabu  Cxi— AMALQAUATING  PLANT  OV  LEADINO  MILLS— ContiQaed. 
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Pans  fob  wobeino  obe. — The  paos  used  in  amalgamation  bave  a  capacity  of  from  1,500  to  4,000  pounds 
and  are  of  various  conatruction.  One  only  of  them  will  be  described, (a)  the  "  combinatioa ",  which,  with  its 
various  modiflcations,  is  the  one  most  employed  in  eilrer  mills.  When  this  pan  is  used  for  workiug  free  ore  the 
'sides  and  bottom  (the  latter  perfectly  flat}  are  cast  iD  one  piece.  The  sides  flare  slightly  upward,  the  top  being 
an  iuch  or  two  larger  in  diameter  thun  the  bottom.  A  i-nstiron  cover  is  made  to  fit  the  top  closely,  and  iu  this 
there  is  a  hole,  with  a  cover,  through  which  the  charge  is  introduced.  The  bottom  of  the  pan  is  either  provided 
irith  slots  to  receive  the'  lags  of  the  dies,  or  with  a  false  bottom  of  cast  iron  about  an  iuch  thiclc,  provided  witli 
openings  for  the  lugs  which  hold  the  dies  iu  place.  The  bottom  of  the  mailer  is  flat,  and  also  contains  slots,  in 
which  the  lugs  of  the  shoes  are  fixed.  There  are  three  wiuga  or  flanges  placed  at  the  top  of  the  pan  at  equal 
distaucesou  the  circumference.  When  the  muller  is  iu  motion  the  pnlp  is  thrown  to  the  outside  of  the  pan,  and, 
rising  to  the  top,  strikes  against  the  wings,  by  which  it  is  projected  to  the  center,  where  it  again  falls  to  the 
bottom.  In  this  way  a  complete  ciroutatiou  is  obtained,  the  pulp  not  only  flowing  around  the  pan,  but  receiving  a 
motion  from  the  outside  to  the  inside  and  downward,  and  from  the  inside  to  the  outside  and  upward,  thereby 
iudnuiug  an  intimate  mixture  between  the  pulp  and  the  quicksilver.  When  it  is  necessary  to  grind  the  pulp  the 
muller  is  lowered  by  means  of  a  screw  in  the  top  of  the  sleeve  until  the  bottoms  of  the  shoes  just  touch  the  tops 
of  the  (lies.  Some  of  the  other  pans  in  use  also  give  a  fair  motion  to  the  pulp,  but  for  convenience  in  handling 
and  quality  of  work  the  combination  pan  np  to  the  present  time  has  best  falflUed  the  conditions  for  the 
amalgamation  of  silver  ores. 

Where  this  puu  is  used  for  working  roasted  ores  its  constmction  is  somewhat  dtflferent.  The  bottom  is  of  cast 
iron,  wooden  staves  are  used  for  the  sides,  and  the  cover  is  made  of  wood.  The  die,  instead  of  being  in  several 
pieces,  is  cast  whole,  completely  filling  the  bottom  of  the  pan ;  the  shoes  and  muller  are  one  casting,  and  as  little 
metal  is  exposed  as  the  necessary  coDStmction  of  the  pan  will  permit.  This  is  for  the  purpose  of  reducing  as  much 
as  possible  the  action  upon  the  iron  of  the  acids  and  acid  salts  fluently  present  to  a  greater  or  less  extent  in 
roasted  palp.  Pans  for  working  raw  oie  are  also  BometimeH  innde  with  wooden  sides,  this  nnder  certain  conditions 
being  a  cheaper  construction.  In  thecombiuationpau  the  number  of  the  shoes  is  from  six  to  twelve,  and  they  weigh 
from  600  to  800  pounds,  and  are  from  2  to  3  inches  thick.  The  dies  are  similar  in  number,  weight,  and  thickness. 
Ill  some  milla,  »»  at  Austin,  when  the  shoes  are  worn  off  the  mullers  tbey  are  replaced  by  wooden  ones,  which 
answer  the  same  puqiose  as  the  iron,  the  object  being  to  give  motion  to  the  pulp  and  not  to  grind. 

As  a  novelty,  it  may  l>e  mentioned  that  in  a  certain  mill  in  Arizona  glass  shoes  and  dies  and  a  wooden 
muller  are  used.  The  muller  has  copper  and  iron  pistes  fimtened  to  it  (said  to  be  for  the  purpose  of  famishing 
eleotncity),  but  the  whole  affair  is  reported  to  be  a  failure,  and  is  cited  merely  to  show  what  extraordinary  pans 
are  sometimes  constructed. 

Method  op  heating  pans. — ^The  usual  method  of  heating  pans  is  by  injecting  live  steam  directly  into  the 
pulp  by  melius  of  an  iron  pipe  which  descends  near  the  outside  of  the  paa  to  within  6  or  8  inches  of  the  bottom. 
This  metho<l  is  unquestionably  the  best,  hut  it  has  its  disiul vantages,  of  which  the  diluting  of  the  pulp  and  continual 
wearing  away  of  the  pipe  are  the  greatest.  This  lattur  ici  piHticularly  the  case  with  roasted  ores.  In  Virginia 
City,  where  the  pnlp  is  run  thin,  the  slight  dilution  caused  by  steam  is  of  little  importance;  but  io  places  where  it 
is  necessaty  to  keep  the  pulp  thick  it  is  inconvenient.  It  is  less  objectionable  in  working  f^e  than  in  working 
roasted  ores,  for  there  are  many  kinds  of  the  latter  which,  although  they  may  be  charged  into  the  pan  so  thick  that 
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they  check  the  motion  of  the  mnller,  yet,  in  the  course  of  half  an  hour  or  so,  the  different  ^alts  having  dissolved, 
become  so  thin  that,  with  the  oonseqaent  rapid  circulation,  they  slop  over,  and  this  without  the  addition  of  steam. 
The  effect  of  running  roasted  ore  as  a  thin  pulp  is  to  a  great  extent  counteracted  by  the  fact  that  roasted  ore, 
being  easy  of  amalgamation,  does  not  require  the  quicksilver  to  be  so  finely  divided  and  so  intimately  mixed  with 
it  as  is  the  case  with  raw  ores. 

Another  method  of  heating  is  by  means  of  a  steam-chest  under  the  pan,  and  more  rarely  by  means  of  a  jacket, 
in  which  exhaust  steam  may  be  used.  It  is  only  with  the  freest  ores  that  it  is  safe  to  heat  pans  in  this  way,  and 
even  with  such  ores  the  pans  frequently* leak  into  the  steam-chest.  The  reason  for  this  is  plain;  the  action 
between  the  salts  (whether  in  the  shape  of  chemicals  added  to  the  ore  or  formed  in  roasting)  and  the  iron  of  the  pan 
will  be  strongest  at  the  hottest  point,  namely,  the  bottom  of  the  pan,  and  should  there  be  a  defective  spot  in  the 
casting  a  hole  would  soon  be  eaten  through.  In  Bodie  this  method  is  in  use,  but  the  conditions  are  favorable,  as 
the  ores  are  free. 

Number  op  revolutions  op  pans  per  minute. — Pan  mullers  generally  make  from  sixty  to  ninety  i-evolutions 
per  minute.  It  is  true  that  the  faster  the  muller  is  run  the  more  work  is  done  in  a  given  time,  but  questions  of 
wear  and  tear  of  machinery  have  thus  far  usually  limited  the  speed  to  ninety  revolutions.  The  pans  at  the 
Galifornia  mill  are  geared  to  run  ninety-five  revolutions. 

Weight  op  charge. — A  pan  charge  weighs  from  1,500  to  4,000  pounds,  according  to  the  size  of  the  pans. 
A  4,000- pound  pan  is  5  feet  G  inches  in  diameter  and  30  inches  deep.  In  working  rich  ore  the  charges  are  generally 
smaller  than  in  working  low-grade  pulp: 

Temperature. — The  temperature  maintained  in  the  pan  has  much  influence  upon  the  amalgamation  of  the 
ore.  The  effect  of  temperature  on  the  amalgamation  of  the  base  metals,  lead  and  copper,  is  not  very  well  understood,  ^ 
and  it  can  only  be  determined  by  carefiil  and  exhaustive  experiments.  It  seems  to  be  a  well-established  fact  that 
in  the  amalgamation  of  chloride  ores  which  carry  a  considerable  percentage  of  carbonate  of  lead  a  fine  bullion  may 
be  obtained  withoat  an  appreciable  loss  of  silver  by  keeping  the  temi>erature  of  the  charge  considerably  below 
the  boiling  point  (say  at  120^  F.).  At  exactly  what  temperature  it  will  be  necessary  to  keep  a  given  kind  of  pulp 
experiment  alone  can  show.  Time,  as  before  mentioned,  has  also  an  influence  on  the  results.  The  reason  for  the 
earlier  amalgamation  of  the  silver  at  a  temperature  of  lOOo  F.  or  thereabout  seems  to  be  that  the  conversion 
of  the  carbonate  into  the  chloride  of  lead  (the  form  in  which  it  is  necetssary  for  the  lead  to  be  in  order  to  be 
precipitated  by  the  iron  and  amalgamated  by  the  quicksilver)  takes  place  much  less  readily  at  a  temperature  of 
100^  F.  than  it  does  at  200^  F.  Were  the  conditions  entirely  uniform,  the  metals  would  be  amalgamated  in  the 
order  of  their  electro-negative  properties ;  that  is  to  say,  first  silver,  then  copper,  and  last  lead ;  but  in  practice 
this  is  not  the  case,  as  unquestionably  lead  is  amalgamated  at  the  same  time  as  the  silver.  The  reason  is  that  the 
pan  and  the  pulp  do  not  furnish  all  the  conditions  of  a  true  galvanic  cell.  For  instance,  it  is  possible  to  conceive 
of  a  particle  of  carbonate  of  lead,  not  in  conjunction  with  a  particle  of  chloride  of  silver,  coming  into  contact  with 
the  iron  of  the  pan  in  the  solution  of  salt  or  salt  and  bluestone,  as  the  case  may  be.  Under  such  circumstances  the 
particle  of  carbonate  would  be  converted  into  chloride  and  metallic  lead  would  be  precipitated  and  amalgamated. 

It  is  customary  to  keep  roasted  ore  at  a  temperature  of  200o  F.  At  the  California  mill  the  pans  are  heated  to 
ICOo  F. 

Time  of  working  a  charge. — The  time  occupied  for  working  a  charge  is  from  five  to  eight  hours.  It  is  largely 
governed  by  the  value  of  the  ore.  With  any  given  ore,  experience  shows  how  far  it  is  profitable  to  prolong  the 
amalgamating  process,  which  proceeds  more  and  more  slowly  as  the  silver  is  taken  up.  In  many  cases,  where  a 
comparatively  small  portion  of  the  silver  is  extracted  by  pan  amalgamation,  this  is  not  due  to  the  imperfection  of 
the  process,  but  to  the  fact  that,  under  the  local  economic  conditions,  it  is  not  profitable  to  continue  the  process 
until  a  large  percentage  is  saved. 

Continuous  amalgamation. — A  system  of  handling  ore  in  wet-crushing  mills,  known  as  the  '*  Boss  "  process, 
has  been  introduced  at  Bodie,  which  dispenses  with  the  laborious  work  of  shoveling  the  pulp  from  the  settling 
tanks.  The  ore  is,  as  usual,  crushed  in  a  battery,  but  with  as  little  water  as  possible,  and  the  pulp  is  thence 
conducted  to  the  first  of  a  series  of  pans  in  which  the  mullers  are  revolving.  From  this  pan  it  flows  to  the  next, 
and  so  on  through  the  series,  until  from  the  last  pan  it  passes  through  a  series  of  settlers,  and  finally  from  the  last 
settler  out  of  the  mill.  The  pans  are  heated  by  steam  in  false  bottoms,  so  that  the  pulp  is  not  thinned.  It  becomes 
thicker  as  it  progresses.  The  chemicals  are  added  in  the  first  pan,  and  the  quicksilver  is  added  at  a  stage  when 
the  pulp  is  thick  enough  to  hold  it. 

Grinding. — When  ores  are  submitted  to  chloridizing-roasting,  grinding  is  scarcely  necessary,  because  the 
silver  chloride  passes  into  solution,  and  to  some  extent  this  is  also  true  of  raw  chloride  ores;  but  with  all  other 
ores  a  finer  comminution  than  can  be  attained  in  the  battery  is  probably  essential  to  effectual  amalgamation.  As 
a  rule,  the  muller  is  kept  down  about  half  the  time  necessary  to  work  the  charge.  During  this  iieriod  chemicals, 
huch  as  bluestone  and  salt,  if  added,  are  supposed  to  have  produced  their  full  effect,  and  at  the  close  of  it  the 
quicksilver  is  added.  After  the  addition  of  the  quicksilver  the  shoes  are  usually  raised  from  the  dies,  to  avoid 
the  flouring  of  the  quicksilver  by  excessive  mechanical  division  in  the  presence  of  more  or  less  adherent  substances. 
At  the  California  ndll,  it  is  true,  grinding  is  continued  throughout  the  entire  treatment  in  the  pans,  and  it  is  said 
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with  satisfactory"  results.  This  practice  seems  to  carry  great  aathority,  because  the  nsnal  method  was  formerly 
pursued  under  the  same  management.  Possibly,  however,  the  charge  of  the  pans  at  this  mill  contains  less  adherent 
material  than  is  ordinarily  the  case;  it  is  certainly  less  base.  Grinding,  after  the  addition  of  quicksilver,  is 
especially  objectionable  if  lead  is  present. 

It  is  asserted  by  some  milimen  of  experience  that  grinding  is  unnecessary  with  silver  ores  unless  they 
contain  a  large  proportion  of  gold,  and  there  is  no  doubt  that  finer  bullion  is  obtained  when  the  ore  is  not  ground; 
but  gold  is  more  readily  amalgamated  than  silver,  and  if  grinding  is  dteirable  where  gold  is  present  it  is  difficult 
to  avoid  the  conclusion  that  it  is  still  more  essential  when  the  ore  is  purely  argentift  rous.  Thus  70  per  cent,  of  the 
assay  value  of  the  gold  contained  in  about  300,000  tons  of  Hale  &  Xorcross  ore  during  the  eight  years  ending 
January  31,  1874,  was  saved  by  amalgamation,  while  only  61  per  cent,  of  the  silver  in  the  same  ore  was  extracted. 
As  is  the  case  with  almost  all  technical  operations,  local  economic  conditions  determine  the  extent  to  which 
grinding  is  profitable ;  but  experiments  to  decide  such  points  are  too  often  omitted,  or  conducted  under  the  bias  of 
preconceived  opinions. 

Quantity  of  QUiOKsniVEB  added. — ^To  effect  a  separation  between  the  pulp  and  the  amalgam  it  is  essential 
that  a  certain  volume  of  quicksilver  should  be  added  in  the  pans,  for  otherwise  the  amalgam  would  not  gather  at 
the  bottom  of  the  settler.  Not  less  than  100  pounds  of  quicksilver  to  the  ton  of  ore  appears  to  be  sufficient  for 
this  purpose;  and  for  the  ordinary  pan,  constructed  to  treat  2  tons  of  ore  at  a  time,  the  minimum  charge  of 
quicksilver  is  consequently,  as  a  rule,  200  pounds,  and  this  only  when  the  ore  is  free  and  of  low  grade.  When 
the  ore  is  rich,  a  further  addition  of  quicksilver  is  made.  The  proportion  of  quicksilver  to  silver  in  the  fluid 
amalgam  should  never  be  less  than  a  pound  to  the  ounce,  however  rich  the  ore  may  be.  In  working  fi^e  ore  the 
quicksilver  is  added  from  two  to  four  hours  after  charging,  but  with  roasted  ores  it  has  become  the  custom  to  add 
the  quicksilver  at  once  upon  charging;  and  experience  has  shown  that  when  this  plan  is  adopted  amalgamation  is 
more  complete,  while  the  loss  of  quicksilver  is  not  increased. 

Ghehioals  used  in  AMALGA^iATiON. — ^The  list  of  chemicals  used  in  the  amalgamation  of  silver  ores  is 
growing  smaller  year  by  year.  At  present,  except  in  a  few  isolated  cases,  the  only  chemicals  employed  in  working 
ores  raw  are  salt  and  bluestone.  The  reactions  which  take  place  in  pan  amalgamation  have  been  but  little  studied; 
indeed,  chemists  have  not  yet  reached  definite  conclusions  as  to  the  essential  reactions  of  the  patio  process,  a 
subject  to  which  a  number  of  elaborate  investigations  have  been  devoted.  There  seems  little  question  that  the 
use  of  bluestone  and  salt  accelerates  the  reduction  of  argentite.  The  snlpho-salts  of  silver  are  also  attacked,  bat 
are  either  only  partially  decomposed  or  so  slowly  reduced  that  it  is  not  as  cheap  to  treat  them  raw  with  chemicals 
as  to  submit  them  to  a  preliminary  chloridizing-roasting. 

There  is  no  exact  rule  in  use  governing  the  quantity  of  bluestone  and  salt  added,  though  larger  quantities  of 
chemicals  are  usually  employed  in  working  high-grade  ores  than  in  treating  poor  ones.  The  baser  the  ore  the  more 
bluestone  and  salt  are  commonly  considered  requisite,  but  the  quantity  of  each  can  only  be  increased  to  that 
amount  which  will  result  in  a  yield  of  silver  corresponding  to  the  cost  of  the  extra  weight  of  bluestone  and  salt 
employed.  There  can  be  no  doubt  that  much  money  has  been  wasted  in  the  unnecessary  and  ineffective  use  of 
chemicals.  The  proportion  which  salt  ought  to  bear  to  bluestone  is  another  point,  which,  although  of  the  greatest 
importance  economically,  is  not  well  understood.  Most  milimen  use  more  salt  than  bluestone,  but  others  more 
bluestone  than  salt.  On  the  Comstock,  where  experiments  have  been  conducted  for  many  years,  the  proper 
quantity  of  bluestone  and  salt,  and  the  proportion  of  the  one  to  the  other  to  be  used  with  any  grade  of  the  ore  of 
that  district,  has  been  ascertained  approximately ;  but  Comstock  rules  would  not  apply  in  general  to  other  ores, 
though  doubtless  there  are  many  of  substantially  the  same  character.  At  the  California  mill,  with  $30  ore,  2 
pounds  of  sulphate  of  copper  and  G  pounds  of  salt  are  used  per  charge  of  2  tons;  with  $80  ore,  from  10  to  12  pounds 
of  bluestone  and  20  pounds  of  salt.  The  chemicals  are  added  on  charging.  Modifications  in  the  Comstock  practice 
depend  on  the  baseuess  of  the  amalgam,  the  tailings  assays,  and  the  appearance  of  the  quicksilver. 

As  a  curiosity  the  following  list  of  chemicals  which  are  used  in  a  mill  in  Arizona  may  be  mentioned:  One  and 
a  half  hours  after  charging,  20  pounds  of  salt,  3  ounces  of  cyanide  of  potassium,  2  ounces  of  sulphuric  acid,  1 
ounce  of  nitric  acid,  1  ounce  of  hydrochloric  acid,  and  J  pound  of  carbonate  of  lime.  The  superintendent  does  not 
profess  to  know  what  reactions  are  produced.  In  some  of  the  mills  at  Bodie  hydrochloric  acid  and  carbonate  of 
soda  are  used.  This  is  equivalent  to  an  addition  of  salt.  In  districts  such  as  White  Pine,  where  silver  occurs 
almost  entirely  in  the  form  of  chloride,  little  or  no  bluestone  is  required. 

When  grease  has  got  into  the  pans  caustic  potash,  soda,  ashes,  or  cyanide  of  potassium  is  added.  The  latter 
is  also  used  upon  the  quicksilver  in  the  tubs  to  keep  it  clean.  Caustic  lime  is  sometimes  used  with  roasted  ores 
containing  a  great  deal  of  cupric  chloride.    It  forms  chloride  of  lime,  reducing  the  cupric  to  cuprous  chloride. 

Sodium  amalgam  is  found  to  be  useful  in  amalgamating  ores  which  contain  the  binoxide  of  manganese,  as  it 
prevents  the  flouring  of  the  quicksilver  which  that  mineral  occasions. 

Two  noteworthy  cases  of  a  waste  of  chemicals  are  reported,  in  one  instance  the  use  of  copperas  in  pans  with 
roasted  ore,  and  in  another  the  use  of  bluestone  with  roasted  ore,  which  already  contained  dichloride  of  copx>er. 

Chemicals  are  added  on  charging,  with  the  exception  of  caustic  potash,  soda,  etc.,  which  should  be  added 
rith  the  quicksilver,  which  they  are  designed  to  keep  bright. 
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At  Dayton,  where  large  amoants  of  the  Comstock  tailings  are  saved  and  worked,  it  is  costomary  to  add  sulphate 
of  copper  in  acid  solution  in  large  qnantities.  sometimes  as  much  as  the  equivalent  of  30  pounds  of  blnestone,  when 
it  is  found  that  the  loss  of  quicksilver  exceeds  the  usual  quantity.  The  Comstock  tailings  contain  a  very  Ifgrge 
proportion  of  clay,  and  the  loss  of  quicksilver  is  probably  in  great  part  a  mechanical  one.  The  clay  is  said  to 
"ball  up**  and  carry  off  globules  of  quicksilver.  The  acid  sulphate  probably  acts  on  the  clay  very  much  as  alum 
does,  promoting  its  precipitation. 

Use  op  ibon  in  the  pa^'S. — ^Iron  is  one  of  the  important  factors  in  the  amalgamation  of  silver  ore.  It  is 
used  in  various  forms;  in  the  first  place  as  cast  iron  in  the  material  of  the  pans.  As  wrought  iron,  in  the  form  of 
rings,  it  is  sometimes  put  in  the  pans,  and  it  is  occasionally  added  to  the  charge  in  the  form  of  shavings,  tilings,  etc. 

In  working  free  ore  much  less  iron  is  required  than  in  working  roasted  ore,  and  the  ordinary  wear  of  the 
battery  and  the  pan  is  generaUy  sufficients  One  pound  of  iron  will  precipitate  3.85  pounds  of  metallic  silver  from  the 
chloride,  but  in  practice  more  than  that  amount  of  iron  is  consumed  where  there  is  copper  eitlier  naturally  present 
in  the  pulp  or  added  in  the  form  of  bluestone.  Carbonate  of  lead  is  also  believed  to  increase  the  consumption 
of  iron. 

With  roasted  ore  much  more  iron  is  required;  and  where  there  is  a  great  deal  of  lead  aud  copper  present 
sometimes  as  much  as  20  pounds  of  iron  to  the  ton  is  consumed,  not  including  the  iron  needed  to  precipitate  the 
silver.  The  best  form  in  which  to  use  iron  in  the  pans  is  as  wrought-iron  filings  sifted  as  fine  as  possible,  but 
flmch  filings  are  expensive  and  difficult  to  obtain*  The  turnings  from  a  lathe  are  the  best  substitute.  These  wrought- 
iron  firagments  protect  the  cast  iron  of  the  pan  to  a  great  extent  from  the  corrosive  action  of  the  different  salts  in 
the  roasted  pulp,  as  they  are  more  readily  dissolved,  thus  relieving  the  pan  itself  from  a  large  amount  of  loss. 

At  the  Manhattan  mill,  in  Austin,  10  pounds  of  iron  turnings  are  used  to  the  charge,  and  they  are  almost 
completely  consumed.  .Four  pounds  of  this  iron  would  be  sufficient  to  precipitate  the  silver;  the  other  portion,  as 
well  as  the  iron  from  the  pans,  is  probably  employed  in  decomposing  lead  and  cop])er  salts. 

Loss  OP  QUICKSILYEB. — ^The  usual  loss  of  quicksilver  runs  from  half  a  pound  to  3  pounds  to  the  ton  of  ore 
treated.  A  reasonable  limit  of  loss  in  present  practice  is  1^  x>ooi^<ls  per  ton.  The  waste  is  in  part  owing  to  the 
"difficulty  of  completely  separating  the  quicksilver  from  the  sand  in  the  settler,  and  this  is  particularly  the  case 
with  ores  which  contain  carbonate  of  lead  or  other  heavy  minerals.  To  counteract  this  mechanical  difficulty 
agitators  are  sometimes  used ;  riffles  and  blankets  in  the  sluice-boxes  from  the  settlers  are  also  occasionally  employed. 
In  ordinary  cases  sufficient  separation  can  be  effected  in  the  settler  by  the  proper  arrangement  of  the  shoes  on  the 
muller  and  the  regulation  of  the  sx>eed  of  rotation,  but  a  certain  amount  of  quicksilver  is  no  doubt  always  carried 
off  in  minute  globules. 

A  second  cause  of  the  loss  of  quicksilver  is  the  formation  of  lead  and  copper  amalgams  in  the  treatment  of 
ores  containing  these  metals  or  in  working  silver  ores  with  bluestone.  These  alloys  are  pasty  substances,  which  are 
rapidly  reduced  to  the  finest  x>owder  by  grinding;  in  other  words,  the  quicksilver  is  floured,  and  the  Reparation  in 
the  settler  is  very  imperfect.  The  most  radical  cure  for  this  condition  of  the  quicksilver  is  the  addition  of  sodium 
amalgam  in  the  pans  before  the  ore  is  drawn  off.  Sometimes  the  loss  is  not  sufficient  to  warrant  the  use  of  this 
expensive  alloy,  and  in  such  cases  it  is  better  to  gather  the  quicksilver  and  amalgam  together,  as  well  as  may  be,  by 
prolonged  treatment  in  the  settler. 

In  the  patio  process  of  amalgamation  a  very  large  amount  of  quicksilver  is  converted  into  calomel  and  lost. 
In  the  pan  process  it  is  highly  probable  that  one  or  both  chlorides  of  mercury-  ionn  to  some  extent,  but  these 
compounds  are,  for  the  most  part,  reduced  by  the  iron.  Were  this  not  the  case,  the  loss  of  quicksilver  would  be  far 
greater  than  that  actually  sustaiued. 

The  loss  of  quicksilver  is  slightly  greater  in  cold  than  in  warm  weather,  especially  in  gold  mills.  As  it  is  a 
well-established  fact  that  the  process  of  aiualganiation  is  facilitated  by  a  high  temperature  it  is  not  strange  that 
cold  should  interfere  with  or  retard  it. 

Loss  OF  IRON  IN  THE  PANS. — It  IS  a  very  difficult  matter  to  estimate  the  amount  of  iron  consumed  in  the 
pans  in  working  a  given  kind  of  ore.  The  aggregate  amount  of  iron  worn  from  shoes  and  dies,  shavings,  etc., 
can  be  easily  determined,  but  it  is  difficult  to  estimate  the  loss  from  the  walls  of  the  pan  itself  and  from  the 
muller.  Where  free  ore  is  ground  the  iron  worn  from  shoes  aud  dies  is  from  6  to  10  |K)unds  to  the  ton.  This  iron 
is  more  than  sufficient  to  fill  the  chemical  requirements  of  amalgamation,  and  it  is  therefore  probable  that  in  such 
cases  the  iron  of  the  pan  and  that  of  the  muller  are  very  little  acteil  upon.  With  roaste<l  ore,  however,  this  is 
different,  and,  as  it  is  not  usual  to  grind  it,  a  good  part  of  the  corrosive  action  comes  uiK)n  the  pan  and  the  muller 
unless  iron  is  added  to  the  pulp  in  some  ibrm  or  other.  This  loss  of  iron  can  be  estimated  at  from  one-fifth  of  a 
pound  where  the  ore  is  free,  poor,  and  not  ground,  up  to  25  pounds  to  the  ton  where  the  ore  is  base,  rich,  and 
roasted.  At  the  Martin  White  mill,  at  Ward,  Nevada,  the  loss  used  to  be  20  pounds.  When  free  ores  are  ground 
in  the  pan  a  considerable  quantity  of  finely  divide<l  metallic  iron  separates  from  the  amalgam  in  the  clean-np  pan. 

Explosive  gas  in  pans. — Explosive  gas  in  the  pans  ha§  only  been  rejwrted  as  met  with  on  the  Comstock, 
and  under  the  following  circumstances :  When  the  mill  is  shut  down,  and  the  pulp  is  allowed  to  remain  standing 
in  the  covered  pans,  a'h  explosive  gas  of  some  kind  is  formed,  which  ignites  when  a  lighted  candle  is  brought  near 
the  charging  hole.    Before  this  tact  was  well  known  several  accidents  happened  which  might  have  ended  seriously. 
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A  man  standing  on  the  pancovcr  of  a  pan  in  the  California  mill  brought  his  candle  near  the  charging-hole  to  see 
if  the  mailer  was  moving,  as  he  had  jnst  pat  on  the  tightener;  the  gas  becoming  ignited,  he  was  blown,  together 
with  the  cover,  into  a  settler.  That  explosive  gas  has  been  noticed  only  at  Washoe  may  be  dae  to  the  fact  that  the 
pan-covers  fit  much  more  closely  there  than  is  usaal  elsewhere,  thas  obstracting  diffasion.  It  is  di£Qcalt  to 
understand  how  any  explosive  gas  can  form  in  the  pans  of  the  California  mill.  Neither  free  acid  nor  sodium 
amalgam  is  there  employed  as  a  chemical,  and  the  liberation  of  free  hydrogen  or  hydrogen  sulphide  is  therefore 
improbable.  Mr.  H.  C.  Hahn  (a)  asserts  that  the  amalgamation  process  is  accompanied  by  the  evolution  of 
hydrocarbons,  but  this  is  difficult  to  comprehend  in  the  absence  of  free  acids.  In  short,  the  matter  requires 
further  investigation. 

Clean-up  of  mill  and  pans. — In  most  mills  which  run  regularly  there  is  a  general  cleanup  at  the  end  of 
each  month.  A  ver>' considerable  quantity  of  hard  amalgam  adheres  to  the  shoes  and  dies  and  fills  the  interstices 
of  pans  and  settlers,  which  is  removed  when  new  shoes  and  dies  are  put  in  place.  In  custom  mills  a  cleanup  is 
sometimes  made  wheu  each  lot  of  ore  has  been  worked  off,  if  the  lots  are  of  considerable  value. 

Settlers. — The  usual  size  for  settlers  is  a  diameter  of  8  feet  and  a  depth  of  3  feet.  Occasionally  they  are 
found  9  feet  in  diameter,  and  10  foot  settlers  are  reported  in  two  mills.  For  ordinary  work  a  diameter  of  8  feet  is 
sufidcient-    At  the  Manhattan  mill,  where  a  settler  is  used  with  each  pan,  the  settlers  are  6  feet  in  diameter. 

There  are  two  different  kinds  of  mullers  used  in  settlers.  In  the  mills  on  the  Comstock  and  some  others 
the  '^  spider''  muller  is  common.  This  consists  of  four  arms  projecting  horizontally  from  the  center  of  the  muUer, 
anH  upon  each  one  of  these  arms  a  shoe,  either  of  wood  or  iron,  is  fastened,  which  serves  to  plow  up  and  keep  in 
motion  the  sand  at  the  bottom  of  the  settler.  The  other  form  of  muller  ends  downward  in  a  round  disc  of  iron, 
which  fills  the  bottom  of  the  settler  to  within  3  inches  or  so  of  its  circumference,  upon  the  under  side  of  which 
long  wooden  shoes,  3  inches  thick,  radiating  to  the  outside,  are  fastened.  A  settler  thus  arranged  is  the  best  for 
base  ores,  as  it  permits  the  rubbing  and  assimilation  of  the  floured  particles  of  amalgam  in  the  bottom  of  the  settler. 
The  muller  usually  revolves  from  twelve  to  fifteen  times  per  minute,  although  it  is  sometimes  geared  to  make  as 
many  as  eighteen  revolutions ;  this,  however,  is  only  where  very  heavy  ore  is  worked,  or  where  the  ore  has  been 
crushed  through  a  very  coarse  screen.  Such  a  speed  is  always  attended  with  more  than  the  usual  loss  of  quicksilver; 
the  greater  the  diameter  of  the  settler  the  less  ought  to  be  the  number  of  revolutions  of  its  muller.  It  is  customary 
to  keep  a  charge  in  the  settler  until  it  is  nearly  time  to  discharge  a  pan  into  it;  that  is  to  say,  from  two  to  four  hours. 
It  is  a  much  easier  matter  to  settle  chloridized  pulp  than  that  which  has  not  been  i^oasted,  for  in  the  process  of 
roasting  the  particles  of  quartz,  etc.,  become  porous  and  friable.  They  are  consequently  ground  finer,  and  can  be 
retained  in  suspension  in  the  water  with  much  less  motion  of  the  muller. 

It  requires  from  fifteen  minutes  to  half  an  hour  to  discharge  a  settler  through  the  series  of  holes  pro\ided  for 
that  purpose.  The  top  plag  is  of  coarse  the  first  to  be  drawn,  in  order  that  the  quicksilver  may  have  as  long  as 
]>ossible  to  settle  and  to  avoid  the  production  of  rapid  currents,  which  might  carry  off  amalgam.  A  more  rapid 
discharge  would  defeat  these  objects. 

STBAiNiNa  SACKS. — Canvas  is  the  material  usually  employed  for  straining  sacks,  though  in  some  of  the  mills 
at  Bodie  and  other  places  canton  flannel  is  used  for  that  purpose. 

Cleanup  pans. — In  many  mills  it  is  customary  to  pass  the  amalgam  from  the  strainers  through  a  clean-up 
pan,  as  in  addition  to  sulphui-ets  iron  from  the  shoes  and  the  dies  of  the  pan  is  mechanically  mixed  with  it,  and  it  is 
found  more  economical  to  extract  these  substances  before  the  amalgam  is  retorted.  This  process  could  be 
introduced  to  advantage  in  most  mills  where  it  is  not  now  in  vogue.  A  common  size  for  clean-up  pans  is  5  feet 
diameter  and  a  depth  of  16  inches.    They  are  usually  of  the  Knox  patteni. 

Hot  straining. — As  before  stated,  the  base  metals  which  enter  into  silver  amalgam  are  chiefly  lead  and 
coi)per.  For  many  years  attempts  have  been  made  to  discover  a  process  by  which  these  metals  could  be  eliminated 
from  the  amalgam  before  retorting.  Where  there  are  copper  and  lead  minerals  in  the  ore  it  seems  impossible  to 
prevent  the  presence  of  the  metals  in  the  amalgam.  A  process  of  hot  straining,  now  almost  entiiely  abandoned, 
was  for  some  time  in  use  for  the  separation  of  lead  amalgam.  By  it  two  classes  of  bullion  were  obtained,  one 
consisting  of  tolerably  pure  silver,  and  the  other  of  lead,  with  perhaps  10  per  cent,  of  silver.  The  copper,  however, 
was  retained  in  the  silver  nmalgam,  and  partly  from  mechanical  and  partly  from  chemical  causes  the  loss  of 
quicksilver  was  considerable.  But  the  greatest  objection  to  the  process  was  the  ruinous  effect  that  it  had  upon  the 
health  of  the  men.  Quicksilver,  perceptibly  volatile  at  a  temperature  of  40°  F.,  becomes  much  more  so  at  1212o  F , 
and  to  keep  large  quantities  exposed  to  that  temperature,  where  men  can  inhale  its  vajwr,  is  extremely  objectionable. 
A  process  by  which  lead  and  copper  e^n  be  eliminated  from  the  amalgam  is  much  needed.  None  is  known  to  be 
in  use  at  present  which  satisfies  the  requirements. 

In  very  cold  weather  a  gentle  heat  is  sometimes  applied  to  the  amalgam  before  straining.  At  the  California 
mill  it  is  customary  to  keep  the  straining  water  at  a  temperature  of  lOOo  F.  This  facilitates  straining,  and  no  evU 
effects  on  the  health  of  the  men  have  been  noticed. 

Hydhaulio  strainers. — These  at  present  are  very  infrequently  used,  but  they  effect  a  great  saving  of  fuel  in 
retorting.    Ordinarily  dry  silver  amalgam  from  the  strainers,  where  it  is  free  from  base  metals,  has  about  sev^i 
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parts  of  qnicksilver  to  one  part  of  bullion.  When  this  amalgam  is  strained  under  pressure  the  quicksilver  can 
easily  be  reduced  to  three  and  one-half  parts.  A  pressure  of  from  100  to  125  pounds  to  the  square  inch  is  used  for 
these  strainers. 

BbtobtinG'. — ^The  size  of  the  ordinary  retort  in  use  is  12  inches  in  diameter  and  4  feet  in  length  inside.  It 
will  hold  from  000  to  1,000  pounds,  according  to  the  quality  of  amalgam  and  whether  the  vent  is  in  the  center  or  at 
the  npi>er  edge  of  the  end.  It  is  usual  now  to  cast  retorts  with  the  vent  at  the  upper  edge  of  the  end,  and  if  two 
vents  are  made  opposite  each  other  in  the  end  the  retort  can  be  turned  over.  This  kind  of  retort  is  fast  sui>erseding 
the  old  style,  where  the  vent  was  in  the  center  of  the  end.  Retorts  up  to  20  inches  in  diameter  are  reported.  The 
retorts  at  the  California  mill  are  5  feet  6  inches  long  and  14  inches  in  diameter;  the  charge  is  1 ,800  pounds.  Retorts 
are  sometimes  turned  either  a  half  or  a  quarter  revolution  after  a  <^  belly"  has  formed  on  the  bottom,  but  generally 
they  do  not  last  long  after  turning,  and  the  practice  is  open  to  strong  objections.  The  retorts  are  circular  in  section. 
Amalgam  is  not  often  charged  in  cups,  but  is  frequently  divided  by  discs  of  iron,  in  order  to  save  the  trouble  of 
breaking  up  the  bullion  for  the  melting  pot.  The  retorting  of  a  charge  occupies  from  five  to  nine  hours,  according  to  its 
size  and  character.    From  one-sixth  to  one-half  a  cord  of  wood  is  consumed  per  1,000  pounds  of  amalgam  retorted. 

The  charge  is  heated  slowly  to  the  boiling  iK>int  of  quicksilver  and  maintained  at  that  temx)erature  until  most 
of  the  quicksilver  has  been  expelled,  when  it  is  gradually  heated  to  a  light  cherry  red  for  an  hour  or  so,  to  expel 
the  remainder.  A  mixture  of  salt  and  ashes  is  used  to  swab  out  the  retort  and  for  luting  on  the  head.  When  the 
retorting  is  properly  done  the  loss  of  quicksilver  by  distillation  is  merely  nominal.  At  the  California  mill  about  one- 
half  a  pound  of  quicksilver  is  lost  per  1,000  pounds  of  amalgam  retorted.  Where  the  vent  is  at  the  upper  edge,  or 
the  amalgam  is  not  base,  or  the  pipe  is  kept  open  by  a  rod,  the  vent  does  not  choke.  With  dirty  or  base  amalgam 
there  is  always  danger  that  the«vent  may  choke  if  it  is  in  the  center  of  the  end  of  the  retort. 

An  ordinary  retort  will  stand  from  100  to  300  charges  if  properly  handled,  but  in  practice  the  life  of  retorts  is 
usually  much  shorter.  Steel  retorts  have  been  tried,  but  it  was  found  that  they  warped  too  much.  The  fact  that 
steel  bums  out  sooner  than  cast  iron  would  be  a  sufficient  objection  to  its  use. 

In  some  small  gold  mills,  where  the  amount  of  bullion  produced  is  not  large,  simple  bulb  retorts  of  cast  iron 
are  used  in  place  of  the  cylindrical  ones.  The  bulb  retorts  require  no  brick  fitting,  and  can  be  used  over  an  assay 
furnace  or  a  blacksmith's  forge,  and  are  convenient  for  operations  on  a  small  scale. 

Retorted  bullion. — In  addition  to  the  gold  and  silver  contents,  the  retorted  bullion  of  silver  mills  usually 
contains  lead,  copper,  and  a  slight  amount  of  iron. 

In  retorting  amalgam  which  contains  a  .large  quantity  of  copper  a  porous  sponge,  consisting  principally  of 
copi>er,  but  containing  some  silver  and  lead,  is  found  on  the  top  of  the  retorted  bullion.  Wherever  the  air  reached 
this  porous  mass  the  metallic  copper  is  converted  into  oxide.  This  substance  is  the  bugbear  of  the  melter,  for  the 
ordiuai-y  temperature  of  the  furu«ace  will  not  melt  and  reduce  it,  but  converts  it  into  a  ])la8tic  mass,  which  no  amount 
of  flux  seems  to  affect-  This  alloy  contains  from  20  to  30  per  cent,  of  silver,  and  should  never  be  thrown  away.  A 
high  temperature  will  reduce  and  melt  it,  or  it  can  be  roasted,  ground,  and  the  copper  extracted  with  sulphuric 
acid ;  the  residue,  consisting  of  silver  and  lead,  (tin  then  be  melted  into  bullion. 

Certain  alloys  of  copper,  lead,  and  silver  seem  to  retain  a  small  percentage  of  qnicksilver  even  after  the  bullion 
is  melted  ;  how  much  is  not  known,  but  it  is  sufficient  to  produce  a  strong  reaction  for  quicksilver  when  tested,  and 
its  fr*equency  renders  the  6ay-Lussac  wet  assay  an  untrustworthy  method  for  such  bullion. 

M£LTI^G  FUBNACES. — Melting  furnaces  are  all  very  similar  in  construction.  They  are  usually  about  IG  inches 
^square  and  18  inches  deep,  the  top  sloping  toward  the  front.  The  materials  are  common  brick,  fire-brick,  and 
cast  iron  for  doors,  etc.,  with  wrought-iron  ties. 

Crucibles. — A  No.  50  or  a  No.  60  Dixon  black-lead  crucible  is  the  kind  mostly  used  lor  melting  silver  bullion. 
These  crucibles  last  for  from  fifteen  to  twenty-five  melts. 

Fluxes. — Either  slag  from  assaying,  or  borax,  bicarbonate  of  soda,  and  saltpeter,  are  the  fluxes  usually 
employed  in  melting.     Sometimes  sulphur  is  used  where  there  is  much  iron  in  the  bullion. 

AaiTATORS. — Agitators  are  not  very  frequently  used.  Where  they  are  employed  it  is  more  for  the  sake  of 
concentrating  the  settler  sands,  sweepings,  etc.,  than  for  catching  amalgam.  They  are  usually  7  feet  in  diameter 
and  about  3  feet  deep.  The  assay  value  of  the  sands  recovered  in  them  is  usually  higher  than  that  of  the  tailings 
and  less  than  that  of  the  ore.    Agitators  are  generally  geared  to  make  twelve  revolutions  per  minute. 

Tailings. — The  tailings  of  free  silver  ores  are  almost  always  saved,  those  from  roasted  ore  scarcely  ever. 

Tailings  fram  the  battery  of  a  gold  mill  are  handled  in  difi'erent  ways,  but  the  following  is  the  usual  method: 
Alter  passing  through  the  screens,  t  he  tailings,  which  contain  considerable  gold  amalgam  when  battery  amalgamation 
is  practiced,  flow  over  an  amalgamated  copper  plate  cfr  silver-plated  copper  plate,  on  which  most  of  the  quicksilver 
alloy  is  caught.  This  plate  is  as  wide  as  the  battery  screen  and  usually  from  3  to  5  feet  long,  and  is  called 
the  apron.  From  the  apron  the  tailings  flow  into  sluices  in  which  are  also  amalgamated  silver  or  copper  plates, 
alternating  with  riffles  or  boxes,  for  catching  quicksilver,  and  finally  reach  sluices  in  the  bottoms  of  which  blankets 
are  laid.  On  these  blankets  the  sulphurets,  which  are  usually  quite  rich  in  gold,  are  caught.  After  leaving  the 
blanket  sluices  the  tailings  sometimes  run  into  a  concentrator,  in  which  further  valuable  contents  are  recovered 
lirom  them.    The  Hendy  concentrator,  the  one  most  employed  in  California,  is  usually  placed  after  the  plate  sluices 
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and  before  tbe  blaukets.  Buddies  are  also  often  used,  as  well  £is  tbe  Frue  vanner.  The  blankets  used  are  generally 
20  incbes  wide,  and  are  manufactured  for  the  purpose  by  woolen-mills  in  San  Francisco.  The  arrangement  of 
amalgamating  and  concentrating  apparatus  in  gold  mills  varies  greatl}',  however;  at  the  Idaho  mill,  for  example, 
there  is  no  battery  amalgamation,  and  the  pulp  from  the  battery  is  immediately  concentrated  on  blankets.  The 
concentrations  are  treated  in  pans,  and  the  tailings  from  the  blanket  sluices  pass  over  rifBes  and  other  amalgamating 
apparatus  to  buddies. 

Obade  of  sluices. — ^The  grade  given  to  blanket  sluices  is  usually  from  three-quarters  to  1  inch  per  foot, 
depending  on  the  specific  gravity  and  the  fineness  of  the  ore  and  the  proportion  of  sulphurets  contained  in  it. 
Sometimes  the  grade  is  increased  to  as  much  as  3  inches  to  the  foot.  The  apron  used  in  gold  mills  has  always 
more  grade  than  the  sluices,  and  in  many  mills  there  is  an  arrangement  by  which  the  end  of  the  apron  can  be 
raised  or  lowered  as  different  peculiarities  of  the  ore  may  demand. 

Pehgentage  of  sulphurets. — The  percentage  of  sulphurets  in  California  gold  ores  is  very  varied.  The 
average  is  about  2  per  cent.  These  sulphurets,  when  concentrated,  are  worked  in  different  ways.  Where  rich, 
the  be«t  method  is  to  roast,  chloridize  with  chlorine  gas,  and  leach.  One  or  two  per  cent,  of  salt  added  before 
I'oasting  facilitates  the  formation  of  the  terchloride  of  gold  and  reduces  the  quantity  of  chlorine  gas  required. 
That  terchloride  of  gold  can  be  made  by  roasting  sulphurets  containing  gold  with  salt  is  a  well-established  fact, 
but  although  at  one  stage  of  the  process  most  of  the  gold  is  in  the  form  of  terchloride,  upon  cooling  this  compound 
is  partially  decomposed,  a  portion  only  of  the  gold  remaining  combined  with  chlorine.  In  making  the  chloridation 
assay  of  roasted  silver  ores  containing  gold  it  has  been  noticed  that  a  portion  of  the  gold  is  always  leached  through 
the  filter,  showing  the  presence  of  terchloride.  The  cost  of  such  chloridation  is»abont  $10  per  ton.  Where  the 
sulphurets  are  poorer  they  are  worked  in  pans  or  revolving  barrels. 

Weathebing  of  concentrations. — Concentrations  are  allowed  to  weather  from  three  months  to  a  year,  salt 
sometimes  being  added  to  assist  the  decomposition  when  it  is  the  custom  to  work  them  in  pans,  etc. 

Percentage  recotered  from  concentrations. — ^The  Plattner  chloridation  process  and  its  modifications 
save  90  per  cent,  and  upward  of  the  gold  contained  in  sulphurets,  but  the  percentage  obtained  by  the  other 
methods  is  much  less.  It  depends  on  the  character  of  concentration,  length  of  exposure  to  weathering,  and  the 
process  by  which  the  sulphurets  are  worked.  The  yield  by  other  methods  of  chloridation  often  falls  below  50  per 
cent.,  though  usually  it  is  higher. 

Blanket  sluices  are  of  little  use  in  silver  mills  except  where  the  x)re,  although  mainly  free,  contains  rebellious 
sulphurets,  as  is  the  case  on  the  Gomstock  and  at  some  places  in  Idaho.  At  the  California  mill  about  10  per  cent, 
of  concentrations  are  obtained  per  day.  These  are  allowed  to  weather  fix)m  one  to  six  months,  salt  being  added, 
and  are  worked  in  pans. 

Treatment  of  tailings  from  selyer  ores. — With  that  class  of  silver  ores  which  is  treated  raw  it  is 
rarely  possible  to  extract  such  a  percentage  as  to  render  the  tailings  worthless,  and  therefore  these  are  commonly 
saved  and  allowed  to  weather,  salt  sometimes  being  added  to  assist  the  decomposition:  As  a  rule,  however,  there 
is  enough  salt  remaining  in  the  tailings  after  working  the  ore  to  produce  in  the  course  of  a  year  or  two  the 
required  effect.  It  must  be  remembered  that,  no  matter  how  fine  a  particle  of  tailings  may  be,  there  can  still  be  a 
particle  of  silver  mineral  in  the  center  of  it  so  completely  enveloped  by  earthy  material  that  chlorine  cannot  act 
upon  it  and  quicksilver  cannot  touch  it.  When  tailings  are  treated,  only  that  portion  of  silver  is  amalgamated 
which  is  exposed  to  contact  with  the  quicksilver.  As  the  outsides  of  these  tailings  particles  have  already  been' 
once  subjected  to  the  influence  of  chlorides  and  quicksilver,  the  amount  of  silver  which  can  be  recovered  by  a 
second  amalgamation,  of  course  taking  it  for  granted  that  the  ore  has  been  properly  treated  in  the  first  instance, 
except  where  long-continued  grinding  is  practiced  or  where  the  character  of  the  gangue  has  been  changed  by 
weathering,  is  exceedingly  small.  The  percentage  extracted  from  tailings  does  not  often  exceed  50  per  cent,  of  the 
assay  value,  and  generally  falls  far  below  this  point.  With  the  tailings  from  roasted  ore,  which  are  of  lower  grade 
than  those  from  raw  working,  it  is  still  more  difficult  to  obtain  the  silver. 

Slimes. — Slimes  sometimes  assay  more  than  the  ore  itself,  sometimes  less.  The  percentage  of  slimes  escaping 
from  wet-crushing  mills  varies  from  1  to  15  per  cent.,  according  to  the  character  of  the  ore.  Ores  containing  much 
iron  oxide  generally  produce  the  most  slime.  The  slimes  are  usually  first  caught  in  large  tanks,  and  then  in  shallow 
ponds.    Eventually  very  little  escapes  if  proper  settling  room  is  provided. 

Salivation. — Only  a  few  cases  of  sickness  through  salivation  have  been  reported.  The  bursting  or  imperfect 
luting  of  retorts  and  the  cleaning  up  of  pans  while  still  hot  are  frequent  causes. 

Samples  of  ork. — Samples  of  ore  are  sometimes  taken  from  each  car-load  at  the  mine.  This  is  the  case  at 
the  California,  where  a  handful  is  taken  from  each  car.  When  the  ore  of  a  mine  is  treated  by  a  custom  mill  ore 
samples  are  often  taken  b^'  the  mine  owners  as  a  check  ui)on  the  working  of  the  mill. 

Battery  samples. — Battery  samples  are  always  taken  at  the  mill,  and  in  wet-crushing  generally  in  the 
following  manner:  Every  half  hour  or  hour  a  rectangular  iron  box,  or  dipper,  is  passed  along  under  the  lips  of 
the  mortar  where  the  pulp  falls  into  the  sluices,  and  a  portion  of  the  slimes  and  sand  is  taken,  care  being  observed 
to  prevent  concentration  by  the  overflowing  of  the  box.  This  sample  is  put  in  a  bucket  with  others,  and  at  the' 
end  of  twenty-four  hours  the  clear  water  is  iK>ared  off  and  the  collective  samples  for  the  day  are  dried  and  prepaied 
for  assay. 
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In  dry-crushiDg  mills  it  is  usual  to  take  the  sample  by  passing  a  box  along  the  lower  part  of  the  screen  every 
hour  or  so.    Sometimes  the  sample  is  taken  from  the  conveyor  or  from  the  pulp  in  the  bins. 

Tailings  samples. — ^Tailings  samples  are  taken  from  one  or  all  of  the  discharge  plugs  of  the  settler  or  are 
dipped  from  the  top  before  each  plug  is  drawu.  A  very  good  way  is  to  dip  a  small  gas-pipe  into  the  settler  close 
to  the  top,  one  end  of  the  pipe  being  closed  with  the  finger,  and  withdraw  a  portion  of  the  pulp. 

Bullion  samples.-^ Silver  bullion  is  sampled  by  taking  a  dip  from  the  melted  mass  after  stirring,  or  a  little 
is  poured  into  water  while  the  crucible  is  still  nearly  full,  and  a  little  more  when  it  is  nearly  empty.  Either 
method  is  good.    Oold  bullion  is  sampled  by  chipping  two  diagonally  opposite  corners  of  the  bar  after  it  is  cast. 

Ore  assays. — Ore  assays  are  generally  made  in  crucibles,  though  with  very  base  ores  scorifiers  are  sometimes 
used.    They  are  seldom  corrected  for  loss  in  assaying. 

ROASTING  FURNACES. 

Systems  of  ftjbnages. — ^There  are  many  different  kinds  of  furnace  in  use  for  ch|pridizing  ore.  Among  the 
more  common  types  may  be  mentioned  the  Howell,  Brilckner,  White,  Stetefeldt,  O'Harra,  and  ordinary  reverberatory. 
The  Howell,  Briickner,  and  White  furnaces  are  revolving  cylinders.  The  axes  of  the  Howell  and  the  White  furnaces 
are  at  an  angle  of  a  few  degrees  to  the  horizontal,  the  ore  being  fed  at  the  higher  end  and  discharged  at  the  lower. 
In  the  White  furnace  the  ore  and  the  fiame  from  the  fire-box  enter  the  furnace  together  at  the  higher  end.  In  the 
Howell  the  ore  is  fed  in  at  the  higher  end  and  the  fiame  enters  at  the  lower.  This  constitutes  the  material  distinction 
between  these  two  furnaces,  and  the  difference  is  in  favor  of  the  Howell.  The  Briickner  furnace  is  a  cylinder  of 
boiler  iron,  with  ends  usually  made  of  the  same  material,  though  sometimes  they  are  of  cast  iron.  In  the  center  of 
each  one  of  these  ends,  or  heads,  there  is  a  hollow  trunnion,  through  which  the  fiame  enters  or  passes  out  of  the 
cylinder.  The  axis  is  horizontal,  but,  like  the  Howell  and  the  "White,  the  furnace  revolves  on  a  series  of  wheels  or 
rollers.  The  motion  is  conveyed  to  all  these  furnaces  by  a  system  of  gearing,  a  belt  of  cogs  passing  around  the 
outside  of  the  cylinders,  which  gears  with  a  small  spur-wheel  on  a  countershaft  below  the  furnaces.  By  an 
improvement  in  the  gearing  of  the  Briickner  the  speed  may  be  varied  from  zero  to  six  revolutions  per  minute, 
according  to  the  requireufjcnts  of  the  roasting  pcocess.  In  the  Briickner  furnace  the  charge  of  about  3,000  pounds 
is  introduced  through  a  door  in  the  cylinder,  plaq||d  half  way  between  the  two  ends,  which  is  closed  by  means  of  a 
clamp.  These  furnaces  are  also  constructed  with  two  doors  opposite  each  other.  A  characteristic  feature  of  the 
Biiickncr  cylinder  is  the  diaphragm,  which  consists  of  iron  plates  about  one  inch  thick  fastened  to  tubes  passing 
through  the  cylinder  at  right  angles  to  its  axis.  The  plane  in  which  these  tubes  are  placed  makes  an  angle  of  about 
30O  with  the  axis  of  the  cylinder,  so  that  the  line  where  the  plates  and  cylinder  join  is  an  ellipse.  This  diaphragm 
extends  to  within  18  inches  of  each  end,  and  when  the  furnace  revolves  it  induces  a  circulation  of  the  pulp  from 
one  end  of  the  cylinder  to  the  other.  Although  this  diaphragm  gives  an  almost  periect  motion  to  the  ore,  it  has 
several  disadvantages,  among  wliich  are  the  following :  The  cast  iron  of  which  the  plates  are  composed  is  corroded 
by  the  action  of  sulphur  and  chlorine,  and  the  lively  motion  conveyed  to  the  pulp  causes  a  great  portion  of  it, 
sometimes  as  high  as  30  per  cent.,  to  be  carried  into  the  dust  chambers.  A  great  part  of  this  dust,  too,  leaves  the 
furnace  before  it  has  had  time  to  be  roasted,  and  thus  escapes  decomposition  altogether.  In  consequence  of  these 
disadvantages  the  diaphragm  is  now  usually  omitted.  Although  the  furnace,  as  at  present  constructed,  does  not 
chloridize  to  quite  as  high  a  percentage  as  it  would  if  provided  with  a  diaphragm,  it  has  been  proved  to  be  far 
better  suited  to  the  economical  working  of  ores.  When  the  charge  has  been  properly  roasted,  it  is  discharged 
through  the  doors  by  opening  them  and  revolving  the  cylinder.  As  these  furnaces  are  at  present  built,  the  speed 
can  be  increased  when  it  is  necessary  to  discharge  by  introducing  a  gear- wheel  of  larger  diameter  than  that  which 
ordinarily  gives  motion  to  the  furnace. 

The  Stetefeldt  is  a  high-shaft  furnace,  into  which  the  flame  enters  from  two  fireplaces  on  the  sides  at  the  bottom, 
the  ore,  mixed  with  salt,  being  fed  into  it  at  the  top.  The  fumes  and  dust  pass  out  through  a  fine  at  the  top,  descend, 
and,  after  passing  through  the  flame  of  a  smaller  auxiliary'  fire,  are  conducted  to  the  dust  chambers,  whence  the 
fumes  escape  through  the  stack.  The  ore  occupies  only  a  second  or  two  in  passing  through  the  flame,  but  it  is 
retained  in  the  heat  at  the  bottom  of  the  furnace  three-quarters  of  an  hour  before  drawing  the  charge.  The  auxiliary 
fire  has  also  been  applied  in  connection  with  the  revolving  cylinders,  and  with  good  results. 

The  reverberatory  furnace,  as  applied  to  the  chloridation  of  silver  ores,  has  t>ometimes  one  hearth,  and  sometimes 
two  or  three  hearths.  Where  several  hearths  are  used,  the  ore  is  first  put  into  the  one  nearest  the  flue,  and  after 
roasting  a  time  is  raked  to  the  next,  and  finally  to  the  last,  near  the  fireplace.  Thus,  in  a  furnace  with  three 
hearths,  there  are  always  three  charges  in  different  stages  of  roasting. 

The  (yHarra  furnace  is  a  brick  double-deck  reverberatory  furnace,  9  feet  high,  8  feet  wide,  and  GO  feet  long, 
in  which  the  ore  is  stirred  by  scrapers  or  hoes  attached  to  an  endless  chain  moved  by  the  mill  machinery.  The  two 
hearths  are  level,  one  above  the  other,  and  47  inches  apart  (arches  lO-inch  spring),  CO  feet  long,  and  only  closed 
at  the  ends  by  hinged  sheet- iron  doors.  These  doors  close  the  furnace  so  that  the  draught  is  not  injuriously  affected, 
and  also  enable  the  scrapers  to  pass  under  them  readily.  There  are  four  fireplaces,  two  on  each  side,  so  arranged 
tJiat  all  may  be  ased  to  heat  the  lower  hearth,  or  two  of  them  may  heat  the  upper  hearth..    Th.^^x^Kiv^V'^*'^^^^^^^^ 
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stack  connecting  with  flaes  from  the  arches  over  the  hearths.  The  endless  chain  passes  over  both  hearths  in  opposite 
directions  and  over  a  pulley  at  each  end  of  the  faruace.  To  one  of  these  palle.vs  power  is  transmitted  by  spar  or 
friction  gearing.  To  the  chain  at  equal  distances  apart  are  attached  two  scrapers.  Each  of  these  carries  14  hoes — 
plates  of  wrought-iron  about  the  size  of  a  hoe — which  are  dragged  along  the  hearths  through  the  ore.  These  hoes 
are  set  at  a  slight  angle  with  the  chain,  thus  moving  the  ore  somewhat  forward  as  well  as  turning  it  over.  The 
hoes  of  one  scraper  are  set  in  a  reversed  position  from  those  of  the  other;  tlius  the  ore  is  not  pushed  to  the  center 
or  sides  of  the  hearth,  and  the  furrow  made  by  one  scraper  is  filled  by  the  next.  As  the  liukH  of  the  chain  and 
the  scrH])ers  are  cooled  by  passing  from  one  hearth  to  the  other  through  the  outer  air,  they  ai-e  but  little  attacked 
and  last  for  mouths. 

It  is  not  absolutely  necessary  to  line  any  of  these  furnaces  with  fire-brick,  but  it  is  always  best  to  use  fire-proof 
material  in  the  neighborhood  of  the  flame.  As  a  rule,  fire-brick  are  much  harder  than  ordinary  brick,  and  for  that 
reason  are  better  suited  to  stand  the  wear  and  tear  of  a  revohing  furnace.  There  is  not  much  difiiculty  in  keeping 
the  brick  in  place  in  the  Howell  and  the  White  furnaces,  their  diameter  being  small,  but  with  the  Briickner  it  is 
otherwise.  The  large  diameter  of  this  furnace  causes  the  arch  to  he  insecure  unless  the  brick  are  good  and  are  put  in 
very  tightly.  A  very  good  method  of  increasing  the  security  of  the  lining  is  to  divide  the  circular  arch  into  four  parts 
by  running  flanges  of  boiler  plate  the  length  of  the  cylinder,  thus  making  four  independent  arches.  For  this  furnace 
it  is  cheaper  in  the  long  run  to  use  the  best  fire-brick  and  as  little  clay  as  possible.  Salt  and  ashes  are  said  to  make 
a  very  good  mortar  for  laying  the  bricks  in  place,  and  they  certainly  form  a  mortar  which  does  not  contract  on  being 
exposed  to  heat.  The  heads  of  the  Briickner  furnace  are  usually  lined  with  the  best  fire-clay,  tamped  around  and 
over  projections  of  iron,  or  large  brick  are  molded  in  the  form  of  segments  of  a  circle  and  fastened  to  the  heads 
by  clamps  and  bolts. 

Statistics. — Of  the  ninety-five  roasting  furnaces  reported,  eighty-nine  were  in  use  during  the  census  year. 
More  than  one-half,  fifty-seven,  are  of  the  cylinder  tyx>e,  while  twenty-nine  are  reverberatorie6  and  nine  are  shaft 
furnaces. 
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Brttckner  cylinder. 

O'Harra  automatio  atinliig  hBiUi. 


"^'^r-'- 
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Tabu  CXm.-fiOA8TIKQ  FUBNACES  IN  AMALGAMATING  MILLS-ContiiiQed. 

C01<0BAO0. 


County  and  dUtrict 


▲BAPABOB. 


.U.fhV      ......... 

(fmnd  Twlpiid , 

BOULDKB. 

GrifBth 

CLBAK  CRKKK. 

Do 

Eareka 

BAX  JUAN. 

Mill  or  works. 


Boston  and  Colorado  redoctlon  works 
Caribon 


Clear  Creek 

Farwell  rcdnction  works 


Melville 


o  ^ 

I 


8 


t.  '      Capaoitv 
•si    in  twenty-roar 
hours. 


8 


4  '        4 


5 


Tkma. 
3i  to  Zi  each 

5i  each 


3  each 
2\  each 


Chanoter. 


Eererberatory  (roasting  matte). 
Brti<^knrr  cvlinder. 


Bo. 
i:o. 


neveilH'ratory. 


LAWBSKCE.  I 

Butte I  Florence. 


DAKOTA. 


6  each  j  Briickni'r  cylinder. 


IDAHO. 


ALTURA8. 


Middle  Bois^ 
Do 


llOIfi^. 


Banner 


Buffalo 

Davis  tailings  mill . 


£lmira. 


LBMHI. 

Yankee  Fork |  General  Custer 

OWYBRE.  , 

Wagontown i  Tremont 


3 
1 


3 
1 


10    ;  Bunt.  Dou^laM  &,  Stewart  reverberatory. 
1|  '  Uevi'il'eiatory. 


12|  each 


Do. 


28    I  Hyde-Brilckner  oylindera. 

I 

I 

10    I  Keverberatory. 


IIAIIfB. 


HANCOCK. 

SnlliTan ;  Sullivan 


10  to  15 


Howell  cj'linder. 


HOIfTAlfA. 


DBKR  LOUOB.  i 

l^Tit  Creek '  Alf^onquin 

Summit  Valli'V Alice 


1 
2 


2 


20  to  30  1  Howell  cylinder. 
12  each  .  Do. 


IfETADA. 


ELKO. 


Columbia . 
Tu.Hcaror.1 


Ciilnmbin  Con . 
Graiiil  Prize  .. 


Do Independeue-n-Nav^Jo 


F8MF.UAI.I>A. 

Columbus Noi  thern  Belle 

Onet'ta Indian  Queen.. 


RUREKA. 

Cortez '  AVeuban 

I1CMU0L1>T. 

Monnt  IJoBe i  Paradim*  Valley , 

Winnemncca '  Hamboldt  reduction  works 

LANDRR.  ' 

Lewis !  Starr  &  Grove 

Reeite  River 


UNCOLN. 


Eldorado. 


NYK. 


Manhattan 
Southwestern. 


Morey 
T}bo . 
Union 


WBRB  VDOL 


WttNl 


Morey 

Tybo 

Alexander 


Star 

MarttaWMto 


1 

2 


2 
1 


1 
2 


8 
1 


1 
1 
2 


2 

4 


13  to  18     Howell-White  cylinder. 
15  each  I  Do. 

20  i  Do. 


<K)each  I  Stetefeldt  Hhaft. 
10     Howell  cylinder. 


5" ,  Briickner  cylinder. 


15 

10 


Uowt  11- White  cylinder. 
Bri)ckner  cylinder,  10  tons  capacity,  in  oso; 
iUbO  Aiken  shaft,  not  in  use. 


5  each  j  Briickner  cylinder. 
22  !  Sletefeldt  sfaatt. 


I 


20  I  Howell  cylinder. 


20  :  White  cylinder. 
ao  I  Do. 

20  to  25  each  I  Howell-Whito  cylinder. 


U 
IStoU 


Howell  cylinder. 

D«: 
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Tablb  CXm.— roasting  WRNACES  in  amalgamating  mills— Continued. 

If OBTS  CABOIillf  A. 


Coanty  and  dUtriot 


CABABBU8. 


mOKLXNBUBO. 


BOWAN. 


Mill  or  works. 


American. 


K«w  York  and  Xorth  Carolina  rodnction 
works. 


North  Carolina 


Character. 


Meares*  rerolving  hearth. 


Bobinaon. 


Beverberatory. 


OBBOOlf. 


OBAJfT. 


Qranite 


Monnmental. 


20 


Howell- White  cylinder. 


UTAH. 


Tintio  , 
Do. 


I 


JUAB. 


SALT  LAKE. 


West  Mountain. 


BUMMrr. 


Uintah 


UTAH. 


Tintio 


Crismon-Mammoth 
Ely 


New  York  and  Utah  reduction  works 
Ontario 


Tintio 


1 

1 
1 

1 
1 

1 

8 

2 

1 

1 

85 
20  to  25 


a  10 
72 


24 


Howell- White  cylinder. 
Aiken  shaft 


Brewster's  rotary  hearth. 


Two  Stetefpldt  shaft  furnaces,  25  tons  o»> 
paoit^  each,  in  use;  1  Howell  cylinder, 
capacity  22  tons,  not  in  use. 

Stetefeldt  shaft 


a  Estimated. 

Dimensions  op  pubnaoes. — ^The  dimensioDS  pf  the  Howell  furnace  are  as  follows :  Length,  from  16  to  27 
feet ;  inside  diameter,  from  24  to  38  inches.  The  furnace  is  made  in  several  sections,  which  are  bolted  together. 
Formerly  the  two  sections  near  the  fireplace  were  made  larger  than  the  others,  and  were  only  lined  with  brick. 
It  has  been  found  good  policy,  however,  to  make  all  the  sections  of  the  same  diameter  and  line  the  cylinder  with 
brick  throughout. 

The  White  furnaces  are  usually  shorter  than  the  Howell  and  of  greater  diameter,  and  ai-e  lined  throughout 
their  whole  length.    The  bricks  forming  the  linings  of  these  furnaces  are  usually  set  on  edge. 

The  Briick^ier  cylinder  is  usually  12  feet  long  and  5  feet  in  diameter  inside,  the  bricks  being  laid  flat.  Some 
furnaces,  however,  have  been  constructed  for  the  ^tna  company  at  Galena,  Nevada,  16  feet  long  and  6  feet  6 
inches  in  diameter.    These  furnaces  are  provided  with  four  discharge  holes. 

The  Stetefeldt  furnace  is  built  of  dififereut  sizes.    The  shaft  proper  is  usually  between  30  and  40  feet  high. 

The  usual  size  for  a  reverberatory  furnace  hearth  is  12  feet  square,  the  arch  being  made  low,  in  order  to  keep 
the  flame  as  near  the  pulp  as  possible,  but  they  are  sometimes  much  longer. 

In  the  Howell  furnace  the  discharge  end  is  from  7  to  10  inches  lower  than  the  feed  end.  The  cylinder  is 
geared  to  make  from  three  to  six  revolutions  per  minute,  according  to  the  diameter  of  the  furnace,  the  angle  of 
incline,  and  the  character  of  the  process.  The  less  the  diameter  the  greater  should  be  the  speed.  These  furnaces 
are  now  arranged  so  that  the  speed  can  be  increased  or  decreased  at  will,  so  as  to  vary  the  length  of  time  that  the 
ort^  requires  to  pass  through.  By  decreasing  the  speed  the  ore  is  retained  longer  in  the  furnace,  thus  facilitating 
the  working  of  baser  ores.  The  Briickner  cylinder  ought  to  be  geared  so  as  to  make  one  revolution  in  two  and  a 
half  or  three  minutes  if  5  feet  in  diameter,  or  one  revolution  in  four  minutes  if  of  the  larger  size,  6  feet  6  inches  in 
diameter. 

Repairs. — ^Neither  of  the  cylinder  furnaces  require  frequent  repairs  if  the  liping  has  been  properly  secured. 
The  Stetefeldt  shaft  furnace,  when  built  of  good  material,  seldom  gets  out  of  order,  and  repairs  may  be  limited  to 
an  occasional  renewal  of  the  brick  in  the  fireplaces. 

The  repairs  needed  in  a  reverberatory  furnace  depend  upon  the  fire  material  used  in  building  it,  upon  the  form  of 
the  arch  (flat  arches  being  more  liable  to  fall  in  than  round),  and  upon  the  care  with  which  it  is  anchored.  (Generally 
these  furnaces  last  for  years,  but  slight  patching  here  and  there  being  required. 

Capacity  op  the  dippebent  pubnaces.— The  Howell,  the  White,  the  Stetefeldt,  and  thei-everberatories  with 
several  hearths  or  with  a  single  very  long  one  are  continuous  furnaces ;  the  Briickner  and  the  reverberatory  with  a 
single  short  hearth  finish  a  given  charge  before  a  second  is  introduced.  The  capacity  of  the  ordinary-sized  Howell 
and  White  furnaces  is  fh>m  10  to  15  tons,  although  over  20  tons  are  sometimes  put  through  these  furnaces  in  twenty- 
Ibar  lionrs^  and  at  the  Alexander  mill,  in  Nevada,  when  working  on  ore  containing  most  of  the  silver  as  chlonde^  m 
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capacity  of  60  tons  was  reached.  The  12  by  5  feet  Briiokner  cylinder  will  hold  about  2  tons  of  ordinary  ore,  the 
amount  put  through  in  t^  '/oty-four  hours  depending  on  the  time  needed  to  roast,  which  is  very  different  for 
different  ores,  A  Briickner  win  ordinarily  work  6  tons  a  day.  The  Stetefeldt  furnace  can  work  from  20  to  60  tons, 
accoiding  to  its  size,  in  a  day,  and  the  rcverberatory  furnaces  from  1,000  to  2,000  pounds  to  the  charge.  The  only 
(yHarra  furnaces  reported  have  a  capacity  of  20  tons  each  per  twenty-four  hours. 

Methods  of  goitvetikg  ore  to  fubnaoes. — ^The  usual  way  of  carrying  ore  from  the  battery  to  the 
furnaces  is  by  means  of  screw  conveyors  and  elevator  belts  with  sheet-iron  cups  attached.  Sometimes  cars  are 
used  for  this  purpose. 

Method  of  FEEDiNa  obe  into  fubnaoes. — ^In  the  Howell  and  the  White  furnaces  the  ore,  mixed  with  salt 
in  the  battery  or  after  crushing,  falls  from  the  elevator  into  a  chute,  which  carries  it  into  the  upper  ends  of  the 
ftimaces.  For  the  Bnickner  the  ore  and  salt  are  crushed  in  the  battery  together  and  conveyed  to  the  hopper  above 
the  furnace,  or  the  salt,  having  been  ground  fine  in  a  mill  or  crushed  by  a  separate  battery,  is  added  after  the 
charge  is  partially  roasted.  At  the  Custer  mill,  in  Idaho,  the  salt  is  pulverized  separately,  but  is  added  with  the 
charge  of  ore.    The  same  methods  are  used  with  the  rcverberatory  furnaces. 

In  the  Stetefeldt  the  feed  of  the  ore  and  salt  is  regulated  by  mechanical  appliances,  so  that  the  supply  of  each 
entering  the  furnace  can  be  adapted  to  the  necessities  of  the  ore. 

Manipulations  in  boasting.— In  the  ordinary  rcverberatory  the  work  to  be  done  consists  in  raking  and 
hoeing  the  ore  from  the  flue  end  of  the  furnace  to  the  fire-bridge  and  back  and  forth,  so  as  to  exx)ose  every  particle 
flrst  to  the  oxidizing  influence  of  the  air  and  then  to  the  chloridizing  effect  of  the  decomposing  salt.  The  quality 
of  the  roasting  depends  almost  entirely  upon  the  care  and  diligence  with  which  this  manipulation  is  performed. 
After  the  roasting  is  completed  the  ore  is  raked  from  the  furnace  to  the  cooling  floor  and  there  sprinkled  with 
water,  either  immediately  or  after  an  interval.  In  the  Stetefeldt,  every  three-quarters  of  an  hour  the  door  at  the 
bottom  of  the  shaft  stack  is  opened,  and  the  ore  which  has  collected  at  the  bottom  is  drawn  out  upon  the  cooling 
floor  and  sprinkled. 

In  the  Howell  furnaces  the  ore  falls  trom  the  lower  end  of  the  cylinder  into  an  iron  box  set  in  a  chamber 
between  the  flre-box  and  the  furnaces  and  closed  by  iron  doors.  When  the  box  is  full  the  doors  are  opened,  and  it 
is  swung  by  means  of  a  crane  out  upon  the  cooling  floor  and  dumped.  It  is  then  replaced,  and  the  doors  are 
closed.    A  simple  brick  oven  may  be  substituted  for  this  movable  box. 

When  the  charge  in  the  Brfickner  is  completely  roasted  the  furnace  is  stopped,  and,  the  discharge  doors  having 
been  opened,  it  is  again  put  in  motion,  and  as  the  cylinder  revolves  the  ore  falls  directly  on  to  the  cooling  floor.  It 
is  almost  completely  discharged  in  ten  revolutions,  after  which  another  charge  is  introduced. 

Whichever  furnace  is  employed  the  product  is,  or  should  be,  the  same.  The  color  varies  frt)m  a  light  reddish- 
yellow  to  a  dark  brown,  its  shade  depending  on  the  amount  of  oxide  of  iron.  It  should  have  a  light,  porous,  and 
wooUy  appearance,  and  when  horned  out  should  show  no  sulphurets. 

Tempebatube  maintained. — ^In  the  Bnickuer  and  the  rcverberatory  furnaces,  after  the  desulphurization  of 
the  ore,  which  requires  fh>m  two  to  eight  hours,  the  temperature  is  raised  and  the  chloridation  period  begins,  which 
lasts  trom  two  to  four  hours.  In  the  other  furnaces,  with  one  exception,  a  uniform  temperature,  about  a  cherry-red, 
is  maintained  at  the  flre-bridge,  the  ore  being  exposed  to  higher  and  higher  temperatures  as  it  passes  through  the 
ftamace.    In  the  original  White  furnace  the  ore  is  heated  to  the  highest  temperature  at  the  point  of  entry. 

Tenob  of  obe  to  be  boasted. — Silver  ores  which  require  roasting  before  they  can  be  amalgamated  are  of 
very  varied  composition.  There  are  some  ores  which  contain  so  little  sulphur  that  only  an  incomplete  chloridation 
is  obtained  unless  sulphur,  either  in  the  form  of  brimstone,  of  iron  pyrites,  or  of  copperas,  is  added  before  the  ore  is 
introduced  into  the  furnace,  sulphur  m  some  form  being  necessary  for  th^  decomposition  of  the  salt  and  tide  liberation 
of  the  chlorine.  There  are  other  ores,  on  the  contrary,  which  contain  so  much  sulphur  in  the  form  of  sulphides 
that  a  long  oxidizing  roasting  is  necessary  before  they  can  be  prepared  for  chloridation.  The  typical  roasting  ore 
is  quartz  containing  silver  minerals  and  from  10  to  15  per  cent,  of  iron  pyrites,  with  a  slight  admixture  of  copper 
sulphides.  Gale-spar,  braunspar,  and  fluorspar,  if  present  in  any  quantity  in  an  ore,  retard  the  chloridation,  as  they 
absorb  a  large  part  of  the  sulphuric  acid.  Arsenic  and  antimony  minerals  increase  the  loss  of  silver  by  volatilization. 
Zincblende  requires  a  long  oxidizing  roasting  to  convert  it  into  sulphate,  and  then  a  high  temperature  must  be 
maintained  before  it  will  decompose  the  salt.  Where  there  is  a  large  amount  of  zinc  in  the  ore  the  chloridation  is 
an  imperfect  one.  Lead  and  copper  contaminate  the  amalgam  and  bullion.  All  these  minerals  involve  the  use  of 
a  large  percentage  of  salt  in  roasting,  but  if  present  in  only  small  quantities  they  do  not  perceptibly  affect  the 
chloridation. 

In  mixing  ores  the  sulphur  and  the  silver  contents  of  the  charge  are  kept  at  those  percentages  which  have  been 
determined  in  agtual  practice  to  be  the  most  favorable  under  the  circumstances  to  the  chloridation  of  the  silver. 
The  effort  made  to  obtain  rational  rules  as  to  the  most  expedient  relations  of  silver,  sulphur,  salt,  etc.,  was  a  faih:ro, 
most  of  the  managers  having  determined  their  mixtures  empirically  and  knowing  noticing  deflnitely  of  the 
peix^entage  composition  of  their  ores.    The  richer  and  baser  the  ore  the  more  salt  it  requires. 

Dubation  of  the  boasting  pbogess. — In  the  Howell  and  the  White  furnaces  the  ore  is  exposed  to  the  flame 
from  seven  to  twenty  minutes ;  in  the  Brtlckner  and  the  reverberatory  firom'ftve  to  twelve  hours,  and  in  the  Stetefeldt 
it  is  about  two  seconds  fiEdling  through  the  flame,  and  remains  forty-flve  minutes  at  thft  l^t^x^^  ^^^V»:tAf^« 

^  VOt.  13 ^18 


274  PRECIOUS  METALS. 

OxiDiziNGh-BOASTiNG. — When  ores  contain  mocb  arsenic  and  antimony  much  salt  is  saved  by  exposing  them 
to  a  preliminary  oxidizing-roasting.  This  may  easily  be  done  in  reverberator^*  or  Briickner  furnaces,  but  in  the 
Stetefeldt,  the  Howell,  and  the  White  furnaces  it  is  not  iiracticable.  In  roasting  ores  free  from  arsenic  and  antimony 
there  appears  to  be  no  advantage  in  delaying  the  addition  of  salt. 

Percentage  of  salt  used, — When  the  salt  is  mixed  with  tbe  raw  ore  there  is  not  much  difference  in  the 
amount  required  to  roast  a  given  ore  in  any  of  these  furnaces,  but  the  Stetefcldt  and  tbe  Briickner  are  supposed  to 
require  a  smaller  percentage  than  the  others.  From  3  to  15  per  cent,  of  salt,  according  to  the  character  of  the  ore, 
are  tbe  usual  limits,  8  per  cent,  being  the  average.  Salt  is  usuallj'  the  chief  item  of  expense  in  roasting  ores,  and 
millmen  frequently  use  more  than  the  quality  of  the  ore  demands.  They  think  it  always  best  to  be  on  the  safe 
side,  and  by  allowing  a  certain  margin  of  excess  often  considerably  increase  the  expense. 

When  salt  is  added. — Generally  salt  is  added  with  the  raw  ore,  though  in  working  very  base  ores  in  tbe 
Briickner  and  the  reverberator^'  furnaces  it  is  customary  to  add  it  at  the  end  of  the  oxidizing  perio<l. 

Sulphur  contents. — The  percentage  of  sulphurots  in  roasting  ores  varies  from  1  to  70  per  cent.  The 
closeness  with  which  it  is  necessary  to  keep  to  a  given  sulphur  content  varies  with  the  different  funiaces.  In  the 
Stetefeldt  there  is  but  little  latitude,  from  3  to  5  per  cent,  sulphur  being  the  limits.  If  this  quantity  will  not 
liberate  chlorine  enough  to  chloridize  the  silver,  the  ore  must  be  reduced  in  grade  by  the  admixture  of  poorer 
qualities.  lu  the  W^hite  and  the  Howell  there  are  larger  margins,  and  in  the  Briickner  and  the  reverberatory  the 
very  basest  ores  (!an  be  worked. 

Percentage  of  silver  chloridized. — The  percentage  of  silver  chloridized  varies  from  76  to  90  per  cent, 
in  these  difi'erent  furnaces,  it  seeming  to  depend  more  upon  the  character  of  the  ore  and  the  method  of  working  than 
upon  differences  of  construction  and  manipulation.  The  difference  in  this  respect  is  perhaps  a  little  in  favor  of  tbe 
Briickner  and  the  reverberatory,  as  these  furnaces  permit  of  an  oxidizing-roasting  before  the  salt  is  added. 

Labor. — In  all  these  furnaces,  except  the  reverberatory,  a  man  can  roast  5  tons  of  ore  per  shift.  One  man  can 
easily  attend  to  two  Briickner  furnaces.    In  the  reverberatory  it  is  fair  work  for  one  man  to  roast  a  ton  per  shift. 

Fuel. — Wood  is  the  fuel  used  in  all  these  furnaces  except  in  the  Stetefeldt,  where  some  chan;oal  is  occasionally 
burnt.  This  wood  is  of  many  different  kinds,  and  its  value  as  fuel  is  chiefly  governed  by  its  weight  The  different 
furnaces  require  on  the  average  the  following  weights  of  wood  to  roast  a  ton  of  ore,  the  weights  being  calculated 
on  the  basis  of  2,200  pounds  per  cord  as  the  average : 

Tonnds. 

HoweU 300 

Wbite 300 

BrUckner 900 

Reverberatory 600 

Stetefeldt 200 

The  Stetefeldt  furnace  uses  less  fuel  than  the  others,  because  it  is  built  solidly  of  brick  and  retains  the  heat 
better ;  the  Briickner  uses  the  most,  because  it  is  a  large  cylinder,  and  it  is  necessary  to  reheat  it  each  time  it  is 
discharged. 

Power. — The  power  used  to  drive  the  mechanical  furnaces  is  estimated  at  about  two  horse-power  for  tbe 
Briickner  and  one  and  a  half  horse-power  for  the  White  and  the  Howell  furnaces. 

Loss  OF  AVEiGHT  OF  ORE  IN  ROASTING. — The  loss  of  weight  ot  ore  in  roasting  ranges  from  3  to  15  i)er  cent 
Very  base  ores,  of  course,  lose  much  more  weight  than  freer  ores.  Leaving  the  sodium  sulphate  out  of 
consideration,  the  tendency  of  the  roasting  process  is  to  reduce  the  weight  of  the  ore.  The  roasted  product, 
as  a  rule,  contains  considerable  quantities  of  soluble  metallic  chlorides  and  sulphates. 

Du»T-GHAMBERS  AND  FLUES. — The  best  arrangement  of  dust-chambers  and  flues  is  that  of  the  Stetefeldt 
furi:ace.  The  system  consists  of  a  series  of  dust-chambers,  sometimes  as  many  as  twelve,  through  which  the  dust 
and  fumes  pass,  giving  the  dust  an  opportunity  to  settle,  and  of  a  long  flue  connecting  with  a  stack,  which  is 
generally  placed  on  a  hill-side  at  some  distance  from  the  furnace,  (a)  The  dust-chambers  nearest  the  furnace  are 
o]>ened  several  times  a  day  and  the  flue-dust  is  raked  from  doors  at  the  bottom.  The  long  flue  is  opened  once  in 
about  six  months,  when  the  furnace  is  shut  down.  Two-thirds  of  the  flue-dust  is  deposited  in  the  first  two  or  three 
chambers. 

The  flues  and  dust-chambers' of  the  other  furnaces  are  arranged  in  a  somewhat  similar  manner,  except  that 
they  arc  not  usually  so  complete.  The  dust-chambers  are  often  placed  under  the  dry  kiln,  so  that  the  heat  from 
the  fuiuace  can  be  used  to  dry  the  ore,  and  the  smoke-stack  is  often  built  in  the  mill  itself,  though  it  may  better 
be  i>laced  as  indicated  in  the  preceding  paragi-aph.  The  practice  of  placing  the  drying  kilns  over  the  dust-chambers 
is  to  be  recommended  only  when  draught  is  cheaper  than  fuel,  which,  however,  is  usually  the  case. 

Amount  of  flue-dust  caught. — The  amount  of  flue-dust  caught  per  ton  of  ore  roasted  depends  on  man^' 
circumstances,  such  as  the  character  of  the  ore,  its  flneness,  the  style  of  furnace,  and  the  draught.  Those  ores 
give  the  most  flue-dust,  which,  before  they  are  roasted,  are  light  and  porous  and  contain  oxide  of  iron.  The  ores 
which  give  the  least  are  hard  quariz  ores  with  sulphurets.    Those  ores  which  contain  a  large  proportion  of 

a  By  thus  taking  advantage  of  the  topography  tbe  expense  of  a  high  stack  is  avoided. 
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sulpbarets  do  not,*  of  course,  need  to  be  crashed  as  fine  as  tbose  which  contaiD  little,  the  sulpharets  being  readily 
attacked  by  oxygen  and  chlorine  when  anprotected  by  a  coating  of  minerals  not  affected  by  these  gases.  When 
there  is  no  sulphur  present  it  is  necessary  to  add  it  as  pyrite,  brimstone,  or,  best  of  all,  as  copperas.  The  ore 
should  then  be  fine,  to  facilitate  the  immediate  and  complete  action  of  the  chlorine. 

If  the  reverberatory  furnace  is  properly  handled,  it  produces  the  least  flue-dust,  for  the  motion  of  the  ore  is 
less  violent  than  in  the  others.  With  care  in  the  reverberatory  furnace  the  amount  of  flue-dust  can  be  limited  to 
2  per  cent.  From  the  nature  of  the  Stetefeldt  furnace  a  considerable  amount  of  flue-dust  passes  into  the  dust- 
chambers,  but  as  practically  all  of  it  settles  there,  and  as  owing  to  the  auxiliary  fire  it  is  chloridized  to  a  higher 
percentage  than  the  ore  itself,  this  fact  is  of  no  importance.  As  much  as  10  per  cent>«  sometimes  passes  over.  This 
is  also  true  of  the  Howell  furnace,  except  that  the  dust  is  usually  not  so  well  settled  as  in  the  Stetefeldt.  At  the 
Grand  Prize,  in  Nevada,  the  flue-dust  chloridized  5  per  cent,  higher  than  the  ore  itself,  and  at  other  mills  this 
higher  chloridation  of  the  dust  is  very  frequently  the  case.  With  the  Briickner  furnace  the  amount  of  flue-dust 
is  usually  not  large,  but  it  is  not  chloridized  a«  high  as  the  ore,  and  sometimes  requires  a  second  roasting. 

The  draught  in  all  these  furnaces  can  be  regulated  by  two  dampers,  one  between  the  furnace  and  the  dust- 
chambers,  the  other  in  the  smokestack. 

Loss  OF  FLUE-DUST. — The  actual  loss  of  flue-dust  is  very  slight  with  most  ores  where  the  fUrnace  has  plenty 
of  dust-chambers  and  long  flues,  and  it  probably  does  not  often  exceed  1  per  cent. ;  but  where  the  ore  is  very 
finely  divided,  even  under  favorable  circumstances  this  loss  may  reach  5  per  cent.  Extensive  dust-chambers 
are  usually  desirable. 

As  regards  the  loss  of  silver  and  gold  by  volatilization,  no  reliable  data  are  available.  That  there  is  such  a 
loss  cannot  be  questioned,  but  at  present  there  is  no  accurate  means  of  estimating  it.  Except  with  ores  containing 
much  arsenic,  antimony,  and  zinc,  it  is  probable  that  it  never  exceeds  1  percent. 

Difference  in  composition  between  flue-dust  and  boasted  obe. — Flue-dust  is  different  in 
composition  from  roasted  ore.  It  is  lighter,  and  its  color  is  usually  a  shade  darker.  It  contains  ashes  and 
charcoal,  as  well  as  more  of  the  base-metal  chlorides  than  the  roasted  ore.  It  often  contains  fine  undecomposed 
sulphurets.  The  flue-dust  from  the  Stetefeldt  and  the  Howell  furnaces  is  chloridized  higher  than  the  roasted  ore. 
This  is  due  to  the  action  of  the  auxiliary  fire  through  which  the  dust  falls  as  it  comes  from  the  furnace.  In  some 
places  there  is  an  arrangement  by  which  a  small  percentage  of  fine  salt  can  be  mixed  with  the  dust  as  it  passes 
through  the  flame  to  assist  the  chloridation.  The  flue-dust  from  the  other  furnaces  is  chloridized  lower  than  the 
ore,  and,  although  the  auxiliary  fire  has  been  introduced  in  the  construction  of  Briickner  furnaces,  it  has  not  been 
found  to  have  the  desired  effect.  In  the  Briickner  furnace  the  cause  of  this  may  be  that  the  greater  part  of  the 
flue-dust  passes  over  into  the  chambers  when  the  ore  is  first  charged,  and  as  it  is  not  at  all  roasted  the  auxiliary 
fire  is  not  capable  of  chloridizing  it  The  tail  fire  is  more  beneficial  with  continuous  furnaces  than  with  those 
which  receive  a  charge  at  stated  intervals. 

Diffebent  kinds  op  fubnaces  as  compabed  to  each  otheb. — The  principal  advantages  and  disadvantages 
of  the  furnaces  described  may  be  briefly  stated  as  follows: 

The  Howell,  of  all  the  mechanical  furnaces,  is  the  one  which  is  most  easily  handled.  It  is  not  an  expensive 
furnace,  and  requires  little  power  and  few  repairs.  It  has  a  continuous  feed  and  discharge,  which  lightens  the  labor 
required.  It  is  .the  furnace  which,  with  the  exception  of  the  Stetefeldt,  requires  the  least  fuel  to  roast  a  ton  of  ore. 
Its  flue-dust  is  chloridized  to  a  higher  per  cent,  than  the  roasted  ore,  and,  with  the  possible  exception  of  the  Stetefeldt, 
it  requires  less  manual  labor  to  run  it  Like  all  continuous  furnaces,  it  requires  the  ore  to  be  crushed  fine  and 
needs  a  large  percentage  of  salt  when  the  ore  is  light  or  at  all  base.  These  points,  however,  are  not  serious 
disadvantages.  What  prevents  the  furnace  from  being  universally  adopted  is  the  fact  that  it  is  not  available  for 
the  basest  ores.  The  length  of  time  during  which  a  particle  of  ore  is  exposed  to  the  action  of  the  flame  and  the  air  is 
short,  though  in  the  latest  furnaces  the  time  has  been  considerably  extended.  The  reason  that  this  furnace  is  not 
adapted  to  chloridize  the  basest  ores  is  that  the  period  of  oxidizing-roasting,  which  begins  at  the  flue  end  of  the 
fui  nace,  is  altogether  too  short  to  permit  of  any  quantity  of  zincblende,  galena,  or  other  refractory  minerals  being 
oxidized,  and  they  pass  into  the  chloridizing  portion  before  the  metals  are  in  a  condition  to  combine  with  the 
chlorine  gas.  This  defect  of  the  furnace  is  of  little  importance  as  regards  i1:s  availability  in  all  cases  where  the 
ore  is  not  of  the  very  basest  kind,  and  but  very  few  of  the  ores  of  the  Pacific  coast  are  of  such  a  character, 

The  White  is  a  similar  furnace  to  the  Howell,  and,  except  that  the  flame  and  the  ore  enter  the  cylinder  together, 
there  is  no  gieat  difference  in  points  of  construction.  As  regards  expense  of  building,  power  required  to  run  it, 
repairs,  continuous  feed  and  discharge,  and  labor  required  in  manipqlation,  what  has  been  said  of  the  Howell 
applies  also  to  this  furnace.  The  fact  that  ore  and  flame  enter  the  cylinder  together  precludes  the  possibility  of 
distinct  oxidation  and  chloridation  periods.  It  is  necessar>'  to  crush  the  ore  fine,  and  the  flue-dust  is  not  usually 
chloridized  as  perfectly  as  the  ore,  nor  can  the  basest  ores  be  worked  in  it. 

The  Briickner  cylinder,  like  the  reverberator}^  furnace,  has  the  advantage  that  an  ore  which  is  in  any  way 
susceptible  of  chloridation  no  matter  how  base,  can  be  effectaally  chloridized  in  it;  but,  unlike  the  latter  furnace,  the 
efficiency  of  the  work  does  not  depend  upon  the  diligence  of  the  roaster,  whose  business  it  is  to  stir  the  pulp.    It 
cbloridizes  to  a  somewhat  higher  per  cent,  than  the  other  mechanical  fumaceB,  and  requires  less  salt.    ThA»ftk^«^v% 
may  be  accounted  for  when  it  is  remembered  that  the  ore  can  be  xoasteA  %i)asa«si>\i  \i«!festfe  Xiafe  ^»^x»Na^A^^^'^» 
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form  the  sulphates  necessary  to  the  proper  decomposition  of  the  salt,  so  that  when  that  is  added  nothing  but  an 
elevation  of  temperature  is  needed  to  complete  the  process.  On  the  other  hand,  it  is  a  furnace  which  in  some 
respects  is  inconvenient  to  handle  and  requires  more  power  to  drive,  as  the  charge  is  a  heavy  one  (from  3,000 
to  4,000  pounds).  The  bricks  forming  the  lining  occasionally  fall  out,  and  the  furnace  needs,  as  a  rule,  more  repairs 
than  the  others.  It  also  consumes  more  wood,  for  reasons  already  explained.  It  is,  however,  the  best  mechanical 
furnace,  known  for  working  very  base  ores. 

The  Stetefeldt  furnace  has  the  following  advantages :  Less  power  is  required  than  for  any  of  the  other  furnaces, 
and  but  few  repairs  are  needed ;  it  has  a  continuous  feed  and  discharge ;  it  requires  the  least  fuel  and  the  least 
labor  of  any  per  ton  of  ore  roasted ;  and  its  ore  and  flue-dust  are  chloridized  to  a  very  high  percentage.  Its  principal 
drawbacks  are  its  original  cost,  for  it  must  be  built  of  good  brick  and  well  anchored,  and  that  the  ore  worked  in  it 
must  have  nearly  a  fixed  percentage  qf  sulphur  and  nearly  a  fixed  value  in  silver  to  be  well  roasted.  Very  low  and 
very  high  grade  ores  cannot,  therefore,  be  worked  to  advantage.  The  loss  of  silver  and  of  gold  in  this  furnace  is  very 
slight,  and  where  there  is  a  large  quantity  of  ore  to  be  roasted  per  diem  and  the  ore  is  uniform  an^  of  a  suitable 
composition  this  furnace  is  much  to  be  recommended. 

The  reverberatory  furnace  does  excellent  work  on  all  kinds  of  ore,  and  admits  of  any  necessary  modifications 
in  the  process;  but  the  fact  that  it  involves  so  much  manual  labor,  thereby  making  the  process  a  very  expensive 
one,  prevents  it  from  being  employed  in  any  but  very  exceptional  cases.  Its  first  cost,  however,  is  much  less  than 
that  of  a  cylinder  or  shaft  furnace,  and  also,  of  course,  considerably  within  that  of  an  O'Harra  mechanical 
reverberatory.  As  the  price  of  labor  is  nearly  the  same  at  points  near  main  lines  of  communication  and  at 
localities  far  removed  from  them,  while  the  cost  of  freight  on  tbe  iron  and  the  fij:«-brick  involved  in  the  construction 
of  most  of  the  furnaces  increases  very  rapidly  with  the  distance  from  the  railroads,  the  reverberatory  furnaces  may 
often  be  the  most  economical  in  remote  districts. 

TYPICAL  GOLD  AND  SILVER  MILLS. 

As  specimen  works,  illustrating  the  two  extremes  in  the  amalgamating  processes,  the  Ontario  mill  and  the  two 
mills  of  the  Homestake  company  are  mentioned  below  in  some  detail.  The  former  is  a  type  of  the  tiry-crushing, 
chloridizing-roasting,  pan-amalgamating  mill,  working  on  base  silver  ores.  Its  process  is  complicated,  involving 
the  repeated  rehandling  of  material ;  and  though  in  this  mill  the  costs  are  brought  as  low  as  is  consistent  with 
good  results  the  large  force,  extensive  plant,  and  quantities  of  supplies  required  make  the  operation  an  expensive 
one.  The  latter  works  represent  the  treatment  of  free-gold  ores  brought  to  the  greatest  simplicity.  Between  these 
two  extreme  cases  are  many  gradations  in  type,  ranging  from  the  simple  water-power  gold  mills  of  California  and 
the  free-milling  silver  reduction  works  of  Nevada,  Arizona,  Idaho,  Montana,  etc.,  up  to  mills  employing  processes 
comparable  with  that  of  the  Ontario,  and  often  working  at  a  still  greater  expense. 

THE  ONTARIO  DRY-CRUSHING  40-STAMP  SILVER  MILL. 

The  mill  of  the  Ontario  Silver  Mining  Company  at  Park  City,  Uintah  district.  Summit  county,  Utah,  is  a  fine 
example  of  works  in  which  dry-crushing  and  cbloridizing-roastiug  precede  pan  amalgamation.  The  mill  was  built 
in  the  autumn  of  1876.  Stamps  were  dropped  January  26,  1877,  and,  aside  from  a  delay  of  six  weeks  in  the  latter 
part  of  1878,  when  the  hoisting  works  of  the  company  were  destroyed  by  fire,  and  another  of  nine  weeks  in  the 
spring  of  1880,  while  furnaces  were  in  construction,  besides  stoppages  of  a  few  days  for  cleaning  up  and  for  minor 
repairs,  the  mill  had  been  running  steadily  until  visited  by  the  census  expert  for  Utah.  The  building  is  a  large  and 
commodious  but  somewhat  unsymmetrieal  structure,  many  modifications  and  additions  having  been  made.  The 
plant  and  methods  are  designed  for  close  and  economical  work.    The  total  cost  to  the  close  of  1880  was  (321,000. 

Plant. — The  plant  includes  the  following  machinerj^:  Two  Blake  rock-breakers;  one  Lane  &  Bodley  hydraulic 
lift;  two  rotary  driers,  24  feet  long  and  having  a  grade  ol  9  inches;  eight  Cochrane  &  Hendy  self  feeders,  improved  by 
the  local  enginet^r ;  forty  850-pouud  stamps,  drop  8  inches,  speed  ninety-four  drops  "per  minute;  double-discharge  dry- 
crushing  batteries,  having  No.  30  and  No.  26  brass  wire  screens;  twenty-four  combination  pans;  twelve  settlers; 
one  agitator;  two  clean-up  pans;  one  quicksilver  elevator;  four  retorts  and  two  melting  furnaces;  one  battery  of 
five  400-pound  stamps,  7-  to  7J-inch  drop,  spee<l  ninety  per  minute,  and  screen  No.  20,  for  crushing  saltj  two 
Stetefeldt  roasting  furnaces,  with  necessary  fiucdust  chambers;  one  Howell  roasting  furnace  and  dust  chamber; 
one  250  horse-power  horizontal  engine  and  four  horizontal  boilers.  In  connection  with  the  mill  the  company  also 
owns  boarding  and  lodging  houses,  barns,  water-tanks,  blacksmith  and  machine  shop,  etc. 

The  ore,  the  hauling  of  which  is  charged  to  the  mill,  is  dumped  from  the  wagons  upon  iron  grizzlies  9  feet  long, 
set  at  an  inclination  of  30^  and  having  2- inch  spaces.  That  which  passes  over  the  grizzlies  goes  to  the  two  Blake 
rock-breakers  and  then  falls  with  the  fine  ore  into  the  mill  bins,  which  hold  several  thousand  tons.  Gars  are  filled 
from  chutes  and  hoisted  8  or  10  feet  by  the  hydraulic  lift.  A  laborer  empties  them  into  hoppers  over  the  rotary 
driers,  to  which  an  ingenious  self-feeding  apparatus  of  local  construction  is  attached.  One- tenth  of  a  cord  of  wood 
per  ton  of  ore  treated  is  used  in  drying.  The  driers  dump  upon  the  fioor  through  a  side  chute.  The  ore  is  then 
shoveled  into  wheelbarrows  and  taken  to  the  battery  self-feeders.  Screw  conveyors  and  belt  elevators  next  carry 
j't  to  boppera  over  the  Stetefeldt  ftimaoes. 
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Salt  is  not  crushed  with  the  ore,  bat  in  a  separate  5-8 tamp  battery.  This  battery  is  fed  by  hand,  and  discharges 
ihrongh  a  chnte  into  a  wheelbarrow,  from  which  it  is  dumped  into  a  hopper.  Immediately  under  this  hopper,  and 
connecting  with  it  by  a  short  tube,  is  a  small  horizontal  screw  conveyor  driven  by  a  cone  pulley.  This  carries  the 
required  amount  of  salt  to  a  tube  leading  to  the  main  ore  conveyor,  immediately  beneath.  By  means  of  the  cone 
pnlley  the  speed  of  the  conveyor  can  be  regulated,  and  thus  the  required  percentage  of  salt  be  added.  At  the  time  of 
examination  the  proportion  of  salt  used  was  18  per  cent,  of  the  weight  of  the  dry  ore.  The  pulp  and  salt  are 
intimately  mixed  in  the  conveyors  before  reaching  the  furnaces. 

The  battery  glides  consist  of  pieces  of  oak  wood  having  the  fiber  parallel  to  the  stems,  mortised  into  the 
ordinary  guides.  These  are  found  to  wear  much  longer  than  guides  cut  in  the  usual  manner.  The  new  die  surface 
is  about  level  with  the  lower  edge  of  the  discharge.  The  end  and  middle  stamps  are  given  a  trifle  more  fall  than 
Nos.  2  and  4.    The  order  of  drop  is  1—4—2—5—3. 

Steel  shoes  and  dies  had  been  in  use  for  two  years  with  fair  results.  They  wear  about  a  year,  at  the  end  of 
which  time  the  snrfiEtces  are  extremely  irregular,  usually  showing  several  depressions  from  thi*ee-quarters  of  an  inch 
to  1}  inches  in  depth  and  having  worn  away  about  one-sixth.  The  shoes  are  then  refaced  and  used  another  year. 
Experiments  were  made  with  a  combination  of  steel  shoes  and  cast-iron  dies,  but  no  definite  results  had  been 
reached  at  the  time  the  mill  was  reported  on. 

Screens  usually  last  thirty  days.  Only  three  stems  had  been  broken  in  four  years,  the  part  affected  by  the 
guide  bearings  wearing  out  first.  One  set  of  twenty  stems  lasted  three  and  one-half  years ;  the  other  set  only  two 
and  one-half  years. 

FiTBNACES. — ^The  Stetefeldt  furnaces  at  this  mill  are  38  feet  from  screen  to  hearth.  The  walls  are  made  of 
double  courses  of  brick,  between  which  is  a  3-inch  space  filled  with  ashes.  The  water-jackets  at  the  top  of  the 
furnaces  have  been  removed,  as  they  were  found  to  be  unnecessary.  Each  furnace  treats  from  22  to  25  tons  per 
day,  but  the  possible  capacity  is  somewhat  greater.  The  amount  of  wood  consumed  in  roasting  is  one-fifth  of  a 
cord  per  ton.  The  arches  and  bridge  walls  of  the  fire-boxes  usually  require  repairing  two  or  three  times  per  year, 
the  work  occupying  three  or  four  days  at  each  time.  Charges  are  drawn  into  cars  every  hour  from  the  hoppers, 
bat  only  the  lower  portion  of  the  ore  is  removed,  so  that  practically  ore  remains  in  the  furnace-pit  from  four  to  six 
hours.  It  is  then  dumped  in  a  heap  on  the  cooling  floor  and  allowed  to  remain  from  sixteen  to  twenty-two  hours 
before  being  wet  down.  It  has  been  found  that  this  increases  the  amount  of  silver  chloridized  several  per  cent 
beyond  that  obtained  when  it  is  wet  down  immediately.  During  the  year  February,  1879,  to  February,  1880, 
the  average  percentage  chloridized  was  86^.  At  the  time  of  the  agent's  visit,  owing  to  improvements  and 
experience,  the  average  for  ten  days  for  both  itimaces  was  92.7  per  cent. 

The  flue-dust  assays  much  higher  than  the  roasted  pulp  at  the  base  of  the  shaft,  but  no  average  results  were 
obtained.  The  flue-dust  chambers  are  of  brick,  10  feet  wide,  16  and  18  feet  high,  and  30  and  44  feet  long.  These 
are  divided  by  partition  wajls  into  smaller  chambers  3^  feet  wide.  From  these  flues  of  considerable  length  lead  to 
brick  stacks  upon  the  hill-side.  The  flue  from  the  dust-chambers  of  the  new  Stetefeldt  furnace  is  of  brick,  300  feet 
long  and  3^  by  5}  feet.  The  chimney,  the  base  of  which  is  perhaps  80  feet  above  the  floor  of  the  furnace  room,  is 
87  feet  high.    It  is  about  5  feet  square  at  the  base  and  3  feet  square  at  the  top. 

A  Howell  furnace  with  flue-dust  chambers  and  all  the  necessary  appliances  was  built  in  the  winter  of  1879-'80. 
It  is  24  feet  long,  with  52-  and  62-inch  cylinders.  It  ran  only  about  twenty -five  days,  during  which  time  a  series  of 
assays  were  made  for  the  purpose  of  comparing  the  Stetefeldt  with  the  Howell  furnace,  and  the  latter  was  then  shut 
down.    The  comparative  experiments  were  made  by  Mr.  Stetefeldt. 

Amalgamation. — After  having  been  wet  down  the  ore  is  taken  in  a  car  to  the  pan  room.  It  passes  over  a 
pair  of  platform  scales,  where  it  is  weighed,  and  two  spoonsful  are  taken  for  the  chloridation  sample.  The  sampling 
spoons  used  are  similar  to  a  butter-tester  in  shape. 

The  pans,  5  feet  3  inches  in  diameter  by  2  feet  10  inches  deep,  are  charged  with  about  2,800  pounds  (dry  weight) 
of  pulp,  heated  with  live  steam  and  run  eight  hours,  the  muUer  making  sixty-five  revolutions  per  minute.  The 
temperature  of  the  pans  when  first  heated  is  190^  F.;  at  the  end  of  two  hours,  178^^  in  five  hours,  170^;  and  shortly 
before  discharging,  160^.  Three  hundred  pounds  of  quicksilver  are  added  i>er  pan  immediately  after  heating. 
Formerly  it  was  the  custom  to  add  1  and  1^  pounds  of  zinc  per  charge,  and  sometimes  salt  and  iron  turnings.  This 
has  been  discontinued,  as  it  lowered  the  fineness  of  the  bullion  from  fifty  to  one  hundred  thousandths,  and  did  not 
appreciably  increase  the  percentage  amalgamated  or  save  the  castings  to  any  considerable  extent. 

The  wings  are  not  upon  tbe  sides  of  the  pads,  as  has  been  ordinarly  the  practice,  but  are  attached  to  a  frame 
of  3-  by  4-inch  stuff  running  across  the  top  and  center  of  each  pan.  The  wings  are  1-inch  boards,  2  feet  long  and 
14  inches  wide.  The  longer  dimension  is  placed  vertically  and  the  shorter  obliquely  to  the  radii  of  the  pan,  2 
inches  being  left  between  the  wing  and  the  side  of  the  pan  and  7  inches  between  the  wing  and  the  sleeve  of  the 
mnller. 

The  settlers  are  8  feet  by  3  feet  9  inches,  make  thirteen  revolutions  per  minute,  and  retain  a  charge  four  hours. 
After  a  i>an  has  been  discharged  into  a  settler,  the  latter  is  filled  with  water  and  run  three  and  one-half  hours, 
when  it  is  emptied  in  half  an  hour  by  palling  two  plugs. 
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The  settler  sands  all  pass  through  one  agitator,  4  feet  deep  by  9  feet  4  inches  in  diameter,  making  twelve 
revolutions  per  minute,  which  had  just  been  placed  in  position.  No  accurate  data  regarding  the  amount  of 
quicksilver  or  amalgam  caught  could  be  obtained.  Most  of  the  tailings  have  been  caught  since  September,  1878, 
and  20,000  tons,  assaying  $18,  were  supposed  to  be  in  the  reservoirs  at  the  time  of  examination.  The  quicksilver  is 
strained  from  the  amalgam  through  No.  0  duck  bags.  It  falls  into  iron  tubs,  and  thence  runs  to  a  tank.  A  rubber- 
belt  conveyor,  with  small  Russia  iron  buckets,  takes  it  to  a  quicksilver  reservoir  above.  From  this  there  are  two 
main  lines  of  half-inch  pipe,  with  branches  to  each  pan,  terminating  in  a  hollow  cylinder.  This  is  supposed  to  hold 
300  pounds.  When  it  is  full  and  the  pan-charge  ready,  a  plug  in  the  bottom  is  withdrawn  and  the  quicksilver  runs 
into  the  pan. 

Sampling. — The  ore  is  weighed  in  the  wagons  as  it  comes  from  the  mine.  It  is  supposed  to  contain  about  11 
per  cent,  of  moisture.  The  battery  sample  is  taken  from  the  screens  at  tjie  top  of  the  Stetefeldt  every  hour,  these 
hourly  samples  constituting  a  24-hour  sample.  After  assaying,  the  percentage  of  salt  used  is  allowed  for  in 
calculating  the  true  battery-sample  assay.  Tailings  samples  are  taken  as  usual.  The  chloridation  sample 
previously  mentioned  as  taken  from  the  car  gives  the  chloride  assay  by  the  common  hyposulphite  method ;  but  a 
portion  of  this  car  sample  is  also  leached,  dried,  and  weighed,  to  determine  its  percentage  of  moisture  and  the 
quantity  of  soluble  salts  present.  Assuming  that  the  soluble  salts  are  sodium  sulphate  and  excess  of  sodium 
chloride,  the  assays  made  before  and  after  roasting  afford  a  means  of  comparison  which  is  certainly  better  than 
nothing,  and  possibly  sufQcient  to  check  the  working  of  the  furnace.  As  a  means  of  comparing  different  roasting 
flimaces,  such  as  the  Stetefeldt  and  the  Howell,  however,  it  is  manifestly  insufficient,  since  soluble  metallic  salts 
are  also  formed  in  the  roasting  process.  Tlie  percentage  of  soluble  salts  in  the  Ontario  ore,  after  treatment  in  the 
Stetefeldt  furnace,  is  from  18  to  28. 

Cleaning  up. — ^The  mill  is  thoroughly  cleaned  up  once  in  three  or  four  months,  or  when  it  shuts  down  for 
repairs;  but  a  partial  clean-up  is  made  at  the  end  of  each  month. 

liETOBTiNG. — ^The  amalgam  is  taken  on  a  car  to  the  retort  room.  The  retorts  are  circular,  14  inches  in  diameter, 
5j^  feet  long,  and  have^the  vent  at  the  upper  part  of  the  back  end.  They  are  charged  with  about  2,000  pounds, 
which  fills  them  two-thirds  full.  Eetorting  is  finished  in  from  six  to  six  and  one-half  hours  from  the  time  of  sealing, 
a  dull  red  heat  being  maintained  during  the  last  four  hours.  The  mercurial  vapor  is  condensed  in  a  discharge  pipe, 
2  inches  in  diameter,  which  passes  through  a  cylindrical  water-jacket  4  feet  long. 

The  old  retorts  lasted  one  and  one-half  years,  running  every  other  day.  The  newer  ones  aie  much  thicker,  and 
after  having  been  in  use  two  years  appeared  nearly  as  serviceable  as  ever. 

Melting. — The  bullion,  which  is  about  one-seventh  of  the  amalgam  in  weight,  is  melted  in  No.  50  Dixon 
crucibles,  in  fire-brick  furnaces  about  17  inches  square.  A  little  borax  is  added  to  flux  the  iron  and  sand,  and  the 
skimmings  are  saved  and  put  through  the  batter^'  once  a  year.  The  fineness  of  the  bullion  is  0.G80  to  0.840, 
averaging  0.750,  the  base  portion  being  chiefly  copper. 

Loss  OF  quicksilver. — Actual  weighings  have  shown  a  loss  of  quicksilver  of  ftearly  3^  pounds  per  ton  of 
ore  worked. 

Loss  OF  IBON. — It  was  estimated  that  during  the  year  ending  February  1,  1880,  the  amount  of  iron  consumed 
in  the  mill  was  21^  pounds  per  ton  of  ore  treated.  This  included  the  iron  of  battery  shoes  and  dies,  pan-shoes  and 
dies,  mullers,  sleeves,  retorts,  etc. 

Labor. — The  regular  mill  force  for  twenty-four  hours  is  as  follows: 

Table  CXIV.— FORCE  EMPLOYED  AT  THE  ONTARIO  MILL. 


Claae. 


Foreman 

Chief  engineer . 

Asaayer 

Clerk 


Night  ^oes 

Ore  weigher 

Rook-breaker 

Carmen  and  drj  ing-ftimaoo  feeders. 

Ore  driers 

Battery  feeders 

Amalgamators 

Cannen 


i 

I 
§ 

I 


CooUag-floor  men 


1 
1 
1 
1 
1 
1 
1 
2 

13 
8 
4 
2 
6 

11 


o 


m 

t 
I 


12  $4  50 

10  4  00 

10    I  3  00 

12  4  00 
8  8  OOandS  50 
8  4  00 

13  4  50 
13  400 

8  400 

8  400 


Class. 


p. 
6 

4> 

U 

B 

9 


Engineers 2 

Firemen ^ 2 

Saltfeeders 2 

Watchman 2 

Carpenters 3 

Machinists 2 

Machinists*  helpers 2 


Retorter 

Melter 

Storehoose  keeper 

Blacksmiths 

Wood  haolen  and  team. 

Aia^yer*8  helper 

TailiBg»>pit 


1 
1 
1 

1 
1 
1 
1 


a 
o 

5 
i 

O 

a 


12 
12 
12 
12 
10 
10 
10 
10 
10 
10 
10 
10 
10 


8 


$4  00 

3  30 

4  00 

3  00, 
3  00  to  4  00 

4  00 

3  00 

4  00 
8  50 
8  75 

8  25 ends  00 
780 
tM 

tn 
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EXPBNSBS  AND  BESULTS. — ^During  the  census  year  the  operations  of  the  mill  showed  the  following  figures : 

Amoant  paid  on  labor  aoooiuit $127,404  SI 

Amount  paid  for  mill  sapplies $151  537  78 

Amoant  paid  for  repairs  and  construction $65,580  00 

Gross  ore  worked  in  year tons...  13,858 

Net  ore  worked  in  year  (estimated) .do....  11,481 

Total  number  of  days  in  operation 283 

Total  bullion  product  in  year $1,344,723  73 

Total  discount  on  bnUion t $171,241  60 

Daring  the  company's  fiscal  year,  from  February  1,  1879,  to  Febmary  1, 1880, 15,372  gross  or  12,342|  net  tons 
were  treated.  The  average  assay  valae  of  the  ore  was  $130  94,  and  the  average  tailings  assay  was  $17  49.  The 
percentage  extracted  was  88.  The  bullion  product  for  that  period  was  $1,425,003. .  At  the  time  of  examination, 
however,  battery  samples  for  10  days  averaged  $149  65,  and  tailings  samples  for  the  same  time  $11  12. 

The  cost  of  milling  ore  is  $11  69,  or  $15  including  hauling,  superintendence,  etc.  Supplies  cost :  Goal,  $8  25 
and  salt  $8  per  ton ;  wood,  $4  per  cord. 


THE  HOMESTAKE  80-  AND  ISO^TAMP  GOLD  MILLS. 

The  two  large  mills  of  the  Homestake  Mining  Company,  at  Lead  City,  in  the  Black  hills  of  Dakota,  aie 
examples  of  the  economy  and  simplicity  to  which  the  treatment  of  free-gold  ores  on  an  extensive  scale  has  been 
brought.  The  80  stamp  mill,  known  as  the  ^^  Homestake  ",  was  completed  in  July,  1878,  at  a  cost  of  $164,500.  The 
120-stamp,  or  '<  Golden  Star",  mill  cost  $251,500,  and  was  finished  in  September,  1879.  Both  mills  are  situated 
immediately  at  the  mine.  The  process  is  wet-crushing,  battery  amalgamation,  and  amalgamation  upon  outside 
plates.  The  capacity  of  the  larger  mill  is  rated  at  325  tons  per  twenty-four  hours,  and  that  of  the  80-8tamp  mill  at 
225  tons. 

Plant. — ^The  80-stamp  mill  contains  the  following  machinery :  Four  Blake  improved  No.  5  rock-breakers ; 
sixteen  Hendy  self-feeders;  eighty  750-pound  stamps,  in  batteries  of  five  each,  drop  8}  inches,  84  per  minute,  falling 
in  the  order  1 — 4 — 2 — 5—3 ;  one  clean-up  pan ;  one  No.  5  Eaiowles  steam  pump,  one  20^-  by  40-inch  engine,  190 
horse-power;  two  16-foot  horizontal  boilers. 

The  120-stamp  mill  has  six  Blake  improved  No.  5  rock-breakers ;  twenty -four  Hendy  self-feeders ;  one  hundred 
and  twenty  750- pound  stamps,  in  batteries  of  five  each,  drop  8}  inches,  speed  82  per  minute,  falling  in  the  same 
order  as  in  the  other  mill;  one  clean-up  pan ;  one  Knowles  No.  5  steam  pump ;  one  26:  by  60-inch  engine,  300  horse* 
power ;  four  16-foot  horizontal  boilers. 

The  batteries  of  these  mills  are  arranged  back  to  back,  with  space  for  the  feeders  between,  the  discharge 
being  in  opposite  directions. 

Labor. — ^The  force  employed  in  these  mills  is  very  small,  the  process  being  very  simple  and  the  operations  as 
nearly  automatic  throughout  as  it  is  possible  to  make  them.  The  regular  mill  staff  is  four.  The  pay-rolls  are  as 
follows : 

Table  CXV.— FORCE  EMPLOYED  AT  THE  HOMESTAKE  80-STAMP  MILL. 


Komber 
employed. 


AnuJgUDAton. 

Carpenter 

Day  laborers... 

Engineers 

Feeders 

Foremen 

MMbinUt 

Watcbman 


5 

1 
9 
2 
2 
2 
1 
1 


Lencth 
of3ia 

1 
Wane 
persalft. 

Howrr. 

12 

$4  00 

12 

600 

12 

800 

12 

400 

12 

tfiO 

12 

460 

12 

400 

12 

1 

800 

Table  CXVI.— FORCE  EMPLOYED  AT  THE  GOLDEN  STAB  120-8TAMP  MILL. 


Class. 


Unmber 
employed. 


Amalgamators. 
Day  laborers... 

Engineers 

Feeders 

Foremen 

Maebinist 

Millwrigbt 

Watcbman  .... 
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Cost  of  MiLLiNa.— These  mills  had,  ap  to  August,  1880,  crushed  275,282  tons,  and  the  total  gross  product 
to  that  date  was  $1,924,769  62.  The  mine  account  during  this  period  showed  an  average  cost  of  $1  32  per  ton, 
and  incidental  expenses  amounted  to  78  cents  per  ton.    The  expense  of  milling  is  shown  in  the  following  table : 

Table  CXVIL— COST  OP  TBEATMENT  AT  THE  H0ME8TAKE  MILLS. 


Items. 


ToUl 

Labor 

Supplies . . . 

Water 

Wood 

Machinery . 

Candles 

OU 

Qnickailver 

Teams 

Coal 

Lumber 

Timber.... 


804TAMP  MILL  (153,872  tons 
treated). 

\ 


Coet  per  ton. 


$1  80. 18 


oAase 

0  10.86 
0  11.66 
0  27.88 
0  1&20 
0  00.77 
0  02.42 
0  01.79 
0  02.15 
0  0L79 
0  01.54 
0  00.26 


Amount  ex* 
pended. 


$199, 661  01 


81,887  72 

15,887  88 

17, 874  22 

42, 759  35 

24,847  88 

1, 185  75 

8,721  00 

2, 751  71 

3,295  00 

2,742  20 

2,861  16 

307  14 


120-flTAMP  MILL  (121,910  tons 
treated). 


Cost  per  ton. 


Amoont  ex> 
pended. 


$0  77.70 


0  83.17 
0  02.41 
0  10.29 
0  24.76 
0  08.26 
0  00.13 
0  01.09 
0  01. 19 


$94, 726  48 


40.483  75 

2,988  75 

12,548  51 

80,186  08 

8.977  20 

.  152  70 

1,828  75 

1,456  00 


0  01.83 
0  00.07 


1,681  39 
84  40 


Concerning  the  working  of  these  mills  Superintendent  McMaster  writes :  « 

The  gold  Gontatned  in  the  ore  is  mostly  coarse,  and  is  easily  saved  in  the  batteries.  The  ore  is  in  the  highest  degree  free  milling; 
even  that  from  the  lower  levels  with  several  per  cent,  of  iron  pyrites  is  readily  amalgamated,  the  concentrated  sulphnrets  frt>m  the  tailings 
showing  but  |8  per  ton.  The  average  loss  of  gold  while  working  ore  containing  from  $8  to  $10  per  ton  is  bat  $2,  as  proved  by  fire  assays 
of  the  tailings,  indicating  a  yield  of  75  to  80  per  cent.  Daring  the  year  ending  September  1, 1880,  both  mills  had  been  kept  continuously 
at  work,  stopping  only  to  clean  up  on  the  first  and  fifteenth  of  each  month.  They  are  in  good  condition  and  repair,  and  the  result  of  their 
work  is  in  every  way  highly  satisfactory.  The  amount  of  ore  crashed  per  stamp  <n  twenty-four  hours  has  been  increased  by  improved 
working  to  3  tons.  The  quantity  milled  per  month  subsequent  to  the  census  year  averaged  16,700  tons,  while  previously  2  tons  per  stamp, 
or  12,000  tons  per  month,  was  regarded  as  good  work. 

The  average  gross  yield  of  the  ore  to  June,  1879,  was  $9  G9  per  ton.  Since  then  it  was  found  advantageous  to  extract  and  mill  all 
the  rock  between  the  walls  of  the  vein.  This  lowered  the  grade  of  the  ore  somewhat,  but  the  gross  amount  milled  has  been  increased  in 
greater  proportion,  while  the  cost  of  mining  has  be^n  correspondingly  reduced.  The  yield  of  ore  from  September,  1879,  to  February,  1880, 
varied  from  $4  25  to  $5  60  per  ton.  Since  that  date  it  has  been  increased  by  the  ore  of  higher  grade  extracted  from  the  100-foot  level, 
and  n  ow  averages  |7  95  per  ton. 

Blankets  and  concentrating  machinery  are  not  employed,  as  on  careful  examination  and  experiment  their  use  was  found  unnecessary, 
the  pulp  being  easily  amalgamated  in  the  batteries  and  in  passing  over  the  plates.  The  most  perfectly  concentrated  tailings  will  not 
assay  per  ton  more  than  the  rock  from  which  they  are  derived.  The  loss  of  quicksilver  in  working  is  very  small,  being  sixteen  one- 
hundredths  of  an  ounce  per  ton  of  ore  milled,  at  present  prices  equivalent  to  half  a  cent  per  ton.  The  increased  capacity  of  the  mills  has 
been  aided  by  improve. I  automatic  machinery,  reducing  the  cost  of  milling  to  90  cents  per  ton  in  the  80-stamp  mill  and  71  cents  per  ton 
in  the  120-stamp  mill.  The  mills  are  run  by  steam.  Firewood  is  delivered  at  |4  75  per  cord.  The  cost  of  fuel  is  28  cents  to  the  ton 
of  ore  crushed.  Water  is  purchased  for  the  mills  from  the  Black  Hills  Canal  and  Water  Company  at  the  rate  of  $2  per  stamp  per  week. 
Forty  miner's  inches  are  required.  The  cost  is  11  cents  per  ton  of  ore  crushed.  The  water  company  obtain  an  abundant  supply  from  the 
head  of  Whitewood  creek,  a  distaiice  of  10  miles.  The  average  fineness  of  the  bullion  in  the  first  year's  working  of  ore  from  the  open  cats 
on  the  surface  was  0. 825  gold,  0. 165  silver,  and  the  value  per  ounce  $17  25 ;  at  the  close  of  the  census  year  the  average  fineness  was 
0. 800  gold,  0. 170  silver,  and  the  value  per  ounce  $16  75,  most  of  the  ore  coming  from  the  100-foot  level. 


ARRA8TBAS. 

The  arrastra  is  a  simple  and  effective  device  for  reducing  ores,  the  legacy  of  the  primitive  but  much  underrated 
mining  system  of  Mexico.  Notwithstanding  the  slowness  of  its  operation,  it  has  not  been  entirely  supplanted  by  the 
stamp-  and  pan-mill,  and  still  has  a  large  field  of  usefulness.  The  arrastra  is  the  prototype  of  the  amalgamating  pan; 
indeed,  it  combines  to  a  certain  extent  in  a  single  apparatus  the  functions  of  stamps,  pan,  and  settler.  The  leading 
advantages  of  the  arrastra  are :  simplicity  of  construction  and  cheapness  of  first  cost,  thus  placing  it  within  the 
means  of  mine  owners  having  but  small  capital  and  enabling  it  to  be  used  during  the  period  of  development  of 
mines,  economy  in  working,  and  effectiveness  in  saving  the  precious  metals  of  ores  adapted  to  it  when  judiciously 
managed.  Its  disadvantages  are  the  relatively  small  quantity  of  ore  which  can  be  treated  in  a  given  time  and  the 
flBbct  that  certain  classes  of  ores  are  not  suited  to  it,  though  this  latter  objection  may  also  be  said  to  apply  to  any 
particular  type  of  stamp-  and  pan-mill. 

Arrastras  are  still  largely  used  in  the  United  States,  but  of  the  several  hundred  scattered  through  the  country 
a  few  only  were  selected  for  examination.  Table  GXYIII  gives  the  number  of  arrastras,  number  and  weight  of 
drags  in  each,  and  oharaoter  of  motive  power  of  thirty-two  works,  in  which  are  employed  one  hondred  and  devoi 
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Tablx  CXVm.-^PECIMEK  ABRA8TRA  MILLS. 

AWaAMAMA, 


County  aad  dtotzkt. 


Works. 


KaSS 


HoostOD  4k  PinaoB. 


Be 


Krnnber  of 
drafts. 


Weight  of  draies. 


HoCire  pover. 


1.0 100  to  900  eoch . .   8  borao-power  eogine;  also  rmis  botteay. 


Hnslspsi Gross  4k  Snlth  . 

TATJLFAL 

^cer Sonth  Oio  BeDo 

Wslker Thnndarbolt.... 

WesTor  Na2 Johnson 

Kssh 


Angels Leper,  Keys  ft.  Co 

Do Potter 

Independenoe Chsmpton 


Potter  Bidge Fresno  Snteti»rise 

PLUMAS. 

ItsUsB 


2     2c»ch 4 


2  4  esch 400  esch 5  horse-power  engme. 

4  4  esch 175  esch 20  horse-power  engine. 

2  4esch 250esoh 2  horees. 

3  6 200  esch 1  horse  for  esch  szrsstrs. 


CAI<IVOB5riA. 


0     3esch 300  to  500  esch..   Overshot  wheel  28  feet  diameter,  50  inches 

water. 
2     3esch 200 to 500 esch..   (hershot wheel 20 feet dismetsr. 25 inches 

water. 
2    4  each 750esch Overshot  wheel  40  feet  dismeter,  50  inches 

wster. 


8     4esoh 


800  to  1,000  esch. 


35     Usoallj  4  esch    500  to  2,000  esch .    Hnrdy-gnrd.v  wheels. 


C0I«0KA90. 


BOOLDBB. 


Colonido. 


George  Bschelder. 

OLRAT. 

Iron  Springs *  Bock  Point *... 


2     2esch Wster-power. 


4     eesch 


200  esch i  Tnrhine. 


BOUft. 


Grsnite. 


lows 


Ysnkee  Fork 
Do 


OWTHXB. 


Csrson 
Do. 


Norton's v. 

Sesles  ft  Wsgner's 

TrssVs ... 


1     8 t  20(^-400  snd  800..   40  horse-power  engine :  runs  hsttery  slso. 


1    LHfel  tnrhine,  ISi  inches  diametn*;  65 

feet  fall. 

2  4  esch al.000-1.200esch  Overshot  wheel,  15  fret  diameter,  5  f«et 

face:  150  inches  wster. 

2     4  esch 250  to  300  esch  . .    In  winter,  30  horse-power  engine :  other  8 

months,  20  feet  overshot  wheel  4  feet 

2     4  esch 800  esch    Overshot  wheel  24  feet  diameter.  2  feet 

ftce. 


a  When  new ;  vsed  nntO  worn  to  250  or  300  pounds. 


HOlVTAIfA. 


DBKBLODOS. 


•      Blsck  Tsfl. 


LEWIS  A2a>  CLABXB. 

Oio Fino Gnleh 


Black  Tsil.. 
Glen  Egbert 


2    4  each 
1     4  esch 


2.000  to  3.000 Wster-power. 

500  esch '  Overshot  wheel.  14  fert  diameter.  2}  feet 

face. 


Schafer 


2     One  4 :  one  8  . .    500  each Overshot  wheel  S3  feet  diameter. 


MADI80S. 
BilTerStnr '  H.Sisgehrist 


2     4  esch 800  esch 


Overshot  wheel.  SO  feet  dismeter,  nslng 
80  inches  wster. 


IfBTADA. 


E.B.WiIlli. 


1     5 120esch 


wheel. 


GsUHiU i  RBLChaadlsr 


1  .  4. 


200  to 808  each..   Overshot  whosl  34  feet  diasMter. 
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Table  CXVUI.— SPECIMEN  ABKASTBA  MILLS— Continued. 

ifBW  aiBzica. 


Connty  and  diatriot.                                          Works. 

II 

Kamber  of 
drags. 

Weight  of  drags. 

Motive  power. 

OBAKT. 

Pinoa  Altos SkiUicorn's * 

4  each 

Poundi. 
80  each 

20  horse-power  engine. 

NORTH  CABOI^INA. 


NASH. 

Oriffith  township 


40  horse-power  engine. 


OBBOON. 


BAKBB. 

Chieken  Creek, 

ORAirr. 
Granite 

JOSBPHIKl. 

Yank 

TAKIMA. 

Peshaston 

Do 

D<» 


McCord 

Beagle 

Sagar  Pine 

Cooper  &  Lockwood 

Sksfer 

WiterA  Miller 


8 

1 
3 


4eaoh 


4  each 


Oeaoh 


4 

5  each 


800  to  500  each.. 


800  each 


800  each 


Orershot  wheel,  24  feet  diameter,  12  horse- 
power. 

Hnrdy-gnrdy  wheel,  10  horse-power. 


Water  wheel,  20  horse-power. 


200  each i  Tnrbine,  20  feet  diameter,  13  feet  fUl.  9 

I      horse-power. 

500 I  Horixontal  hardy-gnrdy. 

Hurdy-cardy,  8  horse-power ;  and  breast 
whee^  20  horse-power. 


OwNEBSHip. — The  greater  number  of  arrastras  are  owned  in  connection  with  small  bat  prodnctive  mines. 
Of  those  which  are  owned  independent  of  mining  property  a  few  of  the  larger  and  best-equipped  works  are 
operated  as  custom  mills,  while  the  others  are  run  on  tailings.  A  large  number  of  water-power  arrastras  are 
engaged  in  working  over  the  tailings  of  the  Gomstock  and  other  veins.  Of  the  arrastras  reported  upon  nearly  all 
were  constructed  since  1876.  As  they  are  so  often  built  merely  as  temporary  make-shifts,  it  is  natural  that  their 
average  life  should  be  short.    Incorporated  companies  seldom  own  arrastra  milk. 

Cost  op  plant. — ^The  crudest  form  of  arrastra,  to  be  operated  by  mule-power,  can  be  built  for  $150.  From 
this  the^cost  of  construction  ranges  upward  to  $1,000  for  a  substantial  and  large  apparatus.  Other  plant  is  also 
involved  in  the  better  class  of  arrastra  mills,  such  as  the  building,  engine  or  wheel,  ditches,  flumes,  pipes,  retorts, 
and  when  pans,  etc.,  are  added,  as  is  sometimes  the  case,  the  mill  becomes  an  expensive  afifoir.  The  cost,  complete, 
of  twenty-six  mills,  having  ninety-two  arrastras,  is  reported  at  $137,590,  or  an  average  of  $5,292  for  each  works, 
and  of  $1,495  per  arrastra,  including  all  other  plant.  These  mills,  however,  are  of  better  construction  than  is 
usual,  and  their  average  cost  is  considerably  above  that  of  ordinary  arrastras. 

CoNSTBUCTiON. — The  arrastra  in  its  simplest  form  consists  of  a  circular  bed  of  rock  from  6  to  10  feet  in 
diameter,  with  walls  of  vertical  planks,  having  an  upright  pivoted  post  in  the  center,  from  which  extend  two  or  four 
fixed  horizontal  arms.  Stone  drags,  weighing  usually  from  200  to  1,000  pounds  each,  are  attached  by  ropes  or 
chains  to  the  extremities  of  the  arms,  and  are  slowly  drawn  around  by  the  rotation  of  the  latter.  The  depth  is 
usually  between  18  and  30  inches.  The  pavement  and  drags  are  of  the  hardest  rock  conveniently  obtainable, 
commonly  granite  or  basalt.  Sometimes  flinty  quartz  is  used,  but  a  coarse-grained  rock  which  will  not  become  too 
highly  polished  is  preferable.  The  pavement  is  Laid  with  much  care,  and  should  be  quite  solid,  so  that  while  the 
amalgam  may  collect  in  the  small  interstices  there  should  be  as  little  loss  as  possible  through  leakage  into  the 
ground  beneath.  Hydraulic  cement  is  sometimes  used  in  setting  the  bed.  The  paving  is  usually  12  inches  thick 
when  new. 

An  improved  apparatus,  called  the  Americanized  arrastra,  has  been  introduced  by  Mr.  A.  B.  Paul,  of  San 
Francisco.  It  is  a  douUe  iron  pan,  the  inner  portion  provided  with  a  grinding  mulier  similar  to  that  used  in 
common  amalgamating  pans,  while  a  set  of  drags  travels  in  the  outer  circle,  which  is  14  inches  wide  and  5  inches 
below  the  pan  mulier.  It  is  run  by  water-  or  steam-power,  and  is  driven  by  bevel  gear  beneath  the  arrastra.  A 
revolving  amalgamated  copper  circle  acts  as  do  the  aprons  of  gold  batteries.  The  sizes  made  are  6  and  8^  feet  in 
diameter.  The  latter  size  requires  5  horse-power,  weighs  4^  tons,  and  has  a  capacity  of  from  7  to  10  tons  in 
twenty-four  hours,  according  to  the  hardness  of  the  ore  and  the  fineness  to  which  it  has  been  reduced  before  feeding. 

Dbags. — The  number  of  drags  used  ranges  from  two  to  twelve  per  arrastra,  the  most  common  number  being 
four.  There  is  also  a  great  variation  in  their  weight,  the  lightest  reported  being  only  80  pounds,  and  the  heaviest 
one  ton,  the  mean  weight,  when  new,  being  somewhat  above  300  pounds  each.    The  usual  speed  is  from  ten  to 
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fourteen  revolations  of  the  arms  per  minute  for  power  arrastras,  the  range  reported  being  fix)m  fonr  to  eighteen. 
The  outer  drags  in  a  10-foot  arrastra  move  at  the  rate  of  about  400  feet  per  minute  when  the  arms  make  fourteen 
revolutions,  though  the  average  is  between  200  and  300  feet  per  minute.  The  drags  are  made  of  the  same  rock 
as  that  used  for  the  pavement. 

Labob. — One  man  per  shift  can  take  care  of  two  arrastras.  Some  water-power  arrastras  working  on  tailings 
are  so  arranged  that  the  only  attendance  needed  is  in  feeding  and  discharging  them,  so  that  practically  the  labor 
required  is  less  than  the  constant  work  of  one  man.  The  owner  often  does  all  the  work.  Continuous  arrastras 
receive  no  attention  other  than  that  demanded  for  repairs. 

Power. — The  smaller  arrastras  are  worked  by  a  single  mule  or  horse.  When  water-power  is  obtainable  a 
small  overshot,  hurdy-gurdy,  or  turbine  wheel  is  employed.  The  larger  and  more  complete  arrastra  mills,  which 
also  include  other  apparatus,  such  as  rock-breakers  or  stamps,  are  driven  either  by  water-power  or  steam,  and 
sometimes  by  both,  using  steam  only  in  months  when,  because  of  drought  or  freezing,  water  is  not  available. 

Capacity. — This  varies  greatly  with  the  completeness  of  the  plant  and  the  character  of  the  treatment, 
ranging  from  less  than  one  ton  to  two  tons  per  day  for  arrastras  of  the  simplest  pattern.  In  larger  works,  where 
rock  breakers  and  stamps  relieve  the  arrastra  of  part  of  its  duty,  so  that  it  acts  simply  as  a  grinding  pan,  the 
capacity  is  dependent  upon  the  length  of  time  necessary  to  complete  amalgamation.  A  12foot arrastra  driven  by 
steam-  or  water-power,  with  heavy  drags  making  fifteen  revolutions  per  minute,  niay  dispose  of  two  charges,  of 
4,000  pounds  each,  of  ore  of  medium  hardness  in  twenty-four  hours  if  very  close  working  is  not  demanded,  but 
this  appears  to  be  the  limit  of  capacity.  The  annexed  table  shows  the  amount  of  ore  treated  during  the  census 
year  by  twenty-two  specimen  arrastra  works,  having  fifty-three  arrastras,  few  of  which,  however,  were  running 
very  constantly.    The  average  per  mill  was  413.75  tons,  and  for  each  arrastra  171.70  tons. 


Tablb  CXIX.— ore  treated  BY  TWENTY-TWO  SPECIMEN  ARRASTRA  MILLS  IN  THE  CENSUS  YEAR. 


State  or  territory. 


H 
I* 


Total. 

Arison* 

Califomia . . 
Colorado. . . . 

Idaho 

Montana.... 
New  Mexico 
Oregon 


22 


I 

a 


S8 


Tons 
treated. 


0^1011 


4 
4 

2 
2 
8 
1 
6 


9 
18 
0 
4 
i 
4 
12 


105 
8.205 
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2.022^ 
2,250 

500 

045 


Tenor  of  ore  TREATED.-^Arrastras  are  usually  employed  in  working  free-gold  ores,  though  they  also 
produce  dor^  bullion.  Very  little  ore  as  low  in  grade  as  $10  per  ton  is  reported  to  have  been  worked  in  these 
mills,  the  average  value  being  somewhat  higher  than  that  of  ore  treated  in  pan  mills. 

Process. — The  ore,  after  having  been  broken  by  hand  or  by  a  rock-breaker  or  stamps,  is  fed  into  the  arrastra, 
a  sufficient  quantity  of  water  being  added  to  keep  the  pulp  at  the  proper  consistency.  It  is  not  customary  to  add 
quicksilver  to  the  charge  until  it  has  been  ground  from  two  to  four  hours,  but  the  chemicals,  when  used,  are  generally 
added  on  charging,  though  sometimes  they  are  put  in  with  the  quicksilver.  The  quantity  of  quicksilver  used 
is  governed  by  the  contents  of  the  ore.  In  working  gold  ores  the  object  is  to  produce  a  pasty  amalgam  rather 
than  a  liquid  one,  while  in  treating  silver  ores  larger  quantities  are  used,  sometimes  amounting  to  more  than  a 
pound  of  quicksilver  to  the  ounce  of  silver  in  the  ore.  As  assaying  is  not  often  practiced  in  connection  with 
arrastra  mills,  the  millman  judges  the  tenor  of  the  ore  being  worked  by  panning  out  a  sample  of  the  pulp.  Xo 
chemicals  are  commonly  used  with  gold  ores,  though  potassium  cyanide  in  solution  is  sometimes  employed  to  'Miven'' 
the  quicksilver,  and  lye  or  wood  ashes  is  used  for  the  purpose  of  saponifying  any  grease  which  may  have  found 
its  way  into  the  arrastra.  With  silver  ores  bluestone  (or  copperas)  and  salt  are  used,  tbe  quantities  of  each  being 
very  indefinitely  regulated,  as  is  the  case  in  pan  amalgamation.  The  length  of  time  occupied  in  working  a  single 
charge  is  usually  ten  to  twelve  hours.  Toward  the  close  the  pulp  is  thinned  by  the  addition  of  water,  and  the 
speed  of  the  drags  is  diminished  to  give  the  amalgam  an  opportunity  to  settle.  The  arrastra  is  discharged  by 
withdrawing  successive  plugs,  arranged  as  in  the  common  settler,  or  by  opening  a  gate  in  the  side.  A  clean-up  is 
made  after  each  run  on  custom  ore,  and  usually  once  a  fortnight  if  working  steadily  on  the  owner's  ore. 

The  arrastra  is  sometimes  used  as  an  adjunct  to  the  gold  stamp-mill.  At  the  Iowa  mill,  in  Idaho,  and  in  some 
works  in  California,  the  pulp  flows  continuously  from  the  battery  to  a  constantly  working  arrastra,  and  thence 
overflows  through  a  gate  near  the  top  of  the  side  upon  amalgamated  copper  aprons  and  sluices.  In  this  continuous 
process  a  flask  of  quicksilver  is  charged  in  the  arrastra  at  the  beginning  of  the  run. 
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SCALES  Sl  WAQNEB'S  ARRASTRA  MILL,  OWYHEE  COIJNTT,  IDAHO. 

This  mill  is  selected  for  description  as  a  typical  example  of  the  better  class  of  arrastra  works.  It  is  situated 
on  the  west  bank  of  the  Jordan  river,  1  mile  south  of  Silver  City,  at  a  distance  of  from  half  a  mile  to  2f  miles  from 
the  mines  of  Carson  district  and  10  miles  fix)m  Wagontown  district  by  road.  The  mill  was  originally  constructed 
in  1874  at  a  cost  of  $60,000,  and  was  intended  to  be  a  10-stamp  wet-crushing  silver  mill.  It  was  bought  by  the 
present  owners  in  February,  1877,  and  considerably  improved,  though  a  part  of  the  old  machinery  had  been 
previously  removed.  The  building  is  a  substantial  one,  partly  of  stone  with  brick  facings  and  partly  of  wood,  and 
is  conveniently  arranged. 

The  mill  is  designed  to  treat  the  richer  ores  of  the  district.  These  are  of  two  distinct  classes — a  free-gold  ore, 
and  a  silver  ore  of  which  the  principal  mineral  is  probably  argentite,  also  containing  gold.  The  gangue  is 
a  moderately  friable  quartz. 

The  plant  consists  of  a  light  lOstamp  battery,  two  arrastras,  three  half-ton  Wheeler  pans,  two  settlers,  and  a 
retort.  Power  is  furnished  during  eight  months  of  the  year  by  a  20-foot  overshot  wheel  with  4-foot  face,  and  in 
winter  by  a  30  horse-power  horizontal  engine. 

The  stamps  are  used  in  place  of  a  rock-breaker,  to  prepare  the  ore  for  the  arrastras,  and  thus  save  wear  and 
time  in  grinding.  Dry-crushing  is  employed.  The  mortars  are  open  in  front,  without  screens,  and  the  ore  is 
delivered  in  variable  fineness,  ranging  from  dust  to  pieces  as  large  as  hazel-nuts.  One  battery  of  five  stamps, 
running  four  hours  a  day,  usually  supplies  sufficient  ore  to  keep  the  arrastras  working. 

The  arrastras  are  on  a  floor  immediately  in  front  of  and  below  the  battery.  They  are  driven  by  a  bevel-crown 
wheel  from  the  counter-shaft,  and  power  is  communicated  to  the  latter  by  a  belt  and  pulley.  The  inside  diameter  is 
10  feet.  The  paving  and  drags  are  a  very  hard,  flinty  quartz,  obtained  from  a  barren  ledge  about  1  mile  south  of  the 
mill.  Each  arrastra  has  four  drags,  weighing  from  250  to  300  pounds  apiece.  The  speed  is  from  twelve  to  fifteen 
revolutions  per  minute.  A  charge  weighs  800  pounds  dry,  and  the  length  of  time  occupied  in  working  in  the 
arrastra  is  ordinarily  six  hours,  though  with  very  rich  rock  the  time  is  extended  to  eight  hours.  Four  and  a  half 
hours  after  charging,  when  working  gold  or  dor6  ores,  the  quicksilver  is  added,  the  proportion  being  determined  by 
the  assay  of  the  ore.  With  silver  ores  the  amalgamation  is  performed  in  the  pans,  the  arrastras  the§  being  used 
merely  for  grinding.  The  average  amount  of  quicksilver  used  is  125  pounds  per  charge,  though  with  the  highest  grade 
of  ore  this  is  increased  to  200  pounds.  With  gold  ores  a  little  lye  is  sometimes  added.  The  treatment  of  silver  ores 
in  the  pans  is  essentially  the  Washoe  process,  bluestoue  and  salt  being  used  in  quantities  ranging  from  1  ounce  to 
2  pounds  of  the  former  and  from  5  to  20  pounds  of  the  latter,  depending  on  the  tenor  of  the  ore.  Both  salt  and 
bluestone  are  added  on  charging  and  in  the  dry  state. 

The  arrastras  are  discharged  by  a  plug-gate  in  the  side,  and  the  pulp  flows  directly  into  the  pans  through  a 
wooden  spout.  Treatment  in  the  pans  and  settlers  is  similar  to  that  ordinarily  followed  in  pan  mills.  A  clean-up 
is  made  after  working  each  custom  lot,  and  these  parcels  of  ore  are  sometimes  very  small,  amounting  occasionally 
only  to  a  half  a  ton  or  so  at  a  time  of  carefully-sorted  $500  or  $600  ore.  Amalgam  is  strained  by  hand  through  a 
canvas  bag  and  retorted  in  a  cylindrical  retort,  3  feet  6  inches  long  and  9  inches  diameter,  having  the  vent  at  the 
center  of  the  rear  end.    The  time  occupied  in  retorting  is  usually  seven  hours. 

Tailings  are  worked  in  the  pans  by  the  same  process  as  in  the  first  treatment,  with  the  exception  that  larger 
quantities  of  bluestone  are  used,  ranging  from  4  to  5  pounds  .per  charge. 

The  arrastra  pulp  is  sampled  every  half  hour  as  a  check  on  the  ore  assays  of  customers,  and  tailings  samples 
are  taken  from  the  settler  discharge.  The  percentage  of  gold  extracted  by  first  treatment  reaches  90  per  cent., 
and  of  silver  from  75  to  80  per  cent. 

The  force  employed  in  summer  is  as  follows :  Inside  the  mill  four  men,  at  $4  each,  per  twelve-hour  shift ;  outside, 
two  laborers,  at  $3  50  per  ten-hour  shift.  In  winter,  when  steam  is  used,  two  engineers,  at  $5  each  per  twelve- 
hour  shift,  are  added  to  the  force.  During  the  census  year  the  mill  ran  330  days,  and  22,440  hours'  work  were 
done.  To  treat  a  ton  of  ore  required  twelve  and  seven-tenths  hours'  labor  (calculated  as  if  done  by  one  man). 
When  in  operation  the  mill  runs  full  time. 

As  the  mill  works  on  high-grade  ore,  the  process  is  necessarily  an  expensive  one.  The  average  cost  of  supplies 
during  the  census  year,  as  will  be  seen  from  the  accompanying  analysis,  was  $3  95  per  ton  of  ore  treated.  In  this 
respect  the  operations  of  this  mill  are  to  be  considered  as  representative  not  of  the  average  practice,  but  of  the 
best. 
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Tablx  CXX.-4UPPLIE8  CONSUMED  IN  SCALES  <&  WAGNER'S  ARRASTRA  MILL  DURING  THE  CENSUS  TEAR. 


TOTAL  COXBUMPTIOX. 


Items. 


I  Amount. 


Cost. 


C0KBUMPTI02C  PIR 
TON  TBKATBD. 


Amount      Cost. 


Total ! ;      $7,018  76 


Bed  flr cords. 

QoicksilTer pounds. 

Sslt do... 

Blnestone do . . . 

Lsrd-oil gallons. 

Chemicals  sod  sundries 


575 

3.000 

14,000 

8,000 

20 


4, 168  75 

1,440  00 

420  00 

750  00 

40  00 

200  00 


0.32 
1.69 
7.89 
1.69 
0.01 


13  05 

2  85 
81 
24 
42 
02 
11 


Daring  the  censas  year  the  mill  treated  1,772^  tons,  of  which  less  tban  300  tons  were  tailings.  The  lowest 
yield  of  ore  per  ton  was  $38,  the  highest  $600,  and  the  average  $115  85.  The  tailings  treated  yielded  aboat  $9  50 
per  ton.    The  total  product  was  $205,331  75. 

The  custom  charge  at  this  mill  is  $15  per  ton  for  lots  of  100  tons  and  over,  $16  for  lots  of  from  50  to  100  tons, 
and  higher  rates  for  very  small  parcels. 
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Chapter  VI.— LEAD  SMELTING  AT  LEADVILLE,  COLORADO. 

By  S.  F.  Emmons. 


PLANT. 


Intboduotobt. — Although  a  very  large  amount  of  technical  data  on  the  various  smelting  works  of  the  West 
was  collected  by  the  census  experts,  they  were  not  found  sufficiently  complete  to  serve  as  the  sole  basis  for  a 
detailed  description  of  the  processes  employed ;  nor  do  these  works  in  general,  as  far  as  they  are  oi)en  to  public 
inspection,  present  any  features  which  are  unusual  or  new  to  metallurgical  science.  At  Leadville,  however,  where 
the  numerous  smelting  establishments  produce  annually  about  $15,000,000  worth  of  argentiferous  lead  bullion, 
metallurgists  have  necessarily  acquired  an  unusual  amount  of  practical  experience  in  the  conduct  of  the  operations 
of  lead  smelting  and  in  the  management  of  the  business  connected  therewith.  It  hskn  therefore  been  judged 
expedient  to  present  a  succinct  account  of  the  natural  and  economical  conditions  of  smelting  at  this  point,  of  the 
character  of  the  plant,  and  of  the  processes  employed;  For  this  pur|)ose  recourse  has  been  had  to  the  MS.  of  a 
report  by  Mr.  A.  Ouyard  on  the  lead  smelting  of  Leadville,  which  is  to  appear  as  an  appendix  to  a  monograph 
on  the  geology  and  mining  industry  of  that  district.  An  abstract  of  this  report  has  been  made  by  Mr.  W.  F. 
Hillebrand,  and  is  supplemented  by  data  obtained  from  census  material  and  by  himself  and  the  writer  personally, 
which  appears  in  the  following  pages.  In  this  the  chemical  investigations  and  calculations  made  by  Mr.  Ouyard 
have  been  freely  used,  and  the  two  illustrations  which  accompany  it  are  taken  from  his  plates;  but  all  discussion 
as  to  the  fitness  or  unfitness  of  methods  employed,  or  of  theoretical  questions  arising  therefrom,  hss  been  avoided. 

TOPOGBAPHIGAX  CONDITIONS. — An  important  condition  in  the  disposition  of  smelting  works,  as  well  as  of 
quartz-mills  and  other  reduction  works,  is  that  the  force  of  gravity  may  be  used  as  an  aid  in  handling  the  material 
to  be  treated,  which  is  generally  of  a  heavy  and  bulky  nature.  To  such  a  disposition  the  surface  character  of  the 
Leadville  region  is  admirably  suited  by  nature.  The  town  itself  is  situated  on  a  gently  sloping  mesa  included 
between  Evans  gulch  on  the  north  and  California  gulch  on  the  south,  at  the  western  base  of  the  foot-hills  of  the 
Mosquito  range,  in  which  its  ores  occur.  Along  the  high  banks,  which  rise  from  the  bottom  of  either  of  these 
gulches  to  the  comparatively  flat  surface  of  the  mesa,  and  at  a  sufficient  elevation  to  allow  room  for  the  slag  dumps 
below  them,  are  located  the  various  smelting  works.  They  are  thus  situated  so  that  from  the  mines  an  equally 
favorable  grade  leads  either  to  the  upper  or  the  lower  portion  of  the  works,  and  the  railroad  which  follows  the 
surface  of  the  mesa  sends  its  branches  on  the  level  of  or  above  the  charging  floor,  and  thus  delivers  its  freight  of 
ftael  or  of  ore  where  it  may  descend  through  the  various  stages  of  the  process  until  the  final  product,  the  bars 
of  bullion,  is  obtained. 

Disposition  of  the  plant. — No  less  than  sixteen  smelting  works  have  been  built  at  Leadville  in  the  few 
years  that  have  elapsed  since  its  mines  were  opened.  Of  these,  however,  a  number  have  been  closed,  some 
temi)orarily,  others  permanently.  The  general  plan  in  these  works  is  that  adopted  elsewhere,  and  involves  the 
occupation  of  two  principal  floors.  The  lower  of  these  floors  is  at  such  a  height  above  the  adjoining  valley 
bottom  as  to  afibrd  a  convenient  opportunity  for  dumping  slag  and  other  waste.  On  this  floor  the  furnaces  are 
built,  and  room  is  also  commonly  provided  for  the  blower  and  the  engine  by  which  it  is  actuated.  The  furnaces 
are  usually  placed  in  a  row  within  a  single  inclosure,  but  sometimes  they  have  a  wall  intervening  between  them. 
The  upper  floor  is  on  a  level  with  the  feeding-door  of  the  furnaces,  from  X2  to  14  feet  above  the  lower,  and  affords 
space  for  ore-bins,  fluxes,  mixing-beds,  and  the  operations  connected  with  charging  the  furnaces,  such  as  crushing 
and  sampling.  When  the  slope  of  the  ground  is  great,  however,  the  storage  bins  for  ore  and  fuel  are  sometimes 
placed  at  a  still  higher  level,  with  passages  for  wagons  between.  One  roof  generally  covers  the  whole  establishment, 
with  the  exception  of  the  offices,  laboratory,  and  scales,  which  commonly  occup^^  detached  buildings. 

Furnaces. — Shaft  furnaces  only  are  employed  in  Leadville.  Of  these  two  varieties  were  in  use  during  the 
census  year,  the  one  presenting  a  circular  horizontal  cross-section,  sometimes  called  the  Piltz  furnace,  while  the 
othi  r  is  rectangular;  but  in  1882  the  latter  had  entirely  replaced  the  former.  While  the  circular  section  preseits 
advantages  in  the  regularity  of  the  descent  of  the  charges,  it  is  more  expensive  in  construction,  and  the  diameter 
of  tjie  hearth  is  limited  by  the  strength  of  the  blast ;  indeed,  with  any  ordinary  blowing-engine  a  round  furnace  can 
be  successfully  worked  only  when  it  is  of  very  moderate  dimensions.  The  rectangular  or  Baschette  furnace,  on  the 
other  hand,  may  be  constructed  with  a  width  at  the  tuyeres  corresponding  to  the  strength  of  the  blast-engines,  and 
the  production  may  be  increased  by  increasing  the  length  of  the  cross-section.  The  horizontal  elongation  of  the 
hrnace  has  its  limits,  indeed,  as  has  been  proved  by  the  history  of  the  rectangular  Baschette  furnaces  in  Enropei 
'/7/  the  capacity  may  nevertheless  be  increased  considerably  above  that  of  a  circular  ftimace  of  similar  constraction 
'/thoat  deleterioua  efBscta  upon  the  workiBg.    In  lead  smeltingi  and  especially  in  smelting  argentiferoiiB  lead  ana, 
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it  is  very  undesirable  to  employ  the  high-pressure  blasts  required  by  a  circular  furnace  of  large  diameter,  since  the 
higher  temperatures  which  result  promote  the  production  of  fumes  which  are  only  imperfectly  recovered  and  are 
always  difficult  of  treatment. 

The  rectangular  and  the  round  furnaces  of  Leadville  are  constructed  ou  the  same  general  plan  so  far  as  height, 
method  -  of  support,  water-jackets,  tuyeres,  etc.,  are  concerned,  but  the  sizes  adopted  vary  greatly,  the  limits  of 
capacity  being  from  15  to  40  tons  in  twenty -four  hours. 

Plate  I,  Fig.  1,  represents  a  rectangular  furnace  in  elevaticfn  drawn  to  a  scale  of  G  feet  to  the  inch,  and  Fig.  2 
the  same  furnace  in  horizontal  section  at  the  tuyere  level.  Fig.  3  shows  a  vertical  section  of  the  same  furnace  ou  its 
longer  diameter,  and  Fig.  4  a  horizontal  section  at  the  charging-doors.  The  masonry  shaft  (C)  rests  ui)on  a%ast-iron 
plate  (0),  supported  by  pillars  (P),  in  order  that  there  may  be  no  unnecessary  weight  on  the  lower  portion  of  the 
furnace.  The  walls  for  some  distance  above  and  below  the  tuyeres  are  formed  of  sectional  water-jackets  (£), 
constructed  of  cast  or  wrought  iron  or  of  steel.  In  the  furnace  illustrated  the  water-jackets  are  twelve  in  number, 
firmly  bolted  together  and  provided  with  openings  for  the  insertion  of  the  tuyeres  {N).  A  cold  water  pipe  (3f) 
runs  around  the  furnace  above  the  water-jackets,  and  water  is  admitted  to  each^of  them  by  a  faucet  (Y).  Outlets 
{M')  for  the  hot  water  and  gutters  (T)  for  its  removal  are  also  shown  in  the  illustrations.  The  interval  (b)  between 
the  water-jackets  and  the  plate  on  which  the  shaft  of  the  furnace  rests  is  filled  with  fire-brick,  which  can  be  readily 
removed  in  case  of  necessity.  The  lower  ends  of  the  water-jacket  rest  upon  the  hearth  (X).  This  consists  of  cast- 
iron  plates  (a)  bolted  together  and  lined  with  a  thick  coating  of  fire-brick  or  of  <' steep"  (brasque),  a  mixture  of  fire- 
clay and  coke-dust,  either  in  equal  parts,  or  in  the  proportion  of  two  of  the  former  to  one  of  the  latter.  The  usual 
form  of  the  hearth  is  shown  in  the  illustrations;  this,  however,  is  modified  in  detail,  according  to  the  working  of  the 
furnace  and  the  judgment  of  the  manager  or  smelter,  changes  in  it  involving  no  modification  of  the  iron  plates. 

The  hearth  plates  include  also  the  lead  well  L  and  the  so-called  '^ siphon  tap".  A  similar  device  was  long  ago 
applied  to  the  small  charcoal-iron  blast-furnaces  of  Silesia,  to  permit  of  the  manufacture  of  castings  without 
tapping  the  furnaces;  it  was  not  successful,  however,  the  iron  chilling  too  rapidly  for  the  object  in  view,  owing  to 
its  high  melting  point.  This  arrangement  was  introduced  into  lead  smelting  in  Eureka,  Nevada,  by  Mr.  Albert 
Arents  w|th  great  success,  and  has  since  been  widely  adopted  both  in  this  country  and  abroad.  The  lead  rises 
through  the  oblique  tap-hole  1/  shown  in  Fig.  1  to  the  same  level  in  the  well  which^it  occupied  in  the  furnace,  and  can 
be  baled  into  the  molds  at  leisure,  and  without  the  disturbance  of  the  furnace- working  incident  to  the  old  method 
of  tapping  at  long  intervals. 

At  the  end  of  the  furnace  just  above  the  hearth  an  opening  ( V)  is  left  in  the  water-jacket  to  facilitate  the  tapping 
of  slag.  This  opening  is  filled  with  clay,  in  which  a  hole  can  be  pierced  when  required,  allowing  the  slag  to  pass 
through  an  inclined  gutter  ( 17),  shown  in  the  illustrations,  into  a  slag-buggy.  A  hood  ( W)  is  generally  placed  over  th^ 
tapping-hole  to  draw  o£f  the  fumes  emitted  during  the  tapping.  The  number  of  tuyeres  varies  with  the  size  of 
the  funiace,  depending  mainly  on  the  length  of  the  cross-section.  A  tuyere  is  always  placed  at  the  end  of  the 
furnace  opposite  the  slag-tap,  and  sometimes  also  above  it ;  this  last,  however,  is  somewhat  in  the  way,  and  is 
often  omitted.  A  sliding  valve  (I)  at  the  elbow  of  the  nozzle  admits  of  the  insi)ection  of  the  interior  of  the  furnace. 
The  tuyeres  are  connected  with  the  main  blast-pipe  (I)  by  canvas  hose  (K),  the  flexibility  of  which  permits  their 
withdrawal  from  the  furnace  when  necessary.  This  convenient  device  is,  of  course,  applicable  only  when  cold  air 
is  supplied  to  the  furnace,  as  is  almost  invariably  the  case  in  lead  smelting.  Feed-openings  (H)  on  the  upper  floor  are 
closed  by  sliding  doors  (8).  The  furnace  terminates  upward  in  a  short  chimney  (E)  and  may,  in  case  of  need,  be  run 
without  the  dust-chambers,  with  which  it  is  connected  by  a  flue  (F)  indicated  in  the  illustration. 

As  an  example  of  recent  construction,  the  furnaces  in  the  works  of  Eddy,  James  &  Grant,  at  Denver,  may  be 
cited.  There  are  eight  of  these  furnaces  of  the  same  pattern,  all  built  in  the  spring  of  1882.  The  height  to  the 
charging-door  is  18  feet;  the  dimensions  3  feet  below  the  charging-door  are  60  by  102  inches;  at  the  top  of  the 
jackets,  48  by  92^  inches,  and  at  the  tuyere  level,  36  by  80^  inches.  Each  furnace  has  ten  tuyeres,  four  on  each 
side  and  one  at  each  end.  The  capacity  of  each  is  about  30  tons.  The  waste  gases  and  fumes  are  drawn  from  all 
these  furnaces  at  a  point  below  the  charging-doors  into  large  dust-chambers  connecting  with  a  single  stack — a  very 
convenient  arrangement  so  far  as  the  comfort  of  the  workoien  is  concerned ;  wLether  it  is  accompanied  by  any  ill 
offect  upon  the  working  of  the  ore  is  regarded  as  uncertain,  but  each  furnace  is  provided  with  an  independent  stack, 
to  be  used  in  tbe  event  of  its  proving  desirable  to  return  to  the  ordinary  practice. 

Plate  II  sLows  a  furnace  with  a  circular  horizontal  section  on  the  same  scale  as  the  rectangular  furnace 
iiluistrated  on  Plate  I,  aiHl  a  comparison  will  show  that  the  general  principles  governing  the  constructioli  are  the 
same  in  both.  A  main  i>oint  of  difference  is  in  the  anchoring,  which  in  the  square  furnace  is  necessarily  effected 
by  bars  (^),  while  the  same  object  is  more  conveniently  attained,  when  the  section  is  circular,  by  a  shell  of  sheet 
iron  {J)  composed  of  plates  about  a  quarter  of  an  inch  in  thickness.  The  diameter  of  round  furnaces  at  the  tu3'ere 
level  is  from  33  to  48  inches,  and  the  capacity  varies  with  this  dimension. 

DusT-CHAMBEBS. — The  appliances  for  catching  flue-dust  in  the  Leadvillo  smelting  works  are  generally  very 
imi)erfect,  but  the  reproach  does  not  apply  to  Leadville  alone,  for,  however  extensive  the  system  employed  elsewhere, 
it  fkHs  to  accomplish  its  purpose  completely.  It  is  said  that  some  English  lead  works  have  dust-chambers  no  less 
than  5  miles  in  length,  and  yet  fail  to  recover  all  the  dust  carried  firom  the  furnaces ;  some  of  the  Leadville  works, 
however,  make  no  attempt  to  coUect  the  flue-dust,  a  practice  unworthy  of  imitation*     Tbfi^  ^xAxosks^  ^^^^^s^ssss^xw 
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consists  of  brick  chambers  on  or  below  the  charging-floor,  either  divided  into  sections  by  walls  and  curtains  or 
not.  One  snch  chamber  is  75  feet  long,  25  feet  wide,  and  15  feet  in  height,  and  another  of  the  same  length  is  only 
4  feet  wide  and  6  feet  high.  The  dust-chambers  are  sometimes  built  of  iron  instead  of  brick,  and  the  circuitous 
direction  given  to  the  current  by  the  interposition  of  walls  and  curtains  in  brick  chambers  is  then  often  obtained  by 
the  use  of  adjoining  vertical  cylinders,  the  air  and  fumes  entering  the  bottom  of  one  and  the  top  of  the  next. 

Blast-engines. — The  blowing  engines  employed  are  most  commonly  of  the  Baker  rotary  pattern,  though  at 
one  establishment  the  Hoot  blower  is  in  use.  Th«  pressure  of  the  blast  furnished  by  these  blowers  varies  from 
half  an  inch  to  1^  inches  of  mercury,  or  say  from  one-fourth  to  three-fourths  of  a  i>ound  per  square  inch,  the  most 
usual  teftion  being  1  inch  of  mercury,  or  about  half  a  pouud  per  square  inch.  Where  several  blowers  are  employed 
in  furnishing  blasts  to  more  than  one  furnace  the  pressure  is  equalized,  and  the  probability  of  an  interference  with 
the  work  through  the  stoppage  of  a  blower  is  decreased  by  connecting  them  all  with  the  same  main  blast-pipe. 

The  iron  work  of  the  furnaces  is  sometimes  made  by  Denver  firms,  but  usually  the  entire  plant  is  ordered 
from  the  East. 

Babtlett  filter. — An  experiment  was  made  at  one  of  the  works  with  this  arrangement  for  collecting 
flue-dust  which  gave  some  interesting  results.    The  following  is  condensed  from  Mr.  Ouyard's  description : 

The  stack  of  one  of  the  square  furnaees  was  connected  with  a  Sturtevant  fan  by  means  of  a  sheet-iron  flue^ 
through  which  the  fumes  were  drawn  from  the  furnace  and  blown  through  a  sheet-iron  pipe  150  feet  in  length, 
which  was  connected,  by  means  of  two  branch  pipes,  with  two  boxes  of  thin  sheet  iron.  The  dust  was  collected  in 
the  sheet-iron  pipe  as  in  an  ordinary  flue.  Each  branch  pipe  was  provided  with  a  damper,  or  valve,  similar  to  those 
used  in  stovepipes,  so  that  the  fumes  could  be  distributed  to  one  or  both  of  the  boxes  at  pleasure.  Each  box 
consisted  of  a  dust-chamber  and  a  fireplace,  the  former  being  provided  with  sliding  doors,  placed  at  either  extremity, 
and  the  fireplace  with  doors  in  front  and  sheetiron  pipes  at  the  back,  communicating  with  a  stack.  At  the  top  of 
each  of  the  dust-chambers  were  twenty-eight  apertures,  to  each  of  which  was  fastened  a  cloth  bag,  30  feet  high, 
suspended  to  the  beams  of  a  light  wooden  structure,  in  which  the  apparatus  was  inclosed,  and  which  was  provided 
with  very  large  openings  for  ventilation.  When  the  apparatus  is  at  work  the  fumes  blown  in  distribute  themselves 
in  the  dust-chambers  and  ascend  the  cloth  bags,  through  which  they  are  filtered.  The  gases  come  out  perfectly 
colorless  and  free  from  any  lead  dust  or  even  soot.  The  wind  entering  freely  through  the  apertures  of  the  building 
shakes  th^  bags,  and  the  dust  with  which  they  are  charged  falls  back  into  the  dust-chambers.  When  a  sufficient 
quantity  of  this  dust  has  beqn  accumulated,  the  doors  connecting  with  the  fireplace  are  opened  and  a  light 
wood  fire  is  kindled.  The  soot  soon  catches  tire  and  burns  off,  leaving  the  dust  white.  During  a  run  of  five  days 
3,030  pounds  of  calcined  dust  were  caught  in  a  Bartlett  filter  from  one  furnace.  The  experiment  was  not  entirely 
satisfactory,  owing  to  defects  in  the  manner  in  which  it  was  carried  out;  but  the  defect  was  one  of  arrangement, 
and  by  no  means  inherent  in  the  filter.  The  furnace  was  worked  without  closing  the  feed-hole,  as  with  an  ordinary 
dust'Chamber.  The  Sturtevant  fan  consequently  drew  in  as  much  air  as  smoke,  so  that  the  chamber  of  the  furnace 
had  to  be  left  half  open,  and  about  half  the  smoke  escaped  directly  into  the  open  air.  The  use  of  this  arrangement 
was  abandoned  by  the  owners  of  the  works  partly  on  account  of  the  expense  involved  and  partly,  as  stated  by 
them,  on  account  of  the  large  percentage  of  arsenic  (15  to  20  per  cent)  in  the  condensed  matter  and  its  low  tenor 
in  silver.  As  Mr.  Guyard,  in  his  analysis  of  this  substance,  found  extremely  little  arsenic  and  much  lead,  chiefly 
combined  with  phosphoric  acid,  chlorine,  and  bromine,  it  is  difficult  to  imagine  on  what  ground  the  presence  of 
arsenic  in  such  quantity  could  be  inferred.  Mr.  Ouyard's  analysis  is  supported  by  the  fact  that  arsenic  is  present 
to  but  small  extent  throughout  the  district,  while  phosphoric  acid  exists  in  large  quantities  in  many  of  the  ores. 

EAW  MATERIAL. 

Ores. — The  ores  of  Leadville  are  remarkably  pure  argentiferous  lead  ores.  They  are  locally  divided  into  two 
general  classes:  the  ^^sand  carbonates",  which  are  loose,  sandy  masses  of  carbonate  of  lead  with  chloride  of  silver, 
and  the  ^^hard  carbonates",  which  are  masses  of  porous  siliceous  material  with  a  varying  proportion  of  hydrated 
oxides  of  iron  and  manganese,  carrying  carbonates  of  lead  and  chlorides  of  silver,  and  sometimes  containing  a 
considerable  proportion  of  unaltered  argentiferous  galena.  As  a  rule,  with  the  exception  of  mechanical  mixtures  of 
clay  and  varying  proportions  of  iron  and  silica,  they  contain  but  few  foreign  ingredients.  Intimately  associated 
with  the  carbonates  is  generally  a  little  pyromorphite  or  chloro-phosphate  of  lead,  amounting  in  one  exceptional 
case  to  10  and  in  another  to  30  per  cent,  of  the  whole.  Sulphate  of  lead  also  occurs  in  small  quantity,  with  small 
and  variifble  amounts  of  oxidized  compounds  of  copper,  arsenic,  antimony,  and  manganese.  The  latter  is  often 
abundant,  and  is  associated  with  or  replaces  iron  oxide.  Ores  which  are  rich  in  manganese  are  generally  poor  in 
silver.  The  galena  is  frequently  covered  by  a  coating  of  carbonate  showing  clearly  the  alteration  of  the  sulphide, 
first  to  sulphate,  and  then  to  carbonate.  In  some  few  mines  bismuth  and  vanadium  ores  have  been  found.  But  a 
small  proportion  of  the  ores  smelted  is^llttnished  by  districts  outside  of  Leadville.  Of  this  the  greater  part  comes 
from  Ten-Mile  district,  in  Summit  cpimt^  and  especially  from  the  Bobinson  mine,  whose  deposits  carry  much  pyrite 
and  zincblende.  The  silver  in  the ''oxidized  ores  is  present  in  combination  with  chlorine,  bromine,  and  iodine, 
either  as  chloride,  chloro-bromide,  or  chloro-bromo-iodide,  as  the  analyses  on  page  289  of  specimens  firom  several 
mines  made  in  the  laboratory  of  the  United  States  geological  survey  at  Denver  show. 


Department  of  the  Interior. 


Tenth  Census  of  the  United  States. 


Ttg.  *.    aECTIDHOKQp. 


CmCOLAa  FDBIUOB 


LEAD  SMELTING  AT  LEADVILLE,  COLORADO. 


289 


1 

i 

RkKLoemiiM. 

Amie  mfaio. 

BicPittoborgfa 
mlDO. 

Crklorkle  of  fllTflr. ...... 

2L569 

77.086 

a425 

■      ! 

Bnnido  of  ailvw 

84.001 

NoiM* 

Iodide  of  silTor 

0.154 

0.085 

Large  masses  of  chloride  of  silver,  or  horn-silver,  have  been  foand,  and  on  several  occasions  tons  of  ore  have 
been  taken  from  the  B.  E.  Lee  mine  assaying  from  8,000  to  15,000  ounces  of  silver  to  the  ton  and  almost  entirely 
free  from  lead.    According  to  Mr.  Ouyard,  sulphide  of  silver  is  sometimes  present  in  small  quantity. 

The  Leadville  ores  in  general  contain  little  or  no  gold,  its  presence  not  being  easily  detected  in  the  ore  itself, 
but  only  being  shown  in  the  final  product.  The  average  daily  output  of  the  mines  in  1880  is  placed  by  Mr.  Guyard  at 
from  700  to  800  tons,  and  the  total  smelting  capacity  of  the  furnaces  at  700  tons  per  diem. 

Fluxes. — The  fluxes  used  in  Lead\ille  are  limestone  and  hematite.  During  the  census  year  the  limestone 
used  was  the  blue  dolomitic  limestone  (Lower  Carboniferous),  in  which  the  Leadville  ores  occur,  taken  either  from 
open  quarries  or  from  dead- work  in  some  of  the  mines.  In  the  latter  case  it  often  carried  a  small  percentage  of  silver. 
Experiments  showed  that  dolomite  was  a  less  favorable  flux  than  pure  carbonate  of  lime,  and  since  the  advent  of 
the  railroad  limestone  has  been  obtained  from  the  beds  of  the  Colorado  Cretaceous  formation  at  Cafion  City,  117 
miles  distant,  and  more  recently  still  from  a  bed  in  the  Upper  Coal  Measures  at  Bobiason,  16  miles  distant  by  rail, 
where  it  costs  $3  per  ton  f.  o.  b.  Bed  hematite  iron  ore  was  at  first  exclusively  used  as  a  fiux,  being  principally 
obtained  from  the  Breece  iron  mine,  where  it  occurs  in  large  masses  between  the  White  and  the  Gray  porphyry,  and 
it  is  said  to  carry  a  small  percentage  of  silver.  More  recently  it  has  been  the  practice  in  many  smelters  to  use  the 
limonite  which  had  collected  on  the  dumps  of  the  various  mines,  and  which  also  carries  a  small  percentage  of  silver. 
Itt  many  cases  the  ores  themselves  are  so  ferruginous  that  but  little  additional  iron  is  required. 

Fuel. — ^The  fuels  used  are  coke  and  charcoal.  Previous  to  the  advent  of  the  railroad  coke  was  scarce  and 
dear,  having  to  be  brought  30  to  150  miles  by  ox  or  mule  teams;  hence  charcoal  was  much  more  largely  used 
than  at  present.  This  is  furnished  by  the  forests  of  spruce  covering  the  neighboring  mountain  slopes.  The  charcoal 
produced  from  these  woods  varies  greatly  in  quality,  according  to  whether  it  has  been  burned  in  pits  or  in  kilns.  The 
pit-charcoal  made  in  the  neighborhood  of  Leadville  is  said  to  contain  2.5  per  cent>.  of  ash  3  a  sample  of  kiln  charcoal 
was  found  by  Mr.  Guyard  to  contain  1.62  per  cent,  of  ash.  One  hundred  and  forty-two  and  one-half  bushels  of 
charcoal  make  1  ton,  the  bushel  weighing  14  pounds. 

COEE. — The  cokes  used  are  brought  from  El  Moro,  in  the  southern  part  of  the  state,  by  the  Denver  and  Bio 
Grande  railroad,  and  from  Como,  in  the  South  Park,  by  the  Denver,  South  Park,  and  Pacific  railroad.  These 
cokes  are  made  fi-om  coals  of  the  Lignitic  or  Upper  Cretaceous  formation,  and  contain,  according  to  determinations 
made  at  the  smelting  works  of  Messrs.  Billings  &  Eilers,  22  per  cent,  of  ash  for  the  El  Moro  and  9^  per  cent,  of 
ash  for  the  South  Park  coke.  Thecomposition  of  the  ash  of  the  El  Moro  coke  is  represented  as  being  84}  per  cent, 
silica,  7.1  per  cent,  peroxide  of  iron,  and  8.4  per^sent.  alumina,  lime,  etc.  The  ash  of  the  South  Park  coke  shows 
29.1  per  cent,  silica,  47.8  per  cent.  i>eroxide  of  iron,  and  23.1  per  cent,  alumina,  lime,  etc.  About  40  pounds  of  coke 
make  one  bushel ;  hence,  50  bushels  make  one  ton. 

Obe  buying. — Ore  is  purchased  either  directly  from  the  mines  themselves  for  cash  or  from  sampling  works, 
which  either  buy  frt)m  the  mines  or  act  as  their  agents.  Various  considerations  affect  the  price  paid.  From  the  assay 
value  of  the  ore  in  silver  a  certain  percentage  is  deducted  for  loss  in  smelting,  which  varies  according  to  the  nature 
of  the  ore,  whether  siliceous,  ferruginous,  or  sulphureted,  or  according  to  a  special  arrangement  made  between  the 
mine  owners  and  the  smelter  owners.  A  frirther  variable  charge  is  made  for  cost  of  treatment,  which  is  dependent 
on  the  nature  of  the  ore  and  its  tenor  in  lead.  As  a  general  rule,  in  regard  to  oxidized  ores,  the  charge  for  treatment 
is  lower  the  larger  the  percentage  of  lead  they  contain.  When  this  tenor  is  between  5  and  30  per  cent  the  lead  is 
paid  for  at  from  15  to  45  cents  a  unit  of  20  pounds;  the  higher  the  percentage  of  lead  the  higher  the  price  paid  per 
unit.  When  the  ore  contains  less  than  a  certain  percentage  of  lead,  which  varies  with  the  quality  of  the  ore,  the 
mine  owner  receives  no  remuneration  for  the  lead  oontained  in  his  ore,  however  rich  it  may  be  in  silver.  The 
following  table  gives  a  specimen  of  the  rates  charged  for  treatment  of  the  ores  of  some  of  the  best-known  mines, 
the  deduction  made  for  loss  of  silver,  and  the  price  paid  for  each  unit  of  lead  above  this  certain  percentage : 
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These  figures  vary  from  month  to  month  unless  a  time  contract  has  been  entered  into,  and  are  governed  by 
the  market  quotations  of  silver  and  lead  at  New  York  and  the  prices  of  coke,  charcoal,  and  fluxes  at  Leadville. 
Crold,  when  present  in  excess  of  onet^ith  of  an  ounce  to  the  ton,  is  paid  for  at  the  rate  of  $18  per  ounce.  The 
transportation  of  ore  from  the  mines  to  the  sampling  or  smelting  works  is  paid  for  by  the  smelters  at  the  rate  of 
$1  to  $1  85  per  ton. 

SAMPLiNa. — When  the  ore  arrives  at  the  sampling  works,  it  is  weighed  in  the  wagon  on  scales  generally 
occupying  a  detached  building.  It  is  then  thrown  into  bins  or  piles  in  the  open  yard,  every  tenth  shovelM  as  a 
rule  being  put  into  a  wheelbarrow.  The  sample  thus  obtained  is  spread  out  on  the  sampling  floor,  and  in  the  case 
of  a  sand  ore  is  worked  up  directly  to  obtain  a  thorough  mixture.  Hard  ores  are  first  passed  through  Cornish  rolls. 
When  the  ore  is  thoroaghly  mixed,  it  is  repeatedly  quartered  till  a  sample  convenient  for  drying  has  been  obtained. 
After  drying  it  is  further  crushed,  mixed,  and  quartered,  and  a  portion  is  then  ground  on  the  bucking  plate  by 
the  bucker  (a)  until  it  passes  through  a  sieve  of  70  to  80  meshes  to  the  linear  inch.  The  sample  is  then  divided 
into  three  portions,  one  of  which  is  assayed  at  the  smelter,  and  a  second  at  the  mine  or  by  a  public  assayerwhomay 
be  employed  by  the  mine.  If  the  results  of  the  two  assays  agree  closely,  a  mean  is  generally  taken  as  the  true 
value  of  the  load ;  otherwise  the  third  portion  is  sent  for  control  to  a  third  independent  assayer.  Sand  ores  require 
no  crushing  before  charging  into  the  ibmace.  For  hard  ores,  slags,  fluxes,  etc.,  Blake,  and  occasionally  Alden 
crushers,  driven  by  steam-power,  are  employed. 

Smelting  chaboes. — The  construction  of  ore-beds  is  carried  on  to  a  considerable  extent  at  both  smelting  and 
sampling  works.  These  beds  average  from  100  to  180  tons  each  in  weight,  and  contain  approximately  equal  parts 
(20.  to  25  per  cent.)  of  metallic  lead,  metallic  iron,  and  silica,  of  which  the  proportion  of  lead  is  subject  to  the 
greatest  fluctuation.  The  proportion  of  silver  to  lead  js  1  ounce  to  about  6  or  8  pounds.  Sulphureted  ores  are 
not  roasted,  but  are  thrown  directly  into  the  furnace,  and  are  mixed  in  small  quantities  with  the  oxidized  orea. 

The  charges  vary  so  greatly  in  composition  at  the  different  smelters  that  it  is  hardly  possible  to  give  that  of 
an  average  one.  At  first  the  aim  seems  to  have  been  to  produce  a  normal  singulosilicate  slag,  but  a  change  has 
been  gradually  taking  place  to  slags  of  a  slightly  more  acid  character,  containing  from  32  to  36  per  cent,  of  silica. 
At  one  smelter  the  aim  is  said  to  have  been  to  produce  a  slag  in  which  the  proportion  of  earthy  base  to  metalllo 
base  should  be  as  one  to  two,  or  to  some  even  number.  The  following  examples  of  difierent  charges  are  taken  ikom 
Mr.  Ouyard's  report  as  specimens  of  their  variable  character: 
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The  proportions  of  charcoal  and  coke  in  the  fuel  vary,  according  to  supply  and  cost  and  from  other 
considerations,  within  the  limits  of  three  parts  of  the  one  to  four  of  the  other. 

The  table  on  pa^e  201  p^ivos  the  calculations  made  by  Mr.  Ouyard  from  data  obtained  for  the  census  year  in  eight 
of  the  principal  smelting  works  of  Leadville:  First,  the  average  proportion  of  flux  to  100  parts  of  ore;  second,  the 
proportion  of  fuel  to  100  parts  of  ore ;  third,  the  proportion  of  fuel  to  100  parts  of  smelting  charge.  In  the  fourth 
rubric  is  given  the  number  of  tons  smelted  per  twenty-four  hours  in  each  of  theee  works.  From  these  data  he 
calculates  the  relation  of  actual  to  nominal  smelting  capacity  as  varying  from  20  to  80  per  cent.  Furnace  III  is 
regarded  as  fulfilling  most  nearly  theoretically  perfect  conditions. 

a  The  backing  plate  in  ordinary  use  in  assay  offices  in  the  West  is  a  cast-iron  plate  measarinf;  2  by  l^  feet,  with  flanges  on  the  long 
side  rising  half  an  inch  above  the  surface ;  the  latter  is  planed  down,  but  not  polished.  The  bucker  or  rubber  is  a  rectangular  piece  of  cast 
iron  7  by  5  inches,  and  from  1  to  4^  inches  thick.  On  the  upper  surface  is  a  socket  for  a  long  wooden  handle,  and  the  lower  sorfaoe  it 
curved  (a  portion  of  a  large  cylindrical  surface)  so  that,  as  the  operator  pushes  it  to  and  fro  on  tho  plato  to  pulverize  the  ore,  a  slight 
rooking  motion  may  be  given  at  the  same  time,  which  brings  the  particles  under  the  bucker  instead  of  pushing  them  before  it. 
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The  proportions  obtained  by  Mr.  Gajard  as  an  avera^^e  for  the  entire  camp  daring  the  censas  year  are : 

32.83  parts  fuel  to  100  parts  ore. 
23.65  parts  fael  to  100  parts  charges. 

lie  calculates  that  88  per  cent,  of  the  lead  in  the  ore  is  extracted  as  bullion  by  direct  smelting,  the  remainder 
going  into  the  slag  and  escaping  up  the  stack;  also  that  1}  parts  of  fuel  are  required  for  each  unit  by  weight  of 
bullion  produced. 

In  the  following  table  Mr.  Guyard  has  calculated  with  regard  to  the  same  furnaces  shown  in  the  preceding 
table:  First,  percentage  of  lead  extracted  in  smelting  in  the  form  of  bullion;  second,  the  percentage  of  silver 
extracted;  third,  the  average  charges  for  smelting  per  ton  of  ore  at  each  establishment;  fourth,  the  cost  to  the 
smelter  of  treating  each  ton  of  ore;  fifth,  the  average  assay  of  slags  in  ounces  of  silver  per  ton ;  sixth,  the  average 
assay  of  fiue-dnst  in  ounces  of  silver  per  ton : 
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The  above  table  shows  only  the  conditions  which  obtained  during  the  year  ending  June  1,  1880.  These  have 
been  varied  since  that. time  by  a  general  reduction  of  the  smelting  charges,  owing  to  competition  and  to  the 
cheapening  of  supplies,  and  also  by  the  reduced  tenor  of  the  ore  in  silver.  The  proportion  of  sulphureted  over 
oxidized  ores  will  also  probably  increase  as  time  goes  on. 


GENERAL  SMELTING  OPERATIONS. 

• 

Blowing-in  of  fubnages. — The  furnace  is  first  dried  by  means  of  a  slow  charcoal  or  wood  fire,  whose 
temperature  increases  gradually  for  several  days.  When  the  drying  is  completed,  the  fire  is  allowed  to  burn  out 
and  the  furnace  left  to  cool.  The  crucible  is  then  lined  with  steep  or  brasque;  tamping,  a  simple  liuing  of  fire-clay, 
is  sometimes  put  upon  the  dam,  siphon,  and  siphon-tap.  The  furnace  is  then  filled  to  the  feed:liole  with  charcoal, 
the  tuyere-holes,  tympstone,  and  stack-damper  being  left  open  to  create  a  draught.  The  charcoal  gradually 
becomes  incandescent  to  the  very  throat.  When  this  zone  has  reached  a  low  red  heat  the  blowing-in  begins.  The 
tnvere  holes  of  the  water-jacket,  with  the  exception  of  from  two  to  four  of  those  nearest  the  front,  are  sealed  with 
plugs  of  clay,  and  the  wind-bags  of  the  corresponding  tuyeres  are  tied  up  with  strings.  Tuyeres  are  inserted  in  the 
holes  left  open;  the  tympstone  is  set  in,  and  the  blast  then  turned  on  at  full  pressure.  A  long  flame  issues  from 
the  siphon-tap,  and  the  tire  is  kept  steadily  up  until  the  leadwdl  becomes  red  hot.  The  remaining  tuyere-holes  are 
then  opened  and  all  the  tuyeres  are  set  in.  The  blast  is  regulated  to  the  normal  ]>ressure,  and  the  furnace  is  now 
ready  for  the  filling  of  the  crucible. 

Filling  of  the  crucible. — Bars  of  bullion  kept  in  reserve  ft)r  this  purpose,  in  amount  varying  from  4  to 
12  tons,  according  to  capacity,  are  thrown  in  at  the  feed-door  with  more  fuel,  the  proportion  being  three  bars  of 
bullion  (300  pounds)  to  eight  shovels  of  charcoal,  or  about  14  per  cent,  of  fuel.  From  100  to  150  bushels  of  charcoal, 
according  to  the  capacity  of  the  furnace,  are  consumed  during  the  blowingin.  When  molten  lead  makes  its 
appearance  in  the  lead-well,  a  few  pieces  of  live  charcoal  are  placed  on  it  to  prevent  it  from  cooling,  and  the 
furnace  is  ready  for  charging. 

Charging  of  the  furnace.— Old  slags  are  first  of  all  thrown  into  the  furnace  as  a  test  of  its  temperature, 
which  is  not  ready  until  the  slag  is  perfectly  fluid.  The  head  smelter  or  his  assistant  opens  the  tJip-hole  in  the 
tympstone  from  time  to  time  to  observe  their  degree  of  fluidity,  and  the  regular  charging  begins  only  w^hen  they  run 
quite  freely.  The  charges  are  disposed  on  the  inside  of  the  furnace  next  to  the  walls,  a  depression  being  left  in  the 
center  for  the  fuel.  This  is  the  mode  of  charging  geiierally  adopted,  but  there  are  variations  in  the  manner  of 
mixing  the  materials  forming  the  smelting  charges.  At  some  of  the  smelting  works  fuel  is  first  thrown  in,  then  old 
dags,  above  these  the  fluxes,  and  then  the  ore;  at  others  fuel  is  mixed  with  the  old  slags  and  fluxes  with  the  ores. 
The  mode  of  proceeding  generally  adopted,  however,  is  to  mix  slags,  fluxes,  and  ore  together  and  keep  the  fuel 
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separate.  At  the  most  successful  establishment  the  method  of  mixing  fuels  and  old  slags  on  the  one  hand  and 
fluxes  and  ore  on  the  other  prevails.  In  either  case  the  distribution  of  the  materials  in  the  furnace  is  the  same;  t.  e^ 
fuel  is  thrown  in  the  center  and  the  charge  is  distributed  around  it. 

Tapping  of  slags. — The  tapping  of  slag  commences  as  soon  as  the  furnace  is  in  regular  operation,  and 
occurs  generally  every  fifteen  or  twenty  minutes,  although  a  few  works  have  adopted  the  metho<l  of  continuous  flow 
from  the  tap-hole.  The  tap-hole  is  closed  by  a  lump  of  clay  at  the  end  of  an  iron  tapping-rod.  The  slag  is  caught 
directly  in  a  slag-buggy  or  conical  cast-iron  pot  mounted  on  wheels,  and  is  either  allowed  to  solidify  entirely  in 
the  pot  and  then  thrown  out  and  broken  up,  or  it  is  wheeled  to  the  edge  of  the  slag  heap  and  tipped  over  so  that  it 
runs  in  a  half  liquid  state  down  the  sides  of  the  dump.  A  single  smelter  adopts  the  plan  of  allowing  the  slag  to 
solidify  partially  in  the  pot,  and  of  then  making  holes  through  the  hardened  crust  and  tipping  the  pot  over  so  that 
the  still  molten  material  runs  out,  leaving  a  shell  over  2  inches  thick.  This  shell  is  easily  broken  up  for  re-smelting, 
it  having  been  found  that  it  is  a  little  richer  in  silver  than  the  center.  Slag  samples  for  assay  are  taken  two  or 
three  times  a  day  from  the  stream  in  the  slag  gutter,  and  their  specific  gravity  and  contents  in  lead  and  silver  are 
determined  in  the  assay  office.  Any  si)9iss  or  matte  that  may  be  formed  is  run  into  the  slag-pot  with  the  slag,  and 
iseither  thrown  out  with  the  latter  upon  the  dump,  or,  after  cooling,  is  detached  from  the  slag  and  preserved  separately. 
The  proportion  of  speiss  and  matte  at  Leadville  is  generally  very  small. 

Ladling  of  bullion. — As  oftt»n  as  necessary  the  bullion  is  dipped  out  of  the  lead-wells  with  wrought-iron 
ladles  and  poured  into  cast-iron  molds.  At  a  single  smelter  a  difierent  method  obtains.  The  bullion  is  tapped 
periodically  from  an  opening  in  the  clay  lining  of  the  lead-well  into  an  iron  pot  mounted  on  a  small  stove,  in  which 
a  light  Are  is  kept  burning.  From  this  pot  it  is  ladled  into  the  molds.  The  advantages  of  this  method  are  that 
the  surface  of  the  lead  in  the  well  is  kept  covered.  The  lead  is  therefore  hotter,  and  the  passage  into  the  crucible  is 
more  readily  cleaned.  Moreover,  the  lead  being  drawn  from  below,  the  surface  is  free  from  skimmings,  and  the 
bars  are  smoother  and  cleaner. 

The  bars  of  bullion  are  then  sampled,  weighed,  and  marked.  The  sampling  is  done  by  taking  with  a  scoop- 
chisel  a  piece  from  the  top  and  a  piece  from  the  bottom  of  each  bar.  The  samples  from  200  bars,  or  10  tons,  which 
constitute  a  car-load,  are  sent  to  the  assay  office,  where  they  are  melted  together  and  cast  into  a  small  bar,  fix>m 
which  pieces  are  taken  for  an  assay. 

Control  of  smelting  operations. — ^From  time  to  time  the  siphon-tap  has  to  be  cleared  by  the  insertion 
of  a  curved  iron  rod,  about  2  inches  thick,  previously  heated  to  redness  at  the  curved  end. 

The  tuyeres  Inust  be  watched  firom  the  sliding  valve,  and  when  dark  rings  of  chilled  slag  are  observed  around 
them  they  are  removed  by  iron  rods  inserted  through  the  tuyere,  and  the  temperature  is  raised  by  the  addition  of 
more  fuel  or  by  a  reduction  in  the  proportion  of  charge. 

The  water-jackets  require  constant  watching,  in  order  that  the  temperature  of  the  water  issuing  from  them 
may  be  kept  as  nearly  as  possible  at  from  50^  to  6(P  G. 

The  blast  also  requires  constant  attention  and  regulating,  the  pressure  being  increased  or  diminished  as  the 
condition  of  the  furnace,  determined  by  observation  from  the  tuyeres,  may  demand. 

If  semi-fluid  slags  or  raw  ore  form  accretions,  which  do  not  disappear  by  an  increase  of  the  temperature,  the 
blast  must  be  shut  off,  the  tympstone  removed,  and  the  hearth  cleaned  by  means  of  bars  and  sledges;  after  which 
a  little  fuel  is  thrown  into  the  hearth,  the  tympstone  is  replaced,  and  the  blast  is  turned  on  again.  At  one  period  ores 
rich  in  lead  were  scarce  at  Leadville,  and  the  charges  generally  contained  much  less  than  the  normal  20  to  25  per 
cent,  of  lead.  The  running  of  the  furnace  became,  in  consequence,  a  much  more  difficult  matter,  and  the  format^n 
of  obstructions  of  vari6us  kinds  was  of  frequent  occurrence. 

When  accretions  form  on  the  walls  of  the  shaft,  it  is  necessary  to  "bar  it  out"  once  in  twenty-four  hours,  or 
once  per  shift,  as  the  case  may  be.  To  accomplish  this  charging  is  interrupted  until  the  contents  of  the  furnace 
descend  to  the  level  of  the  accretion.  The  blast  is  then  turned  off,  a  long  chisel-pointed  bar  is  introduced  into  the 
feeding-hole  of  the  furnace,  and,  being  inserted  between  the  accretion  and  the  furnace  wall,  is  struck  with  sledge- 
hammers until  tbe  accretion  is  detached,  when  the  blast  is  turned  on  again  and  the  charging  resumed. 

The  Leadville  furnaces  are  generally  run  with  a  dark  top;  i.  6.,  the  zone  at  the  throat  is  so  dai*k  that  no  flames 
issue  from  it,  and  only  a  black  smoke  is  seen  ascending  the  chimney.  This  appearance  is  an  indication  that  the 
furnace  is  running  properly. 

Smelting  of  flue-  and  chamber-dust. — Flue-  and  chamber-dust  are  mixed  in  general  with  lime,  and  the 
mixture  may  or  may  not  be  molded  into  bricks.  It  is  then  spread  over  the  ore  beds,  so  that  a  little  of  the  flue-dust 
enters  into  the  composition  of  the  smelting  charges. 

Blo WING-OUT  OF  FURNACE. — ^This  takes  place  when  the  furnace  needs' repairing,  or  when  an  accident, 
interfering  with  the  regular  working  of  the  furnace,  has  occurred.  It  is  done  by  suspending  the  charges  and 
continuing  the  blast  until  the  whole  contents  of  the  furnace  are  molten.  The  charge  soon  burns  with  a  bright  top, 
and  the  furnace  emits  torrents  of  heavy  white  fumes.  When  the  whole  charge  has  reached  the  level  of  the 
tuyeres  the  furnace  is  emptied  of  its  fluid  contents,  flrst  from  the  tap-hole,  then  the  breast  is  removed,  and  the 
bullion  is  taken  out  of  the  crucible. 

Length  of.  run. — ^The  smelting  campaigns  are  seldom  less  than  three  weeks,  and  often  reach  Bix^  eight,  and 
erea  thirteen  montha. 
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of  tim  IB  tte  bollkm  eeeaw  rather  singnlar,  inaemiich  as  it  has  not  been  detected  in  any  of  the 

or  fluxes  of  LeadTiDflL  It  has  been  mgseoted  that  it  owed  its  origin  to  the  nrreat  number  of  prooerveJ-fnut  eana 
acatteied  about  the  i^aee,  aoaie  of  whidi  may  have  foand  their  way  into  the  fhmace.  It  is  indeed  said  that  these 
eans  were  at  one  time  need  at  one  smdter,  probably  as  a  precipitant  for  the  kad  in  the  galena.  As  tin  has  also 
been  foond  in  other  piodoets  at  diflen&t  times,  it  seems  hardly  pxobaUe  that  this  sonree  can  be  adopted  as  that 
fioB  which  it  is  in  an  cases  derived. 

The  aTetage  assay  of  bollion  shipped  from  Leadville  during  the  eariy  part  of  the  cgnsM  year  was  nearty  300 
ounces  to  the  ton,  bat  daring  the  month  of  December,  1880,  it  had  fallen  off  to  less  than  200  oonees.  lb.  Gayard 
estimates  the  arcrage  loss  of  stiver  in  smdting  at  4X15  per  cent.,  and  of  lead  at  11.68  per  cenL,  part  of  whidi, 
however,  is  recovered  front  the  diamber-  and  flne-dnst.  The  bars  of  ballion  weigh  on  an  average  100  poondseadiy 
200  bars,  or  10  tons,eoastitiiting  a  carload.  They  are  shipped  to  eastern  refineries^  and  when  sold  direct  the  latter 
pay  the  coetoftianq^OTtation,  which  varies  from  $27  to  $35  per  ton.  The  price  of  lead  in  ballion  is  subject  to  great 
flnctnation,  and  has  varied  b^ween  930  and  $78  per  ton  at  Leadvflle,  the  average  price  being  $00.  Payments  are 
made  for  bollion  at  New  York  qootations,  deducting  for  the  cost  of  refining  3  cents  per  oonce  of  sQver,  or  sometimes 
$14  to  $15  per  tim  of  ballion.    In  other  cases  the  charges  are  3  oances  of  silver  and  5  per  cent,  of  lead  per  ton. 

Slag. — ^The  slags  prodoced  at  Leadville  are  in  some  instances  normal  singolo-silicates,  bat  m  geneial  rather 
m|ice  acid,  the  object  in  producing  the  latter  being  to  insare  a  smoother  ran  of  the  famace,  to  reqoire  less  eoostaat 
watching  and  to  avoid  the  formation  oi  sows  and  accretions.  They  flow  frieely,  and  general^  possess,  when  cold,  a 
compact,  fine-grained  strnetare,  thoagh  frequently  well  crystallized  in  parts.  They  are  for  the  most  part  strongly 
magnetic ;  and  Mr.  Gnyanl  has  shown  that  this  property  is  not  doe  to  any  magnetic  silicate  of  iron,  bat  to  magnetie 
oxide  of  iron,  he  having  isolated  these  snbstances  iu  a  greater  or  less  quantity  and  in  a  state  of  p^fect  parity  from 
an  slags  investigated  by  him.  As  a  means  of  judging  whether  the  slag  is  normal  in  its  composition  and  contains 
any  excess  of  lead  determinations  are  made  daily  at  a  few  of  the  smelters  by  means  of  the  JoUy  ^ling-bslanoe. 
Slags  from  a  normal  ron  carry  from  2  to  4  per  cenL  of  lead  and  from  2  to  4  oooces  of  silver  to  the  ton,  thongfa  by 
attention  and  earefhl  diarging  these  figures  are  sometimes  greatly  lowered.  On  the  olher  hand,  they  fr^oently 
run  much  higher,  both  in  leail  and  in  silver,  owing  to  the  faulty  composition  of  the  charges  or  to  careless  regulatioa 
of  the  smelting  process.  Slags  from  the  eariier  campaiguii  of  itome  furnaces  have  been  found  to  contain  as  mnch 
as  15  to  20  per  cent,  of  lead,  and  silver  in  proportion ;  iu  view  of  which  it  is  hardly  a  matter  of  wonder  that  lailures 
were  frequent.  Slags  accidentally  rich  in  silver,  and  whole  ilag  heaps  from  some  of  the  works  first  started  ars 
re-smelted  with  the  ores. 

Mattes. — Since  the  sulphide  ores  occurring  in  the  region  are  not  roasted,  but  thrown  directly  into  the 
fhmace,  mixed  in  small  proportion  with  the  oxidized  ores,  a  certain  amount  of  matte  is  necessarily  formed,  which 
consists  mainly  of  solphides  of  iroo  and  lead,  with,  as  ascertained  by  If  r.  Ouyard,  a  large  percentage  of  magnetie 
oxide  of  inm.  These  mattes  carry  from  40  to  90  oances  of  silver  to  the  ton,  and  are  roasted  in  heaps  pieparstoiy 
to  being  re  smdted. 
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Speiss. — Speiss,  which  is  fouud  ouly  in  small  quautity,  is  an  iron  snlpharaenido,  and  seems  to  concentrate  in 
itself  all  the  molybdenum  as  well  as  most  of  the  nickel,  traces  of  which  exist  in  the  ores.  It  is  farther  characterized 
by  its  very  small  percentage  of  antimony,  and,  accordiug  to  Mr.  Ouyard,  by  the  total  absence  of  cobalt.  It  is  a 
question,  however,  whether  an  examination  of  a  large  number  of  samples  would  justify  the  conclusion  drawn  by 
Mr.  Guyard  that  a  complete  separation  of  nickel  and  cobalt  is  effected  in  the  smelting  process.  He  found  cobalt 
without  nickel  in  the  skimmings  from  the  lead-wells  and  nickel  without  cobalt  in  the  speiss. 

Its  silver  contents  vary  from  2  to  4  ounces  per  ton.    It  is  not  roasted  or  subjected  to  any  further  treatment. 

Accidental  poemations  in  the  puenace. — Among  these  iron  sows  are  the  most  important,  and  have 
frequently  been  the  source  .of  much  trouble,  sometimes  necessitating,  as  before  mentioned,  the'  blowing-out  of  a 
furnace  in  order  to  effedt  their  removal.  Besides  ordinary  hearth  obstructions,  different  shaft  accretions  are  found 
in  varying  quantity,  which  it  is  unnecessary  here  to  discuss  further,  save  to  quote  an  instance,  mentioned  by  Mr. 
Guyard,  of  a  small,  round  furnace  entirely  lined  from  the  water-jackets  to  within  6  inches  of  the  feed-hole  with  one 
of  these  accretions  a  foot  in  thickness. 

Flue-  and  chambebdust. — Leadville  being  situated  at  an  elevation  of  10,000  feet  above  the  sea,  the  volume 
of  air  blown  into  a  furnace  with  a  given  blast-pressure  is  far  greater  than  with  the  same  pressure  at  sea-level; 
consequently  the  draught  of  the  furnace  is  correspondingly  increased^  and  the  quantity  of  dust  and  fumes  escaping  by 
the  stack  is  very  large.  This  would  seem  to  necessitate  the  employment  of  a  very  perfect  system  of  condensing  flues 
and  chambers.  In  point  of  fact,  however,  as  has  been  seen,  these  arrangements  are,  with  one  or  two  exceptions, 
very  iK)or;  consequently  a  large  proportion  of  the  dust  and  fumes  is  lost  in  the  air.  Their  composition  is  extremely 
complicated,  and  is  characterized  by  the  presence,  in  considerable  quantities,  of  chlorides,  bromides,  iodides,  and 
phosphates.  They  carry  from  115  to  60  per  cent,  of  lead,  the  latter  figure  applying  to  the  fumes  condensed  in  the 
Bartlett  filter  l>efore  described,  and  from  30  to  40  ounces  of  silver  to  tho  ton,  although  the  Bartlett  filter  fumes 
held  but  4.3  ounces.  The  composition  of  the  latter  is  otherwise  remarkable  in  that  they  contain  over  11  per 
cent  of  phosphate  of  lead,  9  per  cent,  of  chloro-bromo-iodide  of  lead,  and  18  x>er  cent  of  sulphide  of  lead,  and 
from  the  further  fact,  according  to  Mr.  Guyard,  that  iron,  zinc,  and  manganese  exist  in  them  entirely  in  the  state 
of  sulphides.  It  must  be  borne  in  mind,  however,  that  these  fumes  were  condensed  at  a  distance  of  200  feet  from 
the  furnace.  Mr.  Guyard  has  calculated  the  weight  of  calcined  dust  collected  from  one  furnace  of  30  to  40  tons 
capacity  during  twenty-four  hours  at  1,400  pounds,  and  estimates  that,  where  the  filter  is  not  employed,  the  loss  of 
lead  equals  half  a  ton  and  of  silver  4}  ounces  per  dny  per  furnace.  On  this  assumption  more  lead  is  lost  in  the  air 
than  is  collected  in  the  dust-chambers.  As  already  shown,  the  chamber-  and  flue-dust  is  mixed  with  lime  and  thrown 
over  the  ore-beds  to  be  re-smelted.  In  one.  case,  however,  a  furnace  was  specially  constructed  for  the  purpose  of 
roastiog  the  flue-dust,  though  with  what  object  in  view  it  is  impossible  to  say,  unless  on  the  erroneous  supposition 
that  much  arsenic  is  present.  In  point  of  fact,  arsenic  is  found  in  it  in  only  small  quantities,  and  this  roasting 
deprives  the  dust  of  tho  carbon  which  would  otherwise  suffice  for  the  reduction  of  all  the  lead  contained  in  it, 
besides  occasioning  the  loss  of  some  silver.  In  another  smelter  the  flue-dust  is  prepared  for  re-smelting  by  melting 
down  in  a  reverberatory  furnace,  at  first  with,  and  now  without,  the  addition  of  slag.  It  is  then  run  out,  and 
after  cooling  it  is  broken  up  and  mixed  with  the  charges. 

COST  OF  LABOR  AND  MATERIAL. 

Below  are  given  a  few  data  relative  to  the  prices  paid  for  fluxes,  fuel,  and  the  average  wages  of  employes 
during  the  census  year  at  Leadville,  which  serve  to  give  a  fair  idea  of  the  economic  conditions  of  smelting  at  that 
time: 

Dolomite,  per  ton $3  00  to  $4  00 

Hematite,  per  ton 8  00  to  11  50 

Charcoal,  i^er  bushel .' 10  to        18 

Cokp,  perton 25  00  to  60  00 

Pine  wood,  i>er  cord  of  2,000  to  3,0u0  pounds 4  50  to    5  00 

Foremen,  per  shift  of  eight  to  twelve  hours 3  00  to    6  00 

Head  smelters,  per  shift  of  eight  to  twelve  hours v.....  3  00  to    4  25 

Slag  wheelers,  per  shift  of  eight  to  twelve  hours 2  50  to    4  00 

Feeders,  per  shift  of  eight  to  twelve  hours 3  00  to    4  00 

Helpers,  per  shift  of  twelve  hours 2  50  to    3  00 

Day  laborers,  persMftof  ten  to  twelve  hours 2  50 

Engineers,  per  shift  of  eight  to  twelve  hours 3  50 

Faelmen,  per  shift  of  eight  to  twelve  hours , 3  00 
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OoNOLUSlON. — lu  conclusion,  it  may  be  said  that  lead  smelting,  as  carried  on  in  this  region,  while  not  entirely 
beyond  critioism,  has  been  brought  to  a  relatively  high  degree  of  i)erfection,  and  is  extremely  creditable  to  American 
metallurgists.  One  of  the  most  useful  practical  lessons  that  has  been  taught  by  the  comparative  success  of  the 
various  smelting  works  is  that  this  has  been  proportional  to  the  more  thorough  training  in  scientific  metallurgy  of 
its  managers,  the  completeness  and  accuracy  with  which  they  have  gauged  the  operations  of  their  furnaces  by 
chemical  tests,  and  the  intelligence  with  which  the  results  of  thei^  tests  have  been  applied  to  the  practical  conduct 
of  their  business. 

Could  this  lesson  overcome  the  idea  so  common  among  us  that  the  adaptability  and  '^  cuteness"  of  the  American,** 
which  is  in  so  many  points  acknowledged  to  be  superior  to  that  of  other  races,  enable  him  to  master  the  science 
of  smelting  as  readily  as  he  does  any  branch  of  trade,  it  might  prevent  an  increase  of  the  already  very  considerable 
unmber  of  abandoned  smelters  which  dot  our  western  hills  and  valleys,  and  save  a  portion  of  the  capital  which  is 
annually  wasted  throogh  gross  ignorance  in  the  various  operations  connected  with  mining. 
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Ohapteb  VIL— production  OF  THE  PRECIOUS  METALS. 

METHOD  FOLLOWED  IN  COMPILATION. 

Three  principal  methods  have  been  adopted  by  statisticians  in  studying  the  bullion  prodaction  of  the  United 
States. 

The  first  and  most  obvioas  plan  has  been  to  nse  as  a  basis  the  receipts  of  domestic  ballion  reported  by  the 
several  mints  and  United  States  assay  offices,  ascertaining  the  probable  total  product  by  adding  to  the  figures  thus 
obtained  the  amount  shipped  abroad,  as  shown  by  the  cnstom-house  returns,  and  the  probable  amount  consumed  in 
the  arts.  The  objections  to  this  method  are:  The  amount  coined  within  a  certain  period  does  not  necessarily 
correspond  to  the  production  for  that  period.  In  the  same  way  the  proportion  of  the  domestic  product  exported 
may  be  largely  affected  by  the  stock  of  precious  metals  on  hand  at  any  given  time.  Both  of  these  variations 
depend  primarily  upon  fluctuations  in  the  bullion  market  and  international  balance  of  trade.  An  average  of  a 
ong  series  of  years  would  give  tolerably  accurate  results;  but  for  any  stated  period  the  figures  of  coinage,  export^ 
and  consumption  in  the  arts  are  apt  to  be  deceptive. 

Assuming  the  source  of  the  bullion  deposited  at  the  mints  to  be  correctly  stated,  there  are  still  serious  and 
unavoidable  defects  in  the  custom-house  statistics,  notwithstanding  the  care  taken  to  secure  accuracy.  No  account 
is  taken  of  bullion  transported  overland  into  Canada,  nor  are  the  export  figures  for  dor6  bullion,  base  bullion, 
ores,  and  matte  shipped  abroad  always  to  be  depended  upon.  This  difficulty  is  particularly  manifested  in  the  last 
three  instances.  The  regulations  prescribed  by  the  custom-house  authorities  are  not  followed  by  x>enaltie8  sufficient 
to  insure  accurate  invoicing  of  the  values  thus  exported.  It  is  well  known  that  during  the  period  of  intense 
speculation  in  gold  a  very  large  proportion  of  both  receipts  and  exports,  even  of  gold  coin,  was  entirely  hidden  firom 
official  scrutiny,  with  a  still  greater  margin  in  the  bullion  movement,  and  although  the  inducements  to  a  concealment 
of  the  actual  movement  do  not  now  exist  in  the  same  force  it  is  still  doubtful  whether  the  official  figures  are  entirely 
reliable.  A  less  important  source  of  error  is  the  undisputed  fact  that  not  infrequently  bullion  of  domestic  production, 
after  having  been  shipped  abroad,  is,  from  changes  in  the  silver-bullion  market  or  from  the  necessities  of  coinage, 
reimported  into  the  United  States. 

It  will  thus  be  seen  that  the  best  results  which  can  be  hoped  for  from  the  most  careful  application  of  the 
*< consumption  and  export '^  method  are  close  approximations  extending  over  considerable  periods,  but  not  the  exact 
product  for  any  given  year.  The  system  also  fails  to  segregate  the  yield  according  to  the  productive  source ;  and 
while  the  geographical  distribution  by  state  and  territorial  lines  may  be  shown,  it  is  hardly  possible  to  carry  the 
analysis  further  and  ascertain  in  this  way  the  yield  of  single  districts  or  even  counties. 

The  director  of  the  mint  has  examined  the  bullion  product  of  the  country  critically  from  the  *^ consumption  and 
export"  point  of  view,  employing  as  a  supplementary  means  of  information  the  details  obtainable  by  correspondence 
and  circulars  scattered  through  the  mining  districts.  The  substantial  accuracy  of  the  estimates  thus  reached  has 
been  fully  borne  out  by  the  results  of  the  present  investigation. 

The  second,  or  <<  transportation"  method,  consists  in  estimating  the  product  from  the  statistics  of  the  express 
companies,  freight  lines,  and  banks  which  have  the  handling  of  the  product  from  its  original  sources.  This  plan 
would  give  more  satisfactory  results  if,  in  the  first  place,  all  the  bullion,  ores,  etc.,  were  transported  from  the 
producing  points  through  th  ese  different  channels  alone,  and  if,  in  the  second  )>Iace,  none  of  the  product  were 
reshipped  from  point  to  point  and  thus  twice  recorded.  As  a  matter  of  fact,  there  is  a  considerable  portion  of  the 
gold  yield  sent  through  the  mails  as  registered  matter,  and  a  large  proportion  passes  from  the  productive  source 
into  the  market  through  private  channels.  Both  of  these  means  of  conveyance  are  affected  by  proximity  to  main 
lines  of  communication,  or,  on  the  other  hand,  by  the  absence  of  exprees  or  railroad  facilities ;  and  in  neither  can  the 
exact  effect  of  these  circumstances  be  very  defiuitely  counted  upon.  In  the  Pacific  states  and  territories  the  great 
bulk  of  the  mine  output  is  handled  by  Wells,  Fargo  &  Co.'s  express,  and  upon  the  detailed  returns  of  the  many 
offices  of  this  company  Mr.  J.  J.  Yalentiue,  general  superintendent,  has  been  enabled  to  furnish  very  valuable 
estimates  of  the  bullion  production,  covering  a  long  series  of  years.  The  business  connections  of  this  express 
company  in  portions  of  the  country  not  covered  by  their  agencies  have  rendered  it  possible  for  Mr.  Valentine  to 
frame  approximate  estimates  of  the  product  of  the  mining  territory  outside  of  that  from  which  Wells,  Fargo  &  Co.  are 
the  principal  transporters  of  bullion.  But  the  impossibility  of  assigning  to  other  channels  the  due  proportion  of  the 
outflow  through  them ;  the  fact  that  no  record  is  made  of  the  value  of  the  gold  bullion  and  dust  sent  through  the 
mails;  that  no  reliable  allowance  can  be  made  for  the  undervaluation  of  gold  dust  and  unassayed  bullion  by 
consignors,  amounting  in  many  eases  to  from  five  to  teu  per  cent.;  that  there  is  no  satisfactory  means  of  checking 
the  reshipments  which  are  twice  or  more  times  reconled,  combine  to  create  a  large  margin  which  can  hardly  be 
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definitely  acoonnted  for  iu  makiDg  the  total  estimates.  Notwithstanding  these  palpable  bot  unavoidable  defects  in 
the  system,  much  credit  is  due  Mr.  Valentine  for  the  painstaking  care  with  which  he  has  prepared  his  annual 
estimates. 

The  third  system  is  one  which,  were  it  practicable  to  pursue  it  into  complete  details,  would  lead  to  results  more 
satisfactory  than  could  be  obtained  in  any  other  way.  This  may  be  termed  the  direct  method.  It  would  consist,  if 
properly  carried  out,  in  obtaining  from  each  bullion  producer  a  statement  of  the  quota  contributed.  The  aggregate 
of  the  details  thus  reached  would  represent  the  actual  total  product  of  the  country,  and  would  moreover  segregate 
it  according  to  districts.  In  the  census  work  conducted  by  the  United  States  geological  survey  the  plan  indicated 
has  been  followed  to  as  minute  detail  as  it  was  possible  to  extend  it  with  the  means  at  command.  No  attempt  had 
ever  been  previously  made  which  aimed  at  securing  individual  returns  throughout  the  whole  United  States  with  the 
same  degree  of  thoroughness,  though  the  successful  adoption  of  the  direct  method  by  Mr.  A.  Del  Mar,  in  his 
investigation  af  the  silver  product  of  Nevada  in  1876,  showed  the  advantages  of  the  plan.  But  even  with  all  the 
care  and  time  expended  by  the  experts  engaged  in  collecting  these  statistics  it  was  found  to  be  impracticable  to  do 
more  than  obtain  returns  from  the  larger  producers.  In  some  instances  well-based  and  careful  estimates  were 
submitted  by  the  experts,  covering  aggregates  of  a  large  number  of  small  mines  for  whole  districts.  In  other  cases, 
and  more  especially  in  portions  of  the  country  where  placer-mining  on  a  small  scale  furnished  a  large  proportion 
of  tlie  yield,  reliance  had  to  be  placed  on  extraneous  data% 

The  chief  obstacles  encountered  in  the  collection  of  bullion  statistics  directly  from  the  producers  w^re— 

First.  The  wide  extent  of  the  field  to  be  covered  and  the  vast  number  of  mines  to  be  reported  upon.  Even 
were  the  mines  located  in  easily  accessible  places,  the  wide  range  of  territory  over  which  they  are  scattered  would 
render  the  labor  of  personally  visiting  each  productive  district  a  tedious  matter.  But  when  it  is  considered  that 
they  are  for  the  most  part  to  be  found  in  rugged  mountainous  tracts,  often  at  high  altitudes,  antl,  when  destitute  of 
railroad  communication,  to  be  reached  only  by  stage  or  on  horseback,  some  idea  may  be  gathered  of  the  amount  of 
work  involved. 

Second.  The  fact  that  a  considerable  yield  is  derived  from  small  mines,  the  product  from  each  of  which,  however 
insignificant  in  itself,  goes  to  form  part  of  an  important  aggregate,  and  should  not  be  neglected. 

Thuxl.  The  reluctance  of  some  mine  owners  and  superintendents  to  give  a  full  account  of  their  operations, 
notwithstanding  the  strictly  confidential  manner  in  which  these  individual  statements  have  been  treated.  On 
explanation  of  the  purposes  for  which  the  statistics  were  collected  such  objections  were  in  most  cases  overruled, 
however,  and  invariably  great  courtesy  was  i>ersonalIy  manifested. 

Fourth.  The  fact  that  in  a  large  majority  of  cases  no  systematic^ accounts  are  kept  by  mine  owiH^rs,  who  were 
often  unable  to  state  from  memory  the  precise  output  of  their  properties  for  a  period  which  had  elajwed  some  time 
before  the  inquiry  was  made. 

Fifth.  Many  mines  having  changed  hands  during  the  census  year,  it  was  frequently  impossible  to  obtain  fh)m 
the  present  holders  a  statement  of  the  operations  conducted  prior  to  the  change  in  ownership,  or  to  communicate 
with  the  former  owners  if  they  had  removed. 

Sixth.  When,  in  the  case  of  mines  worked  during  only  a  portion  of  the  census  year,  or  during  a  season  limited 
by  the  weather,  water  supply,  or  other  causes,  operations  had  been  suspended  at  the  time  the  district  was  visited  by 
the  examining  expert,  it  was  often  impnicticable  to  communicate  with  the  only  persons  able  to  supply  information. 

Seventh.  The  variation  in  the  fiscal  year  of  the  incorporatetl  companies  makes  it  a  matter  of  much  difficulty  to 
reduce  the  returns  to  a  different  period  from  that  for  which  the  books  are  kept 

With  means  still  less  adequate  than  were  lately  at  command  the  census  authorities  in  1870  found  it  impossible 
to  trace  the  bullion  product  of  the  country  at  that  time.  Tbe  best  results  reached  by  the  deputy  marshals  in  certain 
instances  hardly  ai^ounted  to  a  moiety  of  the  actual  product,  as  known  through  other  sources  of  information.  In 
the  case  of  the  census  of  1880,  even  with  greatly  increased  facilities,  there  were  many  gaps  iu  the  testimony  which 
had  to  be  filled  out  by  estimates  derived  from  other  data  than  those  collected  directly  by  the  experts.  Where  such 
^timates  have  been  applied  in  the  tabulation,  they  have  been  indicated  by  an  asterisk  (*).  In  all  cases  a  careful 
scrutiny  has  been  exercised  in  the  selection  and  comparison  of  material.  It  is  believed,  iu  view  of  the  more  extended 
and  fuller  details  accessible,  as  compared  with  previous  researches  of  the  same  nature,  that  the  results  reached  in 
this  compilation  are  as  close  an  approximation  to  absolute  accuracy  as  it  is  possible  to  attain  without  a  far  greater 
expenditure  of  money  and  time  than  the  subject  demands. 

In  compiling  the  material  at  hand  the  following  system  was  adopted :  The  returns  given  in  the  individual  mine 
schedules  were  first  abstracted  and  grouped  into  aggregates  for  districts.  Information  as  to  the  operations  of  the 
different  establishments  being  in  many  cases  confidential,  publication  of  the  results  begins  with  the  district  exhibits. 
These,  again,  are  condensed  into  tables  for  counties,  and  finally  into  abstracts  for  whole  states  and  territories. 
Where  a  marked  discrepancy  existed  between  the  schedule  returns  and  other  reliable  data  the  necessary  additions 
were  entered  and  the  fact  that  they  were  estimates  indicated.  It  is  hardly  necessary  to  remark  that  the  schedules 
would  show  deficiencies  rather  than  an  excess  as  compared  with  correlative  data.  At  the  same  time  the  schedules  of 
reduction  works  were  examined,  and  famished  a  valuable  check  upon  the  figures  deiived  from  the  mine  re|K>rts.  In 
acme  instances  the  yield  was  quoted  in  ouises  of  fine  metal,  as  is  customary  in  localities  where  the  ore  is  redacfid.^^ 
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smelting;  in  other«4  in  onnoes  of  onide  bullion,  ns  in  the  case  of  placer  gold;  in  still  others,  in  dollars  calcalated 
from  the  assay  value  of  the  bullion ;  and  more  rarely  in  dollars  representing  the  net  proceeds  after  deducting  the 
discount  upon  silver  and  other  charges.  In  order  to  present  the  whole  in  harmonious  shape,  it  became  necessary 
to  reduce  these  various  denominations  to  a  uniform  standard.  That  adopted  is  the  ounce  of  fine  metal  and  its  assay 
value  in  United  States  money.  The  terms  are  interchangeable,  and  appear  sideby  side  in  the  tables  of  produotton. 
As  a  preliminary  step  a  aeries  of  conversion  tables  was  prepared. 

CLASSIFICATION  OF  MINES. 

Mines  of  the  precious  metals  are  grouped  under  two  comprehensive  heads :  deep  mines  and  placer  mines.  The 
former  are  workings  iu  primary  deposits^  in  which  the  ore  usually,  though  not  invariably^  occurs  in  a  vein,  and 
while  the  earlier  operations  in  mines  of  this  class  may  begin  at  or  near  the  outcrop  of  the  vein  the  tendency  ia 
always  downward.    The  leading  varieties  of  deep  mines  are : 

1.  Mines  of  free  gold,  or  gold  alloyed  with  a  small  proportion  of  silver. 

2.  Mines  of  silver  ores,  containing  only  traces  of  gold. 

3.  Mines  yielding  dor^  bullion  from  milling  ores,  containing  both  gold  and  silver  in  appreciable  quantities. 

4.  Mines  yielding  base  bullion  from  smeltiug  ores  in  which  the  precious  metals  are  associated  with  larger 
quantities  of  lead,  copi>er,  etc. 

All  of  these  divisions  shade  imperceptibly  into  each  other. 

Placer  or  gravel  mines  are  workings  in  secondary  or  fragmentary  gold  deposits,  including  gravels  and  sanda, 
•nd  are  either  surface  or  shallow  workings,  as  compared  with  those  of  vein  mines,  though  in  somes  localities  gravel 
beds  of  several  hundred  feet  in  depth  occur.    The  leading  typea  are: 

1.  Hydraulio  mines. 

2.  Dry  washings. 

8.  Booming  and  shovel-sluicing. 

4.  Siver  mines. 

5.  Pocket  mines  (not  to  be  ccmfonnded  with  primary  pockets  or  concentrations  in  deep  mines). 

6.  Drift  mines. 

7.  Branch  mines. 

8.  Black  sand  littoral  dei)osits. 

In  the  tables  of  production  the  classification  under  these  two  main  heads  is  observed. 

CLASSIFICATION  OF  REDUCTION  WORKS. 

In  some  of  the  following  tables  a  distinction  is  made  between  the  production  as  shown  by  the  different  reduction 
works,  which,  like  the  mines,  are  divided  into  two  principal  classes.  These  are,  first,  amalgamating  mills, 
including: 

1.  Gold  quartz  mills. 

2.  Mills  ill  which  silver  ore  is  treated  in  the  raw  state. 

3.  Mills  in  which  roasting  is  practiced  before  amalgamation. 

4.  Concentration  works. 

5.  Chloriuiitiou  and  leaching  establishments. 

6.  Arrastras. 

The  second  class  includes  the  several  varieties  of  smelting  works  in  which  the  production  of  base  bullion, 
matte,  or  spei88  is  a  preliminary  step  toward  the  final  extraction  of  the  precious  metals. 

Placer  mines,  with  the  exception  of  i>ocket  mines  and  branch  mines,  require  ao  reducing  process,  and  in  the 
two  exceptions  uameil  the  mill  process  is  not  always  a  necessary  concomftant,  iu  the  former,  in  fact,  bat  rarely. 
Vnrious  systems  of  reduction  by  chlorination  and  amalgamation  have  also  been  applied  to  black-sand  deposits 
and  refractory  conglomerates  containing  placer  gold,  but  not  to  an  extent  affecting  the  general  principle  of 
classification  here  maintained. 

[Note. — In  each  of  the  tables  of  production  and  throughout  this  discussion  the  following  explanations  apply: 

The  short  ton  of  2,000  pounds  is  invariably  used. 

The  ore  tonnage  is  stated  in  gross  tons;  the  assay  values  are  of  net  tons,  without  allowance  fbr  moisture. 

Mint  values  are  assumed  in  all  cases.  The  wei^^ht  of  bullion  is  given  in  troy  ounces  of  tine  metal.  The  gold 
ounce  is  taken  at  $20.071834,  and  the  silver  ounce  at  $1.2929.  A  statement  of  the  estimated  market  value  of  the 
silver  is  elsewhere  appended. 

No  account  is  taken  of  the  value  of  the  silver  alloyed  with  placer  gold  in  the  primary  production  tableSi  aa, 
with  very  few  exceptions,  no  allowance  is  made  for  it  in  selling.  This  is  treated  of  separately,  and  the  proper 
Edition  made  in  the  final  sommaiy. 
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The  bonion  yield  is  given  aooording  to  the  district  in  which  the  ore  produciug  it  was  raised|  without  regard  to 
the  locality  where  the  ore  was  rednoed.  This  method  of  statin?  the  product  apportions  it  with  reference  to  the 
original  sonroe  so  far  as  it  is  practicable  to  trace  it.  Were  the  yield  to  be  credited  to  the  reduction  works,  Omaha^ 
Chicago,  Saint  Lonis,  Newark,  New  York,  and  otheriwints  remote  from  the  mines,  would  appear  as  large  producing 
centers. 

Individual  estimated  amounts  are  designated  by  an  asterisk  (*),  and  where  such  estimates  fimn  a  considerable 
IHTOpordon  of  the  totids,  the  fact  is  similarly  indicated.] 

For  a  etmdaiMd  wmmary  of  the  totalprodmet  ike  reader  u  referred  to  Tables  OXXIII,  OXXIV^  and  OXXIX^ 
amd  the  aeeompami^ing  texipage$j  358,  359,  and  361,  reepediteUf. 
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CALIFORNIA. 

in  production  of  gold  California  still  holds  the  first  place.  Previous  to  the  discovery  of  the  Bodie  district  the 
placer  mines  fnmiBhed  more  than  two-thirds  of  the  total  gold  output  of  the  state,  but  the  large  yield  of  tliat  districti 
amounting  to  over  two  and  three-quarter  millions  in  gold  during  the  year,  in  addition  to  the  considerable  silver 
product,  has  placed  the  deep  mines  about  on  a  par  with  the  placers  in  point  of  productiveness.  The  amount  of 
silver  contributed  by  CaUfomia  is  relatively  small,  and  comes  mainly  fit)m  two  adjoining  counties,  Inyo  and  Mono. 

There  is  a  larger  number  of  actively  working  mines  in  California  than  in  any  other  state  or  territory,  as,  owing 
to  the  settled  condition,  transportation  ikcilities,  and  comparative  cheapness  of  labor  and  supplies,  it  is  possible  to 
mine  deposits  of  lower  grade  than  could  be  made  profitable  in  localities  having  less  advantages  of  position.  The 
result  is  that  there  are,  besides  a  few  large  incorporated  companies,  a  great  many  mining  properties  worked  on  the 
small  scale,  but  still  profitably,  by  individual  owners.  The  collection  of  accurate  statistics  regarding  these  smaller 
claims  is  a  very  tedious  and  also  somewhat  uncertain  matter.  Schedule  retnrns  were  received  from  128  d^p  mines, 
147  placer  mines,  57  amalgamating  mills,  concentration  and  leaching  works,  t)  arrastras,  and  4  smelting  works  in 
this  state.  These  include  most  of  the  more  important  establishments,  and  are  supplemented  by  general  reports, 
covering  in  some  cases  whole  districts.  But  with  all  the  care  taken  by  the  census  experts  to  cover  thoroughly  the 
ground  the  subject  was  by  no  means  exhausted,  and  in  several  cases  in  the  accompanying  tabulations  resort  has 
been  had  to  information  from  outside  sources. 

Calilornia  furnishes  71.47  per  cent,  of  the  total  placer  product  of  the  United  States  and  40.09  per  cent,  of  the 
total  gold  product  of  the  deep  mines,  or  51.38  i)er  cent,  of  the  total  gold  product  of  the  country  (from  all  sources). 
The  yield  in  silver,  however,  is  only  2.80  per  cent,  of  the  total,  California  standing  sixth  in  rank  as  a  producer  of 
the  latter  metal.  In  proportion  to  its  area,  ogain,  California  leads  in  production  of  gold,  with  an  average  of  $108  30 
per  square  mile ;  is  sixth  in  its  silver  yield  of  $7  27  per  square  mile;  and  third  as  to  its  output  of  both  metals,  $115  57 
per  square  mile.  As  the  i>opulation  of  the  state  has  largely  increased,  while  the  mine  production  has  remained 
nearly  at  a  standstill  for  some  years,  the  showing  in  relation  to  population  is  less  favorable,  the  yield  of  gold  being 
only  $19  83,  silver  $1  33,  and  that  of  both  the  precious  metals  only  $21  IG  per  capita,  placing  California  fifth  as 
to  gold,  and  eighth  as  to  silver  and  the  total,  in  the  rank  of  the  states.  The  prosperity  of  the  state  is  not,  however, 
dependent  upon  its  mines  in  the  same  degree  as  formerly,  agriculture  and  manufacturing  having  outstripped  the 
earlier  industry. 
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Table  CXXI.— CALIFOBNIA— PEODUCTION  OF  DEEP 
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MINES  FOB  THB  TEAB  ENDINO  MAY  31,  1880. 


Bullion  prodnoed  fhmi  ore  raieed  aad  txeated  during  censQS 

y«tf. 

Ore  raiaed  bnt  not 
treated. 
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BoHIob  prodnoed  daring  eraaoa  year  ftom 
ore  preTionaly  raiwd. 
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4n.9 
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20.000 

126,150 

1 

•     •  •  •  • 

••«••••••> 

S 

8 

125 
2,000 

73L6 
580.5 

15,124 
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nuTWT. 

1 
11 

1 

ATemeoyWdporloii. 

Gold. 

SUnr. 
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;iidUa  TaU«7  (i) 

Quarti  TowniMp  (0 

I 

113. 8TB 

BOI 

09 

Oil 

48,773.8 

1,028.»1£ 

7,8*8 

10,147 

1,030.059 

lia,87fl 

UK  nSBSAKDOO. 

m 

mil 

103  TO 

68,317 

76.373 

76,3T2 

^ 

1 
104  S5     lU  ES 

«n        »r 

•IW 

•100  00 

■82  00 

•IK  OB 

483.  T 

0,900 

8.343 

8.301 
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PRECIOUS  METALS. 

TiB'l.E  CXXI.— OAIIFOKHIA— PKODOOTION  OF  DEEP  HIBES 


Oouly  iod  dutrioC. 
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par  ton. 

OoU.      6arw. 
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•11,000 
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Aaany  mine  of  ore  rnieed  during  census 

Bullion  produced  dnrins  census  7e*r  flnun 
ore  preriouslj  mised. 

GoU. 

sow. 

TMiL 

Gold. 

Silver. 

Total 
Dolls. 

Gold. 

BUTer. 

TotaL 

O-c- 

Dolbn.    ■     C 

DoHhs. 

DoHhs. 

Toon. 

Ounces. 

DoUnrs. 

Ou. 

Dolls. 

Ounces. 

DoUnrs. 

Ots. 

Dons. 

D<dlnrs. 

474.8 

1,574.8 
7,78L4 

1 

81798 

32,550  ; 

180,  £6, 

8.488 

223 
1.850 

4,388 
288 

2,134 

HIM 

8S.8S8 
169; 900 

1 

8 

8 



91838.8 

203,204  : 

6^2n 

6,818 

210,  €88 



*483.7 
580i5 

•18.000    .... 

"***"***• 

1 

•10,080 
12,000 

1 

12.000    .... 

8 

1 

1,884.2 

1,512.8 

•2,12a5 

96.7 

1.16L0 

l,306ul 

22.000    .... 

22.000 

•:?1  280 

• 

•31,200 

•44,000 

2,000 

24,000 

30,000 

1 

•44.000    

^ 

8 

2. 000      . . . 



8 

24.000  ■-... 

4 

27,000 

2.380 



8,000 

73.1 

1,511 
1,5U 

148 

189 

1,700 

0 

8.204.5 

128,280 

2.320 

3.000 

131,200 

73.1 

148 

189 

1,700 

1 ' ! 

•  Estiaisttf>d. 

k  From  7,640  tons  raised  prior  to  eensns  year. 

i  From  48  tons  ^•"'HET 


j  From  1.000  tons  tailiuKS. 

c  From  236  tons  ore  prior  to  census  year. 

I  From  302  tons  tailings. 


m  Ftom  270  tons  taUings. 
n  From  tailings  sold. 
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• 

Bullion  produced  from  ore  raised  and  treated  during  een^ 

ana  year. 

Tons. 

Assay  Talue  of  ore  raised  during  census  year 
ana  remain  ing  on  hand  at  dose  of  year. 

Bullion  produced  during  census  year  fhmi 
ore  previonaly  raised. 

Gold.                               Sfhrer. 

1 

TotaL 

Gold. 

Silver. 

TotaL 

Gold. 

SUTcr. 

TotaL 

• 

Onnoea. 

Dollars. 

0«« 

Dollun. 

Dullais. 

Ounoea. 

1,25L5 
1,318.1 

Dollars. 

Oss. 

Dolls. 

Dolls. 

Ounces. 

DoUan. 

Oia. 

Dolls. 

DoUa. 

85,832.7 
16,817.5 
4.886.8 
8,356.3 
1,243.4 
1,880.5 

1,350,547 

1,350,547 
347.849 

98,881 

70^371 
284,848 

85,778 

29,400 

188,050 

8,241,881 

907,988 

80,000 
788;  617 

84,050 
237,850 
184,568 
210,022 

22,000 
131,280 

8,210,650 
•1,180,351 

6,483 
2.125 

25, 8n 
27,124 

25,871 
27,124 

2.788.2 
4&4 

56,600 

1,000 

58^600 

1,000 

1 

347,849 
98.881 
80^380 
25,703 
84,739 

8 

8 

4,849 

184,988 

802 

22,740 

6^011 

289^145 

1,037 

20,400 

15&7 

8,289 

817 

881 

8,880 

4 

6 

8 

7 

9,096.9 

188,818w8 

43,00a9 

2,902.5 
36^53615 

188,050 

2,788,235 

888,907 

80,000 

756^278 

8,498.1 

184,224 

• 

IHtM 
000 

8 

887,875 
14,787 

475,828 
18,068 

103 

138.1 

2,855 

989 

1,214 

i080 

098 

900 

0 

10 

887.0 
2.188.8 

8,000 
44,498 

fl^OOO 

44,688 

1,005 

11 

6,808 
49,540 

7,251 
84,050 

81 
884 

87 
1,005 

18 

100 

488.7 

9,990 

6^842 

8.200 

18,199 

18 

11,508.0 

4,806.3 

9.830.0 

^     1.064.2 

6,2015 

837,850 
95,200 

203,204 
22,000 

128,280 

14 

•89,145 
5,273 

•80,398 
6,818 

180 

88&9        18,001 

.     

18,001 

58L1 

1,201 

8,914 

%999 

10^140 

16 
18 

1 

• 

17 

2,320 

3,000 

78.1 

1,5U 

148 

188 

1,700 

18 

78,850 

851.879.4 
50,790.1 

7,280,861 
•1,849,925 

727,657 
100.879 

940.789 
•130,428 

8,940 

8.814.8 

7,281 

9.414 

88k  2M 

12,102.2 

250,173 

0^818 

U,401 

881,574 

11,401 

402,460.5 

8,819,788 

828,588 

1,071,215 

9;  891, 001 

8;0i0 

8,814.8 

78,850 

7,881 

9,414 

88^884 

18,102.2 

850,178 

0^818 

881,874 

VOL  13- 
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Table  CXXIIL— CALIFORNIA— PRODUCTION  (GOLD)  OF  HYDRAULIC,  PLACER,  DRIFT,  AND  RIVER 

MINES  FOR  THE  YEAR  ENDING  MAY  31,  1880. 


Gold. 


Coanty  and  district 


Totals,  by  districts. 


Ounces. 


Dollars. 


Totals,  by  counties. 


Ounces.    '    Dollars. 


BUTTB. 

Oenterville  and  Helltown. 

Cherokee  Flat 

Mugalift  or  Dog  Town  — 

Morris  Bavine 

OroTille 


CALAVBBAO. 

Holcelamne  Hill 

Robinson's  Ferry 

Valledto 


DXL  NOBIS. 


Scattered 


BL  DOBADO. 


Scattered 


HUICBOLDT. 


GoldBloA . 
Orleans  Bar. 


MOVO. 


Bodie 


XBVADA. 


Scattered 


PLACBB. 


Bath 

DatchFlat 

Gold  Ron 

lowaHiU 

Michigan  BlniBi 


PLUiua. 


Claremont 

Light's  Ca&on 

Moonlight  Mountain 

North  Fork,  Feather  Biver 

Seneca 

Scattered 


8HABTA. 


Bnokey e 

French  Gnlch 

Igo 

Northern  Shasta  Connty. 

Sawmill  Flat 

Shasta  City 

Southern  Shasta  Connty . 
Scattered 


8IBKIT0U. 


Callahan's  Banoh 
Cottonwood 


725.6 
13, 257. 5 
828.1 
435.4 
483.7 


8.oeo.4 

725.6 
870.8 


6,208.0 

•24,877.7 

1,306.1 
2,418.8 

1,219.0 

2,062.8 


8,144.4 
2,128.6 
2,612.2 
*774.0 
6^889.1 


200.2 
200.3 

4, 081. 7 
840.3 

2,943.5 

006.6 
1,893.8 


6,20L8 

182.8 

1,253.9 

10, 158. 8 

2,902.5 


8,964.7 
680.5 


15,  000  !  1 
274,057 
17, 118 

9,000 

0,009 


63.450 

15.000  I 

18.001  ij 


>    4,665.8 


128. 331  '   6, 208. 0 


*514, 268 

27,000 
50,001 

25,199 

42,631 


65,000 
44,000 
53,999 
16^000 
110,369 


♦24,877.7 


5,999 
6,001 

84,376 
7,035 

60,848 


14,400 
28,813 


I  >• 


724.9 


1,219.0 


2,062.8 


^18^996.2 


*    7,946.0 


107,520 
8,779 

25,920 
210,000 

60,000 

82.871 
12,000 


*  21,780.7 


County  and  district 


y  15,730.3  ]        325,174 


*  Estimated. 


96,451 


128,331 


*514, 268 


77,001 


25,199 


42,631 


sisKiTOD— continued. 


289,868 


164,259 


450,432 


Galena  Hill 

Greenhorn 

Ilurabag 

Indian  Creek 

McAdam's  Creek 

OroFino 

Rattlesnake  Creek 

Sawyer's  Bar 

Scind  Valley 

Scott  Valley 

South  Fork,  Salmon  River. 
Yreka 


STAinSLAUS. 


La  Grange. 


TRIM  ITT. 


Arkansas  Bar 

Ballychoop 

Boalt'sHiU 

Buckeye  Mountain 

Cafion  Creek 

CoflTee  Creek 

Coz'sBar 

Douglas  City 

Hay  Fork 

Indian  Creek 

Junction  City 

Minersvillo 

New  River 

Oregon  Guloh 

R«lHill 

South  Fork 

Taylor's  Flat 

Trinity  Center 

Wearer  Basin 


TUOLUMIIB. 


Big  Oak  Flat  . 
Chinese  Camp 
Groveland .... 
Jacksonville . . 
Montezuma... 
Scattered 


TUBA. 


Scattered 


Total 


Gold. 


Totals,  by  districts. 


Ounces. 


483.8 
657.9 

1,879.4 
712.4 

2, 419. 5 
943.5 
314.4 

8,628.1 
205.1 
725.6 

3, 773. 3 

8,104.9 

8,t)80.7 


Additional  production  estima* 
ted  from  trannportation  staUs- 
Uos,  not  traceable  by  counties. 


Grand  total. 


>     87,686.7 


•27,08L7 


*60,423.6 


248,806.7 


Dollars. 


10.001 
18,600 
88,851 
14.726 
50,015 
19,508 

6,500 
75,000 

4,340 
15,000 
78,001 
64,184 

62,650 


Totals,  by  oonntiea. 


Ounces. 


S  23,413.1 


777,900 


8,030.7 


87,635.7 


*669,828 


*1, 042, 849 


6,089,982 


*27,08L7 


*50, 428. 6 


243,806.7 


n71,29e.8 


418^106.0 


a  Including  $300,000  from  "  pocket "  min^ 


Dollars. 


488,002 


a. 


7.9» 


*a650,828^ 


n,042k84» 


8,088^982 


*8, 541, 066 


8^680»062' 
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DiSTBiBUTiON. — ^Tables  OXXT  and  CXXIII  are  iu  tended  to  show  the  distribution  of  the  prod  action  as 
represented  by  the  schedules,  but  not  the  actual  amount  of  bullion  produced  by  each  county,  a  considerable  part 
of  the  producing  mines  not  having  been  reported  upon  by  the  experts.  The  following  table  presents  the  best 
estimates  of  the  yield  by  counties  which  the  schedules,  combined  with  transportation  statistics  and  all  other  sources 
of  information  at  command,  and  a  personal  knowledge  of  many  of  the  localities,  have  made  practicable.  It  is  merely 
an  approximation  to  the  truth,  though  it  is  believed  to  be  sufficiently  accurate  for  most  purposes.  A  faultless  table 
of  production  by  counties  could  be  prepared  only  at  an  expense  entirely  incommensurate  with  its  usefulness: 


County. 


Total 


Alpine.... 
Amador  .. 

Batte 

Calaveiaa. 
DelKorte. 
XlDorado 
Freano  ... 
Humboldt 

Inyo 

Kera 


Loa  Angeloa 
ICaripoaa^.. 
Modoo 


Deep 
minea. 


$8,000,850 


00,000 
^^,047 


435,000 


00,881 
72,500 


25,708 

126,000 

84,788 


GOLD. 


822,274 
10,000 


Plaoer 
minea. 


18,680,082 


100,000 
450,000 
146,000 
128,831 
614,268 


180,000 


Total 


$17,160,041 


60,000 
1.607,047 
460,000 
580,000 
128,831 
011,148 

72,500 
180,000 

26^708 
125^000 

84,788 


822;  274 
10,000 


Silrer. 


$1,082,016 


6,202 


288,145 


1,087 
28^400 


Total 


$18,238,557 


00,000 
1,607,047 
450,000 
580,000 
128,831 
6U.14e 

78,881 
180,000 
204,848 
125,000 

86^776 

28,400 
822,274 

10,000 


Coonty. 


Mono 

Nevada 

Plaoer 

Plumas 

Sacramento 

San  Bernardino. 

San  Diego 

Shasta 

Sierra ., 

Siskiyoa 

Stanialana 

Trinity 

Tnolomne 

Tnba 

Scattered 


GOLD. 


Deep 
minea. 


$S. 

1, 


706,235 
100,000 
176^000 
820,265 


Plaoer 
minea. 


$35,100 

1,750,000 

850,000 

248,584 

75,000 


237,850 

00,401 

880,000 

208,204 


22,000 
128;  771 


100,000 


450,432 
000,000 
483,882 
100.000 
777,888 
558,828 
1,042,848 
150,000 


Total 


$2,781,484 

2,850,000 

1,025,000 

1,068,888 

75,000 


287,850 
646,833 
880,000 
087,188 
100.000 
788,888 
680,588 
1,042,348 
250,000 


Silver. 


$476,526 
18,053 


7,278 


65,115 


86,887 


6,818 


8,188 


130,426 


Total 


$3,267,000 

2,800,068 

1.025.000 

1.076,117 

75,000 

66,116 

237,850 

645,170 

080,000 

684,014 

100,000 

788,888 

082.788 

1,042,848 

530,426 


NEVADA. 


The  production  of  this  state  shows  a  considerable  decline,  as  compared  with  that  of  the  preceding  six  years. 
This  is  not  due  to  any  general  fiedling  off  in  the  prosperity  of  the  mining  industry  of  the  state,  but  to  the  decrease 
in  the  yield  of  the  leading  source,  the  Gomstock  lode.  From  1871  to  1879,  Nevada  had  outranked  all  the  other 
states  and  territories  in  its  output  of  the  precious  metals ;  but  in  the  present  census  year  it  has  fallen  to  the  third 
place,  having  been  passed  by  both  Golorado  and  California.  With  the  yield  of  the  outside  districts  maintained  at 
the  existing  rate  of  production,  an  important  discovery  of  ore  in  the  Gomstock  would  perhaps  raise  Nevada  again 
to  the  first  rank.  And  even  without  any  striking  new  developments,  there  is  still  a  reserve  of  low-grade  ore  and 
tailings  remaining  unworked,  sufficient  to  give  a  large  and  steady  product  for  many  years  to  come. 

In  1876  the  yield  of  the  Gomstock,  according  to  Mr.  Del  Mar^s  careful  analysis,  was :  gold,  $18,002,906 ;  silver,. 
$20,570,078 ;  total,  $38,572,984.  During  the  census  year  the  product  of  the  whole  Gomstock  district,  indnding^ 
the  Virginia,  Gk>Id  Hill,  and  Devil's  Gate  subdistricts,  the  outlying  veins,  such  as  the  Occidental,  etc,  and  the^ 
yield  of  tailings  worked  at  various  points  throughout  the  entire  tract  known  as  the  Washoe  country,  was :  gold,. 
$3,109,156 ;  silver,  $3,813,174 ;  total,  $6,922,330 ;  showing  a  decline  of  $31,650,654,  or  82.06  per  cent,  since  1876w 

The  bullion  product  of  Nevada  represents  an  average  of  $44  16  gold,  $112  29  silver,  and  $156  45  gold  and  silver 
for  each  square  mile  of  its  area.  In  this  respect  Nevada  is  surpassed  by  Golorado,  the  figures  for  which  are  $25  98 
gold,  $159  24  silver,  and  $185  22  total.  But  with  reference  to  its  population,  Nevada,  even  with  the  reduced  output, 
remains  the  richest  of  the  mining  states  and  territories,  as  its  annual  product,  if  distributed  equally  per  capita, 
would  give  $78  51  gold,  $199  63  silver,  and  $278  14  total  to  every  man,  woman,  and  child  within  its  borders. 
Notwithstanding  the  large  proportion  of  adult  males,  it  will  be  seen  that  this  would  be  a  fair  income  for  the  actual 
working  population.  The  Nevada  mines,  however,  are  largely  owned  outside  the  state,  and  although  they  have 
not,  taken  as  a  whole,  been  profitable  during  the  year,  the  local  disbursements  in  wages,  etc.,  continue  steadily,  so 
that  the  inhabitants  have  a  direct  interest  in  the  prosecution  of  work,  independent  of  the  question  of  ownership^ 

Tables  GXXIV  and  GXXV  exhibit  the  yield  of  the  state  in  detail. 

The  individual  returns  of  several  leading  Gomstock  mines  are  given  in  Table  GXXVI. 
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TAlll.lt  OXXIT.— HETADA— PEODirOTIOIf  OF  DEBP 


CooDtruddtibrlot 

1 

JkToft  uatj  v«liio 

per  ton. 

Totd  uwr  nbie  of  on  nusd  dintDS  oaon 

IMJfU. 

1 
1 

Avmierleldporton. 

Gold 

SilTW. 

BDd 

■Utot. 

Gold. 

SUtm. 

Total 

Gold. 

„,„. 

Gold 

Tmu. 

DoUe. 

DoUi. 

DoUl 

OOBOM. 

DolLin. 

Oimou. 

Dolkn. 

DoUara. 

To™. 

Don*. 

ItoOa. 

DolU. 

BJCO. 

1.000 

100 

1.7I1 

100 

St  00 
•»0D 

•70  00 
lUBl 

08  00 
•SO  00 

•80  00 
IBS  40 

08.8 

^001 

100,810 
•S.8W 
•10.818 

1,086,  OM 

130,000 

•B.000 
•14.000 
1,403.837 

183,001 

•5,000 
■18,001 

1,000 

83 

53  54 

64  18 

Good  Hone 

-98.8 

7,134.3 

•ZOOl 

1*7,  na 

T  Klront 

^731 

13  11 

116  4S 

msr 

b™h  ~i 

•l.SOO 

•3  00 

'BO  00 

■08  00 

■174.1 

•3,600 

•65.880 

•72,000 

•75,800 

■1,000 

184 

.•50  00 

•5184 

13,  Ml 

1171 

7,401.0 

154.373 

1,255.085 

1,823,837 

1,778,710 

11.731 

9  81 

99  37 

108  68 

, 

HI     1,  M       f.i 

EBO 

480 

13,975 

-20  44 

B1B8 

•18 
^89 

0188 
10  03 
58  83 

40,037 

•70 

1.073,335 

83;  400 
•90 

I,3Sg;431 

03.400 
•0.SS9 

1.410,431 

800 
13,376 

IS  99 

75 

70  78 
48  78 

78  78 
40  6) 

•474.  B 
1.101.0 

•0,800 

31,000 

< 

™«;'"i« 

ir.»n.tlM. 

■ISO 

•75  00 

•35  00 

•100  00 

007.0 

18,760 

.4,834 

8;SM 

15.000 

350 

aooo 

10  00 

80  00 

L«k 

100 

•soo 

•10  00 

•MOO 
•70  00 

•SO  00 
■70  00 

118.8 

1,001 

•13,375 
'18.243 

•18,000 
11,000 

■18.001 
-31,000 

•BOO 

150 

65  25 

•75  00 
•65  2B 

Hontf        ' 

Mount  Glut 

TOO 

118  00 

US  DO 

81,180 

79,100 

79,100 

348 

148  87 

141  BT 

" 

•UOO 

•5B00 

•UOOO 

•79B.S 

•18,600 

IS,  783 

•18,500 

•83,000 

too 

45  B9 

48  61 

91  90 

^L"^"": 

2,aa 

BON 

50 

3148 

4,188.4 

00,718 

1,006 

1.416 

92,133 

1,818 
19.381 

38  59 
445 

33 
44  88 

38  81 

1           ToW 

urn 

544 

5149 

58  03 

7.835.9 

181,778 

1.319,311 

1,500.178 

1,761,064 

49  88 

nmu. 

us 

n,wi 

Ml 

■i« 

moo 

B7  14 

tt  SO 

moo 

S2fl0 

1.333.834 
14,304 

14T,  460 

3,019,743 

18,810 

4,597,098 
18,810 

508 

78,807 
80 

18  40 

33  43 
■141  88 

343  87 
49  91 
■14188 

Wn»fc.  mi 

78,304.8 

1,677,814 

Tow 

81,013 

IB  18 

88  84 

B8OT 

7«,»04.B 

I,BTT,354 

3,484,083 

B.18^S1S 

4,788.168 

TOisoa 

18  37 

34  38 

6186 

BUHDOLDT. 

::::::;;::;: 

1000 

EO 

T«0 

•*» 

SOO 

4  01 

■0  00 

84  00 

TBOO 
48  31 
-54  00 

40  00 

■TBOO 
53  OS 

•00  00 

no.) 

,». 

tt,m 

1,160 

170,883 
•8,354 

84,000 

350.214 
10,800 

40.001 

1,500 
383, 907 
•12,001 

•1,«00 

7,070 

•4  SO 

871 

•28  00 
81  00 

38  67 

-30  60 
83  80 
43  18 

■50  00 

, 

1,830.4 
■68.1 

18,883 

•1.M1 

^ 

IB 

IB  00 

ITOOO 

170  00 

3,588.7 

63,613 

53,613 
9,660 

3,478 

1.73 

13  78 

■■" 

1,560 

11,  «8 

BH 

H83 

48  07 

4,501.5 

94,308 

lo^m 

m.vn 

483,471 

10,844 

8  It 

38  49 

8ta 

3.000 
■IBM 

noo 

117  U 

OS  00 
1I7U 

837,838 

134,000 
1,083,670 

834,000 

1.083,579 

1,800 
4.161 

47  33 

47  13 
138  43 

8.108 

I«M 

IfflB 

1.018,816 

1,318,570 

1,81«,5» 

7,7H 

118  19 

148  10 

T.a» 
omo 

143 

•50  00 
50  81 

-80  00 
0150 
02  35 

178,789 
11,488 
820,191 

•MH448 
14,850 
413,975 

18,878 
430,779 

•7.109 

370 
1.919 

10 

•46  00 

47  33 
83  38 

•45  OO 

68  47 

98.0 
8110 

3,018 
18.804 

14.  KM 

l« 

HO 

58  19 

010.9 

18.830 

tl0^40« 

789,371 

808,101 

10,398 

23 

48  73 

49  00 
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-.-.m 


BuUlmprodiMBdfn 

KMUreU. 

ii 

1 

Auty  Talne  of 
Odd. 

i^TS 

dnrloi  cninui  ymr 

BnlUon  jitoanerA  (Inrinti  Mnnii  j-vor  (Mm  Dn> 

Otild. 

Mtct. 

ToUL 

«„. 

ToaL 

Gold, 
OUDM*.      DalLi™. 

BO 
Oim«>. 

■r. 

Total. 

Obom^ 

Oolbn. 

DuU«,. 

Toiu. 

Oa. 

Dolk. 

OauocL     DolUn. 

D<41»i», 

DoD«. 

Dalian. 

1 

mt 

I,W 

BI,4U 

iH,6ao 

mtx 

1 

-aw 

•1.0M 

I 



/""■'bj?^ 

•io,g;8 1   -14,000     -10,001 

•"'■"i  ■'"■"I  ■'"■'" 

G,IU.t 

IftWT 

778,«Ui 

1.CM, 

•ai.0 

•l.SM 

B»,9a8 

1.U3.SI7 

51.840 

*aoo 

^T 

•"" 

•0,282  1    -12.000  !    'I^BOO 
■115,504  1  •173,3011  1  ■103,000 

6,WL4 

ii«,i7a 

1,!7HJB3 

1.600 

• 


M 

m,«M 

48,841 

i,ig«,B«8 

48.841 

T,T» 

UIB7,U8 

1 

:".;;;;: 

tTLB 
n<LT 

T,«re 

U.OM 

1.U0 

1.400 

i,*ao 

73g.« 

u,aw 

S.M7 

B,OU 

20. 0» 



TZ.fl 

•LMO 

-10.442 

12.820 

•13,S00 
18,078 

A  000 
18,675 

38.465 

181 

11,861 

».D» 

38^010 

....*'."' ::.. 

"^, 

»,«« 

H).TM 

1S.UBI      17,Ha 

. 

1 

1 

S,KS.5 

74,»M 

4M 

S44'      7S.B89 

18 

18.1 

640 

.1 .■ 

648 

a,ss4.a 

ua.7ss 

1,01S.31B 

1,317,878  1.448,811 

170 

ZB.I 

540 

10,857  1      25,027 

25, 5n 

1.128 

I.460 

I.4W 

»S,17B 

8,n» 

128.053.    123.063 

2.e»4.4»,3,BS*,«21 

11,850       ll,3«l 

B2.as8.t 

i,No.m 

2.600 

121 

IT881B 

37,000 

68,000 

75,000 

8,061 

111.000 
8.081 

13.Bn.4 

I.SOD.IZS 

3,821 

1T80.B 

n.OOO        82,880 

81.091 

118,061 

-«T.7 

•1,S<» 

M,iia 

49 

210,W2 

s,4a 

-ai,Mo 

•Kl,600 

88 

1 

It 

lao 

1,111 

1,487 

1,487 

1,270.1 
•24.  S 

4L1 
•SB.O 

■4.500  '       -5,000 

■500 

•4,177 

■6,400        -6,000 

1. 048.6 

■     84.OT8 

34,078 

0,00. 

0,001 

15 

1 

l,l*<).T 

a,«a 

368,803 

170,000 

■89,Erra 

BM 

BDSL6 

10,460 

14,601        18,750  ;      2a;I00 



1 

T2«iBB2        839.87(1 

4U 

•70,1W:    •«l4aoi    •84400 

BSB.43S    i.m.m 

2M.S10        354,401 
«,gM  ■        12.7a 

1.100,878 

416 

K4,401 
14,402 

170,684 

St.1 
17.2 

1.TJ9 

582 

' 

4,001 

774.2 

18.001 

154.730      200.050  1    2J8,054 

882,35! 

m.s 

i.aai 

507,178 

600,677 

4,001 

774.2 

16,004 

SIO 
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Table  OXXIV.— IsTEVADA— PEODUCTION  OP  DEEP  MINES 


Connty  (Dcl  dlitiiot. 


s 


ATorage  Mtay  yalne 
per  ton. 


Total  assay  ralae  of  ore  raised  during  orasas  year. 


Gold.  I  surer. 


Tons.    I  DoUa.  j  Dolls. 


Gold 

and 

silver. 


Dolls. 


Gold. 


Silver. 


Total. 


2m. 


1    lone 
Jet.. 


Onnoes.    I    Dollars.        Ounces.    -    Dollars 


Dollars. 


I 


Tons. 


Average  yield  per  ton. 


Gold. 


Dolls. 


Silver. 


Dolls. 


Gold 

and 

silver. 


Dolls. 


8 

4 
6 
6 
7 
8 
9 
10 

ai 

112 


1 
2 


Lodi 


LoneHoontain 

Mammoth,  or  Ellsworth 

Morey 

Philadelphia 

San  ^tonio 

Silver  Star 

Snnnyslde 

Tybo 

Union 


200 


90  00 


700, 67  00 


'600 


Total 

8T0RBT  AlTD  LTOS. 


The  Comstock 
Scattered 


1 

S 
8 


Total 

WHm  TJSM, 


Cherry  Creek 

Ward 

White  Pine.. 


Total 


7,800 
14,517 


23,817 


4  00 
03 


1  38 


♦60  00 


90  00  j 
67  00 


♦60  00 


13.922 
36^275 


18.000 
46,900 


27.844 


86,000 


28  00 
28  59 


30  75 


32  00 
28  62 


32  08 


1, 509. 3 
18.3 

1,627.6 


31,200 
378 


168.923 
319, 467 


218,400 
413,039 


31. 578  j 


566,431 


732.839 


155, 986  I    21  78 
♦5,714J  ^21  00 


161.7001'    21  75 


26  49 
♦25  66 


48  27 
♦46  66 


164, 350. 1 
5,805.0 


3.897,418 
♦120,000 


26  47 


877 

^893 

277 


11,547 


104 


53 


68  11 
53  32 
59  91 


61  00 


48  22  ,    170, 155. 1  ,    3, 517, 418 


69  15 
53  82 
59  91 


3. 196, 575 
118,440 


8.810.015 


4,132,851 
♦146,667 


4.279.518 


294.9 


18,000 
46,900 


200 
700 


72  00 
44  80 


72  00 
44  80 


80,000 


'600 


'50  00 


♦50  00 


249,600 
413,417 


7,800 
14, 517 


3  36 
02 


763. 917 


23.817 


1  11 


7, 530, 269 
♦266,667 


155,986  I    16  33 
♦5.714i   ^15  76 


7,796,936 


161. 700|'    16  31 


6,096 


61  58 


294.9 


6.096 


309.609 

222,411 

12.847 


400.294 

287.555 

16, 610 


4(16,390 

287,555 

16,610 


5,877 

5,393 

277 


23  56 
25  04 


26  92 
25  06 


26  16 


27  27 


19  87 
♦19  25 


86  20 
♦36  00 


19  85 


36  16 


544,867 


704,459 


710,555 


11,547 


83 


58  57 
42  54 

47  93 


59  40 
42  54 

47  93 


42  :    50  83 


51  25 


♦  Bstimated. 


(a)  From  31  tons  raised  prior  to  censns  year. 


Table  CXXV.— NEVADA— REGAPITULATIOI^  BY  COUNTIES  OF 


1 

2 
8 

4 
6 
6 
7 
8 
9 


County. 


I 


Is 


Average  assay  value 
per  ton. 


Total  assay  valae  of  ore  raised  daring  cousus  year. 


Tons. 


Gold. 

Silver. 

Gold 

an<l 

silver. 

Dolls. 

Dolls.  ;  Dolls. 

Gold. 


Silver. 


Tot«l. 


Ounces,    i    Dollars,    i    Ounces,    i    Dollars.    I    Dollars. 


13,221 
29,731 
82,013 
11,458 


Elko 

Esmeralda 

Enrvka 

Hamboldt 

Lander 

Lincoln !      14,399 

Nye 

Storey  and  Lyon 

White  Pine 


11  71 
544 

19  23 
8  24 


122  82 
53  49 
38  84 
84  «3 


8,106    1  181  22 

54  81 
30  75 
26  47 
61  00 


Total 


14,399 

23,817 

161,7001 

11.547 

1  31 

1  33 

21  75 

53 

856.0521 

15  62 

134  53 
58  93 
58  07 
43  07 

101  22 
50  12 


7,492.0 

7,825.9 

76, 804. 5 

4,566.5 


154,873 

161, 776 

1, 577. 354 

94,308 


910.9 


41  06 


32  08 

1    48  22 

61  53 

1, 527. 6  ' 
170, 15a.  1  : 

294.9 

1 

56  68 

269,077.4 

18,830 

31, 578 

3,517,418 

6,096 


1,255,965 
1,229,931  I 
2,464,082  i 

308,666  I 
1, 018, 315 

610,466  ' 

566,431  ' 
3,310,015  I 

544,867 


1, 023, 837 
1,590,178 
3,185,812 

399, 074 
1, 316. 579 

789,271 

732.339 
4,279,518 

704,459 


1.778,710 
1, 751, 954 
4, 763. 166 

493, 472 
1.  316,  579 

808, 101 

763, 917 
7,796,936 

710,555 


5,663,323  I  11.308,738  <  li 621, 067  !  20.183,890 


73 

Sis 


Average  yield  per  ton. 


Gold.  'Silver. 


Tons.       Dolls.  '  Dolls. 


_-.  1 

11, 721 

9  31 

29.361 

4  45 

79,392 

16  37 

10.644 

6  14 

7,751 

10,398 

23 

23,817 

1  11 

161,700 

16  31 

11,547 

42 

846,331 

12  85 

83  47 
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FOB  THB  YEAB  EimmO  MAY  31,  1880— Continaed. 


BsIlSon  prodnoed  ftom  ore  raised  and  treated  dozing 

censosyear. 

Ore  raised  but  not 
treated. 

snd  remaining  on  band  at  dose  of  year. 

Bullion  prodooed  during  census  year  from  ore 
pceviously  raised. 

( iold. 

SUver. 

Total 

Gold. 

Silver. 

Total 

Gold. 

surer. 

Total 

Ounc— 

Dollars. 

Ounces. 

Dollars. 

Dollars. 

Tons. 

Oss. 

Dolls. 

Ounces. 

Dollars. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

DoUan. 

Dollars. 

i 
1 



' 

1 

.... ....... .... ...... 

i 

2 

0 

1  - 

8 

• 

4 

5 

U,188 
24,255 

14,400 
31,360 

14,400 
31,360 

6 

6,032 

8,062 

8,062 

7 

8 

23,204 

30,000 

30,000 

0 

10 

1,267.8 
16w2 

26,208 
835 

142,155 
281,181 

183,702      210,000 
363,474      363, 800 

4^ 

11 

12 

1,284.0 

26,543 

481.883 

623,026 

640,560 

6.032 

8,062 

8.062 

- 

123,262.6 
*4. 353. 8 

2,548,064 
♦90,001 

..... 
2. 397, 432      3. 009. 639  's.  647.  703 

•«7, 142. 6 

♦561,087 

♦551,886 

\ 
♦713,635 

♦1,274,622 

1 

*85,080 

•110.000    *200. 001 

2 

1 

- 

127,616w4 

2.638,065     2,482,512 

3,200.630  5, 847, 704 

♦27, 142. 6 

*5A\.otn 

♦551,886      ♦Tia.  B35      *1.  274.  622 

1 

1 

235.0 

4,877         266.222 

344,190 

349.  076 

1 

1 

1 

177,444 
10,278 

220.418      9*>9  4IS  ! 

: : 1 

2 

13,288 

13.288 

80,721 

116.000 

116,000 

8 

1 

• 

1 

285w9           4.877 

453,044 

586,005 

501, 782 

80,721 

116,000 

116,000 

i                          1 

1 

!              1 

J 

♦Estimated. 

(b)  About  one- half  the  product  of  Eureka  district  is  calculated  from  statements  covering  a  fiscal  year  ending  four  montbs  later  than  the  census  year.    This  does 
not  materially  impair  the  accuracy  of  the  figures  quoted,  as  the  output  for  the  district  is  remarkably  steady. 

PRODUCTION  OF  DEEP  MINES  FOR  THE  YEAR  ENDING  MAY  31,  1880. 


Bullion  1 
Go 

produced  fri>m  ore  raised  and  trei 
census  year. 

r 

ated  during 
Total 

Oro  raiAcd  but  nut 
treated. 

1 

Assay 
and 

Go 

value  of 
remainli 

ore  mised 
ig  ou  hand 

Ounces. 

dnrini;  census  year 
al  clut»e  of  year.     - 

Bullion  produced  daring  census  year  from  ore 
previously  rais«)d. 

Id. 

Silver. 

Id. 

rer. 

Dollars. 

•175, 309 

25. 027 

81. 051 

18,750 

♦98.400 

200.050 

Total 

Gold. 

SUver. 

Total 

Ouncea. 

Dollars. 

Ounces.  |    Dollars. 

Dollars. 

Tons. 

OZB. 

♦858.7 
28.1 

Dolls. 

Dollars. 

Ounces. 

Dollars. 

Ozs. 

Dollars. 

Dollars. 

6^281.4 

6,324.8 

62.883.4 

3»160.7 

100. 176 

1 

.900.  028  1     1. 163.  517 

1,272.603 
1,448,611 
4,069.024 

368,602 
1, 100. 870 

509,677 

649.500 
6^  847, 704 

501,782 

»1,500 
370 

♦17,751 

540 

37,000 

10,450 

16,004 

♦135, 594 

19,357 

62.689 

14,502 

♦76, 108 

154. 730 

♦19.3, 000 

25,567 

118.051 

29,200 

•08,400 

210,054 

1 

130. 735  X  010, 318       1. 317. 878 

1,120 

1,460 

1,460 

2 

1,300,122   2.141.021 

2,768,902 
303.266 

1, 109. 876 
607,270 
623.026 

3,209,639 
680,005 

2,  §21   1,780.0 
814       605. 5 
415 

3 

05,337 

234.562 
858,430 
302,355 
481,883 
2,482.512 
453,044 

8,064,562 

1 

1 

111.3 

1,284.0 

127,616.4 

235.0 

2,301 

28,&43 

2.638.066 

4,877 

4,001 

774.2 

j 

6.032 

8,002 

♦713.535 

116,000 

8,062 

♦1, 274..622 

116,000 

27, 142. 6 

•561,087 

551.880 

80.721 

M6k  007.4 

4.277,156 

11,500,282 

15,867,438 

0,721 

8,054.4 

81,745 

462,080 

608,587 

680,332 

27, 141 6 

♦561.087  «40,e68 

♦830,067 

♦1,401,044 

'Estimated. 
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Table  OXXVL— PRODUCTION  OP  LEADING  COMSTOOK  MINES. 


IConth. 


1879. 

June 

Jnly 

▲ngust  . . . 
September 
October  ... 
Kovember 
December. 

1880. 
Jiuraary... 
Febmuy. 

IfftTCh 

AprU 

lUy 


Conaolidated  Y  Irginia 
mine. 


Ore 

milled. 


8,466.5 
4,745.5 
4,738.0 
4,072.0 
4,118.0 
4,85a0 
4.674.0 

5,209.0 
4,28a0 
4,88&0 
4,697.5 
5,880.5 


Bullion 
prodaced. 


Total..  54,884.0 


DoUar». 
127, 007  81 
189,803  08 
160, 215  03 
109,020  81 
158. 476  52 
106,359  56 
169,503  65 

194.222  13 
128, 168  72 
151, 886  01 
173,642  25 
205.778  01 


1,966.083  58 


Califomi*  mine. 


Ore 

milled. 


Bullion 
prodaced. 


Tont. 
5,193.5 
4,454.5 
4,411.0 
4,22&0 
8,573.0 
4. 141. 0 
3,526.0 


Dodart. 
185,963  10 
108,739  63 
101, 107  73 
124, 605  78 

67,840  87 
125.772  28 
191,205  77 


5^  891. 0  I  164, 106  71 

2,220.0  I  89,930  92 

1,18&0  28.41180 

2, 492. 5  I  60, 004  76 

2,160.5  j  55,3.14  54 


42,98&0  1,253,028  39 


*  Union  ConaolidAted  mine. 


Ore 

miUed. 


Tont. 


5,200.75 

8,336.00 
4, 750. 00 
9.003.15 
5,615.88 
2,713.22 


Bnllion  prodaced. 


Gold. 


Silver. 


DoOart. 


DoUan, 


Total. 


DoOan. 


144, 965  25  1132, 318  88       277, 283  63 


61.223  69 
98,927  23 


54.493  93 
08.895  07 


169.219  89  191.586  91 
61,125  47  I  01.166  17 


31  004  06 


115, 717  62 
107,822  80 
860,806  80 
152.291  64 


30,019.00  566.465  59 


39.877  26        70,88182 


608,837  72 


1,174,803  81 


tOphirmine. 


Ore 

milled 


Tont. 
l,3iL45 
1,529.00 
I.n6w00 
1,730.00 
1,496.75 
],536w65 
1,846.65 


Ballion  prodaced. 


Gold. 


surer. 


DoUart. 
80.964  47 
55, 711  69 
40. 196  29 
41.277  79 
49,238  37 
41, 184  14 
19,638  86 


1,658.00  I  26,343  42 


1,600.00 
951.80 
755.20 
228.55 


27,898  61 
7,929  29 
8.688  19 
8,950  60 


DoUart. 
42,992  78 
52,879  08 
48,430  40 
55,094  46 
66,615  58 
61,735  28 
28, 812  41 

84,828  27 
81,848  49 
10, 683  11 
10, 347  98 
5,028  04 


TotaL 


15,890.05  352,516  72  448,290  83 

I  I 


DoUart. 

73.957  25 
108,500  72 

88,626  60 

96,872  25 
115.853  95 
102. 919  42 

48.446  27 

60.666  09 
58,747  10 
18,612  40 
19,036  17 
8,978  64 


800,807  55 


t  Sierra  XoT»da 
mine. 


BallioD  shipped. 


DoUart. 
60,888  77 
101,860  94 
45.847  76 


14,545 
81,848 


253.986  69 


*  MiUed  at  the  Branawlck  and  Morgan  mills. 


t  All  treated  at  the  Trench  mill. 


X  All  ore  dnring  oensns  year  treated  at  Mariposa  milL 


Plagbb  mines. — ^The  placer  yield  of  Nevada  is  insignificant.  No  important  gravel  dei)Osits  having  snitable 
water  supply  are  known  to  exist.  Tbe  ground  worked  is  in  most  cases  merely  liie  wash  from  the  croppings  of 
quartz  veins.  Operations  are  conducted  on  a  small  scale  at  Tuscarora,  Tul6  Caiion,  points  in  the  neighborhood  of 
the  Comstock,  and  in  a  few  other  isolated  spots.    The  aggregate  yield  for  the  year  is  estimated  roundly  at  $50,000. 

CoBRELATiVE  STATISTICS. — ^Therc  is  a  state  buUion  tax  in  Nevada,  but  in  no  other  state  or  territory.  The 
assessor's  rolls,  prepared  in  collecting  this  tax,  furnish  interesting  comparative  data,  which  have  been  condensed 
into  the  following  abstracts.  The  x>eriod8  selected  for  comparison  correspond  with  liie  United  States  fiscal  year 
(ending  June  30, 1880).  The  discrepancies  between  the  census  figures  and  those  obtained  from  the  assessor's  rolls 
are  mainly  due  to  the  natural  undervaluation  attending  the  collection  of  information  for  the  purpose  of  taxation, 
and  the  escape  of  many  small  amounts  from  enrollment  altogether;  and  in  a  less  degree  to  the  fact  that  the  United 
States  fiscal  year  is  one  month  later  than  the  census  year. 


Table  CXXVn.— TAXED  PRODUCT  OF  THE  NEVADA  MTNEa 


[Wnm  veports  of  the  atels  eoBtroQer,  otmtabdng  abstrast  statencnta  of  the  qvarterij 


it  loDs  for  the  years  lS7t  aad  UM.] 


COOBty. 


Orsa. 

do.. 

do.. 

Humboldt do.. 

do.: 

..••••••••..•.•■••..•.•••••■••••••.•••..•.do.  .. 

Hye do.. 

Storey do.. 

White  Pine do.. 

Total  ens 

Humboldt TalllBCS 

IilJOB  .••.....•..•.......•.••..•.••••••••.••......•...do  . 

Omsby do.. 

Storey do.. 

WhilaPtea. -do.. 

TMsl 


THIRD  QUAKIXS,  1879. 


QnanUty  worked. 


I 


5.tn 

6,919 
25^283 
2,465 
1.7W 
6^724 
8^648 
84,819 

7,o-:o 


Ponnda. 


1,138 
196 


OrossTieldor 
Taloe. 


1,297 

1,758 

•4 

1,000 

682 


93.919 


165 


6.733 
29.206 
15.355 

1L267 


5Skm 


$454,558  96 
200,037  00 
902,679  81 
58.086  00 
178,380  18 
158^277  03 
145.281  18 
1, 130, 145  54 
242,565  50 


3,479,011  14 


3,100  00 

28,724  69 

251.837  11 

126.022  40 

11,936  08 


421, 6W  22 


Net  yield  or 
ralae  on  which 
tax  is  loTied. 


$288,756  12 

29,300  81 

804.900  09 

18,644  41 

69,873  51 

86.366  24 

6,655  00 

376,063  96 

67.306  93 


1,197,866  07 


600  00 

6^449  87 

123,894  66 

87,776  68 

2,788  43 


170^609  63 


rOUSrH  QUABXSB,  1879. 


Quantity  worked. 


Tona. 


8,897 
6,177 

23,015 
4,223 
1,351 
4,456 
6,676 

41,148 
1,197 


Ponnda. 


91,642 


780 

7,635 

16,410 

6,806 

7. 


88^700 


1,068 
700 
188 

1,653 
479 

1,871 
260 

1,260 


1,838 


Gross  yield  or 
Tslne. 


$164.462  76 
279^666  89 
821;  196  79 
184.05167 
128.937  18 
12S.579S7 
184,697  64 

1.506.888  80 
60,963  61 


8.487,768  71 


8.460  09 

89^86190 

140,696  78 

84,628  40 

89^865  66 


8S>;tl81t 


Vet  yield  sr 
Talneoowhftoh 
tax  is  lorried. 


$41,68169 

181;  047  18 

978L861  16 

85^864  » 

69.816  tt 

88.688  sr 

87,816  81 

686;  648  IS 

7,868  07 


1. 286;  718  M 


U,  891  88 

61;  888  18 

8;  KM  88 

1^669  tt 
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Table  CXXVII.— TAXED  PEODUOT  OP  THE  NEVADA  MINES— Continued. 


Coonty. 


Elko Oree. 

Eamenddft do.. 

Eare1c» do.. 

Hnraboldt do.. 

Lander do  . 

Lincoln do.. 

Nye .' do.. 

Storey do.. 

WliitePine - do.. 


FIRST  QUABTE8,  1880. 


Quantity  worked. 


Tons. 


Total  ores. 


Humboldt Tailings. 

Lincoln do... 

.„ do.. 


Lyon .fc 

Ormsby    do. 

Storey do. 

White  Pine do. 


Total  tailings 


1.500 
7,262 

23,632 
8,411 
1,472 
2.321 
8,155 

49,113 
1,101 


Pounds. 


95.871 


580 

160 

26,764 

7,912 


6,898 


40,074 


607 
1,644 

200 
1.042 
1.628 
1,480 
1,350 

750 


1,546 


Gross  yield  or 
valae. 


$05,739  75 
278,877  05 
885,768  91 

07, 408  00 
138. 433  14 

rA,2Zn  18 

122,  864  72 

1, 619, 820  07 

.*»,  050  90 


Net  yield  or 

valne  on  which 

tax  is  levied. 


8, 358, 107  72 


2.900  00 

1,050  00 

10:,435  77 

66.732  81 


$22,245  90 

115, 280  06 

804, 197  11 

35, 724  38 

53,923  76 

7,853  72 

0,758  67 

589.987  68 

9,638  20 


SECOND  QUASmt,  1880. 


Quantity  worked. 


Tons. 


Pounds. 


1,148,599  48 


1,656 
8,681 

20,944 
4,111 
1,251 
1,440 
5,509  1 

38,846 
1,351 


1,600 


166 
871 
806 
1,610 
270 


1,511 


83,602 


184 


840  00 

105  00 

17,432  48 

27,603  01 


21, 585  51 


198,704  09 


2,158  55 


48,229  04 


2,496 

864 

22,946 

13,185 

6,179 

7,030 


30 
226 


Gross  yield  or 
value. 


$51,467  61 
277,986  63 
801,492  12 

82,848  15 
140, 188  80 

60,679  20 

128,828  82 

1,188,97116 

61,853  80 


2,822,799  25 


62,700 


266 


18,629  00 

8,469  79 

134,482  87 

112,440  88 

43.841  46 

34,420  22 


Net  >ield  or 

valne  on  which 

tax  ia  levied.^ 


$7,683  01 

80,868  08 

829,038  88 

23,678  62 

68,971  79 

9, 612  22 

12,680  06 

872,826  83 

6.446  24 


901,589  67 


841,788  81 


8,666  26 

1,178  79 

38.200  78 

44, 115  19 

10, 3U  13 

2,442  00 


104,813  16 


Summary  of  the  taxed  product  of  the  Nevada  mines. 


County. 


Xlko Ores. 

Esmeralda do.. 

Eureka do.. 

Humboldt ». do.. 

Lander do.. 

Lincoln do.. 

Nye  do.. 

Storey do.. 

White  Pine do.. 

Total  ores.*. 

Humboldt TsiUngs 

Lincoln do.. 

Lyon do.. 

Ormsby do.. 

Storey do.. 

White  Pine do.. 

Total  tailings 


Quantity  worked. 


Tods. 


12,326 
27,440 
92.775 
14,210 
5,842 
13,942 
23,969 
163,927 
10,671 


865,125 


Pounds. 


460 

777 

706 

709 

1,698 

1,370 

1,165 

600 

193 


1,678 


4,396 
1,014 
68,068  , 
66,713  I 
28,840  I 
28,064 


80 
225 


Gross  yield  or 


Msyiei< 
value. 


$766,218  98 

1,045,566  07 

8,602,137  68 

371,888  82 

679, 928  76 

398,761  83 

581,072  36 

5,482,265  07 

419,932  81 


Net  yield  or  valne 
on  which  tax  is 
levied. 


13,147,771  82 


186,606 


266 


28.029  00 

9. 619  79 

80b,964  78 

671,067  08 

808,992  26 

91,807  48 


1,907,870  88 


$360.286  02 

357.481  18 

1, 217, 117  29 

133. 311  59 

234.987  98 

77, 615  46 

66. 810  28 

1,096.420  09 

90.743  44 


4. 633, 773  22 


10,680  26 
1.288  79 
72.984  98 
269.656  19 
66,602  69 
12,478  66 


418, 686  61 


UTAH, 

The  bullion  prodact  of  Utah  is  remarkably  8tea4ly,  varying  latterly  but  little  from  year  to  year.  This  territory 
presents  facilities  for  arriving  at  a  true  valuation  of  the  product  which  are  wanting  in  many  other  mining  localities. 
The  mines  are  more  concentrated,  the  yield  coming  from  a  comparatively  few  but  rich  claims,  and  the  bulk  of  the 
ore  is  treated  by  a  few  large  smelting  works  and  mills,  where  accurate  accounts  are  kept.  It  is  therefore  easier  to 
collect  full  statistics  of  the  product  than  in  regions  where  the  bullion  is  derived  from  a  vast  number  of  sources,  each 
one  of  which  furnishes  only  a  small  quota,  as  is  the  case  where  placer-mining  forms  an  important  factor.  The 
census  figures  for  Utah  are  also  the  more  reliable  from  the  filling ss  and  clearness  with  which  the  schedules  were 
prepared  by  the  special  expert  for  the  territory. 

The  tabulation  of  the  product  is  based  on  returns  from  535  deep  mines,  1  placer  mine,  18  amalgamating  mills, 
34  smelting  works,  and  10  miscellaneous  metallurgical  establishments,  consisting  of  sampling,  concentration,  and 
leaching  works.    Many  of  these  sources  were,  however,  unproductive  during  the  census  year. 

Table  GXXYIII  shows  the  amount  of  ore  raised  in  the  several  districts,  with  the  bullion  product,  so  far  as 
traceable  by  districts.  The  table  includes  a  statement  of  ore  sold,  with  the  price.  The  larger  part  of  the  bullion 
here  stated  is  from  milling  ores.  The  silver-lead  ores  sold  to  the  smelters  are  in  many  cases  transported  for  reduction 
out  of  the  district  in  which  they  were  raised ;  and  as  their  identity  is  lost  in  the  mixture  of  ores  from  all  portions  of 
the  territory,  and  even  from  other  states  and  territories,  it  is  impossible  to  segregate  the  bullion  yield  by  di&tcU^^" 
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Tablk  CXXVIII.— UTAH— PEODUCTION  OF  DEEP  MINES 

(Ore  raised  is  stated  in  groaa  tons.    The  assay  Talne  ia  of  the  not  tons. 


r 

Coontj  and  dlstriet 

1 

'  Ore  raised  daring 
census  year. 

ATerage  assay  ralne 
per  ton. 

Total  assay  value  of  ore  raised  during  census  year. 

Average  yield  i>er  ton. 

Gold. 

SUver. 
Dolls. 

Gold 
and 

Silver. 

DoIIh. 

;            Gold. 

SUver. 

Total. 

Gold. 
Dolls. 

Silver. 
Dolls. 

Gold 

snd 

SUver. 

Tons. 

Dolls. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Dollars. 

Tons. 

DoUs. 

22  34 
39  22 

1 

UAVBB. 

1, 771. 75 

16,904.00 

900.00 

4  81 

22  25 

50  04 

5  00 

27  06 

50  04 

5  00 

45  90 
53  66 

1 

1 

412.4  1       Afi^.'i 

80,497 

657,730 

8,481 

601.708 

89,430 

850.379 

4,5W) 

47,955 

850,879 

4,500 

902,834 

1.771.75 
16.244.00 

4  81 

18  03 
39  22 

n 

San  Francisco  (a) 

8 

Star 

Total 

19. 665. 75 

43 

15  05 
15  05 

40  72 

45  47 

88  60 
38  60 

105  92 

412.4 

8,525 

894.309 

18.015.75 

42 

87  14 

87  56 

1 
1 

JUAB. 

Tintic 

6.256.00 
6,256.00 

4.554.8 

1       01  1AA 

186,805 
186,805 

241,520 

335,666 

8,54«.uu 

16  08 

• 

8  15 

20  18 

Total 

53  65 

4.554.3 

94,146 

241,520 

335,666 

8,548.00 

16  08 

8  15 

20  18 

pxim. 
lnTonnt  Baldy 

130.00 

146  64 

256.1 

5,294 

10,650 

13,770 

19.064 

Total 

130.00 

40  72 

105  92 

146  64 

256.1 

5,294 

10,850 

88.150 

282,376 

16.248 

441.222 

18,770 

19,064 

1 

SALT  lAKM. 

Biff  Cottonwood  lb) 

1, 575. 50 

6,334.50 

12,000.00 

82.606.00 

1  89 
11  58 

45 

72  34 

57  73 

1  75 

17  60 

72  34 
59  12 
13  33 

17  95 

118,969 

865,084 

21,001 

670,456 

113,969 
873, 8M 
160,000 

565.245 

2 

Little  Cottonwood  (o) 

426.2 
6,724.1 

715.4 

8,810 
138,999 

14,789 

8 

4 

West  Mountain  (gold  mines)  . 
West  Mountain    (sUrer-lead 
™inef )  (d)  , .  ,r 

12,000.00 

909 

63 

10  22 

Total 

52.506.00 

8  09 

20  89 

23  48 

7,865l7 

162,588 

827,991 

1,070,510 

1,233,108 

i2,ooaoo 

969 

53 

10  22 

BUMMrr. 
Uinta 

1 

16, 91&  33 

126  12 

126  12 

1,650,400 

2,133,802 

2.133,802 

12,50&00 

A.. 

97  04 

97  04 

2 

do 

Total   

1,650.400 

--  —  -  - 

97  04 

16,918.33 

126  12 

126  12 

2,133,802 

2,133,802 

12,508.00 

97  04 

TOOBUk. 

C^mp  Floyd . 

••..•..... 

1 

1,400.00 
1,887.20 
4,032.00 

19  00 
156  08 

23  80 

56  90 

19  00 

156  08 

23  80 

20.574 

227.826 

74,230 

26.600  ' 
294,556 
95,972 

26.600 

294,556 

95.972 

417. 128 

62.763 
9.074 

200.00 

37  50 

217  M)  ' 

2 

Ophir  (/) 

1 

^  50.00  ! 

1 

20  00       20  00  ' 

8 

BnshyalleY(0 

1 

1 
250.00  1 

34  00 

■ 

1 
1 

Total 

7, 819. 20 

56  99 

322.  (}30 

40,810 
7,018 

417, 128 

52,763 
9.074 

61,837 
1.332,640  i 

34  00 

UTAH. 
AxiM^ricnn  Forlt 

trm    w    ^          -    "     , 

1,836.60 
121.00 

1 
2873      28  73 

74  09      71  00  : 

. 

2 

Silver  Lake  (a> 

1 

1 

Total 

31  59 

! 

!_ 

1, 957. 50 

31  59  i 
•2A  71    , 

47,828 

61,887 

WAsncroTOx. 
Harrisburg,  or  Silrer  Beef. . . . 

Total 

1, 030. 744 

..^^— 

21  06 

1 

49,895.00 
49,895.00 

ii 

26  71  1 

••*•....•  1 

1 
_  - 1 

1,332,049 

46,795.00 

21  66 

«rW     IA     1 ..     1 

1 

1 

1. 030,  744 

21  66 

1    26  71       2fi  71  i 

1,332,649 
*13,963 

1. 332. 649 
•13,968 

46. 795. 00 

21  66 

Scattered 

♦77  57  \ 

1 

*180. 00 

*77  57 

1                   ' 

* 10, 800 

1 

I 

• i 

*  E8timate«l. 

a  Moisture  3  per  cent 


b  Moisture  7|  per  cent. 
e  Moisture  lu  per  cent. 


d  Mnintui-e  6)  per  cent. 
/  Moisture  7  per  cent. 


g  Moiature  8  per  cent. 

Table  CXXIX.— UTAH-RECAPITULATION  BY  COUNTIES  OF 


Coonty. 


I 

I  Average  assay  ^alue 
I  per  ton. 


Total  assay  value  of  ore  raised  during  census  year. 


'    Gold 
I  Gold.'  SUver.  i     and 


sUver. 


Gold. 


Silver. 


( 


1    Beaver 

2;  Juab  

8    Piute  

4    Salt  Lake... 
6    Summit 

e]     Do 

7;  Tooele 

8'  Utah 

91  Washington 
10'  Scattered... 


Tons. 


Dolls.;  Dolls,  i  Dolls,  i  Ounces. 


19, 665. 75  I      43  I  45  47 

6, 25a  00  il5  05  I  38  60 

130. 00  |40  72  ;  105  92 

52, 506. 00  8  09  20  39 


16, 9ia  33 


7, 319. 20 

1, 957.50 

49,895.00 

♦180.00 


126  12 


Total  (a) 154,827.78  ]  1  75 


56  99 

81  59 

26  71 

*77  57 

89  91 


45  90  i        412.4 

53  65  ,    4, 554.  3 

14G  64  ,        256. 1 

23  48  7, 865. 7 

126  12    


Dollars.       Ounces.    .    Dollars. 


8,525 

94,140 

5,294 

162,598 


56  99 

31  59 

26  71 

♦77  57 


41  66  :  18,08&5 


270,568 


691,708  - 
186.805  , 
10.650 
8-27, 901 
1.650,400 


322,630 

47,828 

1,030,744 

♦10,800 


4,779,506 


894,309 

241,520 

13,770 

1, 070. 510 

2,133,802 


417. 128 

61,837 

1,882,649 

♦18, 


6,179,488 


TotaL 


DoUars. 

902,834 

335,666 

19,064 

1.233,108 

2.188,802 


417, 128 

61,8J7 

1,832,649 

♦18,963 


6,450,051 


Average  yield  per  ton. 


Tons. 

18, 015. 75 
8, 54a  00 


12,000.00 
12,508.00 


Gk>ld. 

Silver. 

Gold 
and 

sUver. 

Dolls. 

Dolls.     DoUs. 

42 
16  98 


9  69 


37  14 
3  15 


250.00 


46,796.00 


9fl^U«.75 


196 


53 
97  04 


84  00 


21  66 


8188 


37  56 
20  13 


10  22 
97  04 


34  00 


2166 


IS^tJauUod. 


Aw^»^.1'y/l^^'"^^  ^^J^^  P'^"^^  wbieb  eoaM  be  MgnMCSted  by  counties.    The  bftlsnoo.  not  thus  trteeiOilo,  Is  added  In  ths  nd^pHaliftlOB  fbr  the  United  Stttei^ 
infnjriiiir tho  corrempoDdUig asanm  up  to  $J7a^M goSr$i^95i  ilrer.  and ) ^^ 


14,806,909  total. 
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FOB  THB  TEAS  ENOINQ  HAY  31,  1880. 

glrtora  ia  KtMliad  to  (Mh  dUtriot  irheM  ImpartmL) 


BnUlnn  piwlDcnl  rron  on  nlwd  uiil  tranlAl 
during  ouuiu  yeu,  u  tntonl  by  dislrlcU. 

1 

II 

1 

Amy  Tolae  of  ore  relwd  durine 
baii<l  at  doae  of  joar. 

nolllmprodnMd  during  ««.<«.  jm. 

1 
1 

orBMld.    (Bull- 
l™,    ,.rro^ouA 
forlniTliini«i>f 
■maltlDK  wurk».) 

Gteld. 

airar. 

Tot»l. 

Quid. 

SUtbt. 

TtrtaL 

Qold. 

8Q»ec. 

Total 

ATfr'i;» 

price 
porton. 

Total 
i««lpl& 

On. 

Dalla. 

Onn«..  [  DolUn. 

DollBn. 

t™. 

Oi^ 

Doll* 

Ou. 

Dolli. 

Don*. 

Om. 

Doll* 

Ou. 

Dolll. 

Dolll. 

Ton*. 

DoUl 

Dolta. 

WlS 

T.m 

«,7M 

49a,T«l 

31.  sat 

«3T,CI«I 

88.677 

037.080 

7.8 

1,MS 

- 

8.444 

7,888 

, 

7M 



80.000 

!B»787 

58,787 

BOA  00 

800 

7.W 

■-  — 

M»,S 

fil7,U3  1     Mtt.OZS 

8.0(0  1      11,2110 

OTftOMJ 

7M 

30.  COO 

74.8 

1.848 

4.884 

8.444 

7.888 

ooaoo 

BOO 

7,200 

I,S1(.0 

71, 4M 

iM 

.=^S|2.M, 

S.260 

8.888.00 

45  11 

102.  BM 

0.H10 

iBtl.0 

l»,S3S 

8.W3 

11.300 

71.  «a 

m 

5.SM 

ll,«ll 

2.858.00 

45  11 

102, 880 

u 

80.00 

88  06 

7.845 

, 

u 

1.S47 

2.000     2,000 

8a  00 

S8S7 

84.881 
801.885 

1,878.50 
0,824.10 

i,«aT.« 

1M.M9 

4.880 

■,808 

122.018 

a.eM 

2tt0 

»Q 

I8.5O0 

84, 262     3(,  882 

18,858.00 

15  86 

47S,GU 

1,6:7.4 

u.e.ys 

4.88D 

a.m 

iSi.aa 

lew 

30.0 

£00      28.500 

84.282  1  31,882 

17.858.00 

23  78 

861,788 

838,701 

1.21),7S 

1,113;  7iS 

3. 843 

■"" 

I7S,  728  '«78, 720 

107.  Oil 

138.818 

138,818 

GtS.83 

800.00 

«00 

7,420 

.12,000 

- 

8MI-IB 

1.118,7-5 

1,213.7-5 

3.  BIS 

970.  £88 

178;  720  478,720 

107.  mi 

138.013 

118,518 

88183 

53  13 

18.420 

774 

7,S00 

1,001 

7,  MO 
1.001 

],»» 

11838 

- 

18,800 

1,837.28 
4,03X08 

123  n 

!»,4T3 

B.S7S 

a^Eoi 

8;  SOI 

i,a» 

12,838 

m  000  '  10,  800 

fi,BBB.20 

BO  43'    2M,»47 

100 

3. 807 

'  ^^ 

1.731 80 
12L00 

27  80 
S5  2S 

48.4S0 

J 

100 

B.M7 

B.000 
73.  OM 

5,000 

1,857.  BO 

28  08 

(MIS 

T«,OM 

1.018,718 

1,011.718 

8.10a 

57.227 

73,088 

1 

784,065 

1.01a,  718 

1,013,718 

3. 100 

57,137 

73.889 

73.888 







...... 





•180.00 

•68  00 

•10,880 

1 

■  For  800  loua  of  oanOBsUMlou  Aon  8,100  tsni  UlUngi. 

PKODUCTIOIf  OF  DEEP  MINES  FOB  THE  TEAR  ENDING  IIAT  31, 1880. 


Bnlllna  prodnwd  tma  ore  nliwl  uid  tnnted 
diui«a  CCU.U,  year,  a.  1««h1  ly  ^^L\^ 

1 

si 

1 

Ahuj-  Tains  or  oiv  nUrd  dnrlnic 
uliidatJluaoofyoar.            ' 

Dolll™  piodnord  dnring  «<,.n.  r«ar 

i 
i 

Caali  iTMipti.  for 

Gold. 

SilTor. 

ToWL 

Cold. 

BHvar. 

TotaL 

Gold. 

mm. 

Total. 

*"^f  1     Totnl 

Oaa. 

DoUa. 

OODOM. 

DoUon 

Coll.™. 

Ton.. 

Oa. 

DoUa. 

Ota. 

DolLi. 

Dolll.. 

Ou. 

DoU^ 

Ou. 

DoUa. 

DoUa. 

Toi* 

DollL  1    Delia. 

%  814.0 

7,838 
60,238 

I',603 

009.0-J8 

070,00(1 
71,418 

;» 1;-;- 

2,»1 
6M 

30,000 

1,547 

20.  uw 
370,  K» 

38.787 
0.800 
2.1100 

34.203 
<7B.7» 

38.7(17 

2.000 
34.862 
478.720 

74.6 

1,643 

4.984 

8.444 

a7.BEe 

900.00 

2.258.00 

80.00 

i7.e5aoD 

5M.B3 
300.00 
5.880.20 

1.867.60 

OS  00 

13  13 
40  00 

2B08 

7,845 
801. 78D 

7.420 
612.000 
2U5.0I7 
6S.135 

2,050 
3,S4S 

».« 

^8^7.^ 

ua.3» 

4,880 
818,701 

6.308 
1,213.723 

122.  OM 
1,213,723 

107.911 

13^518 

139.518 

0,S7t 

8. 801 

8.601 

1.200 

100 
3,100 

12,  B» 

3,807 
67.11! 

16.800 
5,000 

73.9TO 

16.800 

5,000 

784,085 

l,«ia,7JB 

i.0U;7ie 

'180.00 

•80  00 

.,^» 

10 

1^818.8 

U4,M 

^260.408 

1.024481 

1,100,886 

12,  1*5   104.6 

S.40I 

507,509 

056.168 

850,530 

74.8 

LGU 

tU,886 

145.962  147,604 

19.880.03 

17  20  [1,860.990 
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In  Table  CXXVIII,  and  in  the  one  following,  Table  OXXIX,  which  gives  the  yield  by  countieH,  the  ore  is 
stated  In  gross  tons,  and  the  assay  valne  and  yield  is  of  net  tons,  the  amount  of  moistore  being  noted  in  the  district 
table  where  important.    The  following  is  an  exhibit  of  the  proportionate  amounts  of  ore  milled  and  ore  smelted : 

Table  OXXX.— UTAH— STATEMENT  OF  OEE  MILLED  AND  SMELTED. 


Connty. 


District. 


Ore  milled. 


BeATer 

Do 

Do 

Juab 

Piute 

Salt  Lake... 

Do 

Do 

Do 

Smnmit 

Tooele 

Do 

Do 

UtiUi 

Do 

WMhiBgton 
Scattered- 


Total 


Bradahaw 

San  Franoiaoo 

Star 

Tintio 

Mount  Baldy 

BIk  Cottonwood 

Little  Cottonwood 

West  Mountain  (gold  mines) 

West  Moontain  (silver'lead  minea) 

TJinU 

Camp  Floyd 

Ophir 

Bush  Valley 

American  Fork 

surer  Lake 

Harrlabnrg  or  SOrer  Beef 


Tons. 


8,518 


12,000 


12,608 

200 

60 


48,795 


75, 101 


Ore  smelted. 


Tons. 


1,771.75 

16,244.00 

900.00 

2,258.00 

80.00 

1,575.50 

8,824.50 


Total  ore 
treated. 


Tons. 


18,915.75 

5^800.00 

80.00 


29,958.00 
685.88 


1,887.20 

4,032.00 

1,780.60 

121.00 


180.00 


07,581.78 


40,856.00 
13,078.88 


Peroentage 
of  ore  milled. 


81 


100 


6,119.20 


1,857.50 

48,795.00 

180.00 


142,082.78 


100 
8 


100 


^8 


Percentage 

of  ore 

smelted. 


100 
100 
100 
89 
100 
100 
100 


100 
100 


07 
100 
100 

ioo 


100 


47 


The  most  noticeable  feature  shown  in  the  foregoing  table  is  the  large  proportion  of  milling  ore  which  Utah 
fiimishes,  compared  with  her  base  ores,  althoagh  a  territory  generally  supposed  to  be  dependent  upon  her  smelting 
works.  It  should  be  noted,  also,  that  of  the  ore  smelted  there  was  a  considerable  amount  which  might  have  been 
treated  by  amalgamation,  but  which,  because  of  the  absence  of  proper  milling  facilities,  or  because  of  unusual 
richness,  it  was  advisable  to  sell  to  the  smelters.  But  while  the  percentage  by  weight  of  ore  milled  was  53  per 
cent.,  as  against  47  per  cent,  for  ores  smelted,  the  same  proportion  does  not  hold  with  regard  to  value,  the  peroentage 
of  bullion  extracted  being  only  51.08  per  cent,  for  the  product  of  amalgamating  mills,  as  against  48.92  per  cent,  for 
that  from  the  smelting  works — ^a  nearly  even  ratio.  This  difference  is  accounted  for  by  the  fact,  that  as  a  rule,  the 
ores  smelted,  on  account  of  the  greater  expense  usually  involved,  are  richer  than  the  ores  which  will  bear  the  milling 
expense,  and  also  because  of  the  higher  proportion  of  the  assay  contents  of  the  ore  extracted  by  the  smelting 
process,  as  compared  with  the  milling  results.  The  following  analysis  of  the  total  bullion  product  of  the  territoy 
shows  the  relative  amounts  coming  from  each  source : 


Table  OXXILL— UTAH— AFALT8TS  OP  PRODUCT. 

ClaaslfloatUm  of  sonroe. 

Gold. 

surer. 

TotaL 

Aroalinimatlnff  mills,  from  ore  raised  dnrinc  oensna  Tfiiar 

$17^091 

82,247.000 
188.518 

$8,422,088 
1881518 

AmA]|mm&Hi^<r  nflls,  from  ofo  ndsed  prior  to  oeiBsaa  Tear 

Total  from  milla. r... 

175^024 

8,888.527 

2.581,861 

ffniftltlng'^orkt,  from  ore  raised  dniing  oensiui  year - 

M,088 
1,542 

2.848.948 
8.444 

8,444,887 
7,988 

SffiAltlnff-^orks,  from  ore  raised  prior  to  iMvnsQSTaar 

Total  from  smelting- works 

96,681 

2,858.898 

8,458.988 

Total  froi«  mills m>^  smfl'tf f»g«^"orka  T-T.,..-......iT-r....r t ..,., 

271.655 
20,000 

4.742,919 

5.014,474 
20^000 

Placer  minea ....a. ............ ^..... 

Total 

201,666 

4»748,919 

6^084,478 

The  average  product  of  the  Utah  milling  ores  and  ores  smelted,  and  the  average  yield  of  all  the  Utah  ore  reduced 
by  either  process  during  the  census  year,  was  as  follows : 

Table  OXXXn.— UTAH— COMPABATIVB  RESULTS  OF  TREATMENT. 


lietaL 

Average  yiold  of— 

Orea  milled. 

Orea  smelted. 

All  ore  treated. 

Gold,  per  ton 

$3  83 
29  92 

1140 
84  78 

n9» 

§3  sg 

TMal 

88  88 

88  18 

8S  M 
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The  Dext  table  showB  the  base  bullion  product  of  the  Utah  smelting  works,  with  the  precioas-metal  contents. 
It  includes  the  yield  of  ores  sent  from  Idaho,  Montana,  and  Nevada  to  the  Utah  smelters,  and  also  the  product  of 
a  small  quantity  of  ore  which  was  raised  prior  to  the  census  year. 


Table  OXXXIU.— UTAH— BASE  BULLION  PRODUCTION  OP  SMELTING  WORKS  FOR  THE  YEAR 

ENDING  MAY  31, 1880. 


Ooantj. 


B«*Ter . . . 
SiatLake 
Tooele . . . 


Total. 


Befloedlead. 


Pounds. 


2.680,870 


Cmdebnllion, 

incladiDK 

weight  of  ail- 

rer  and  gold 

oontenta. 


Ponnds. 


8.312,957 

le,  781, 778 

3.118.766 


2.588.370         28,213.601 


Precious  metals  contained  in  l>ase  bollion. 


Gold. 


Onnces.    '  Dollars. 


444.1 

3.731.4 

335.0 


0.180 

77,135 

6,044 


Silver. 


Ounces. 


522.447 

1,160.583 

131, 870 


Dollars. 

675,472 

1.490,225 

170.502 


TotaL 


Dollars. 


4,511.4        93, 250  >        1.813.006 


684.668 

1, 576. 360 

177.446 


2.345.109;     2.428.458 


Deducting  from  the  crude  bullion  product  322,170  pounds,  produced  from  Idaho,  Montana,  and  Nevada  ores 
smelted  in  Utah,  the  remainder,  27,891,331  pounds,  is  the  yield  of  Utah  ores  smelted  in  the  Territory.  To  this  should 
be  added  865,500  i>ounds  of  crude  lead  bullion,  the  estimated  yield  of  Utah  ores  smelted  in  Chicago  and  in  Omaha. 
The  total  crude  bullion  product  of  Utah  for  the  census  year  is,  therefore,  28,756,831  pounds. 

The  gross  precious  metal  product  of  the  Utah  smelting  works,  given  in  the  preceding  table,  is  segregated  as 
follows : 

Table  CXXXIV.— UTAU-i'ia^DUCT  OF  ORES  SMELTED  IN  UTAH  DURING  CENSUS  YEAR. 


Gold  bullion. 


Silrer  bullion. 


Total. 


Prodnol 


Prodoot  of  smelting  works  (precloos  metals  oontftined  in  base  bnlUon) 

Deduct  product  of  Bearer  comity  smelting  works  (aoooonted  for  in  Table  VIU) 


Prodoot  of  smelting  works,  less  product  of  Bearer  county  smelting  works 

From  this  deduct : 

Ouneet. 

Prodnotof  Nerada  ores  smelted  in  Utah  (a) 14, 904 

Product  of  Idaho  ores  smelted  in  Utah  (b) 16,916 

Product  of  Montana  ores  smelted  in  Utah  (e) 5,116 

Product  of  Nevada  snlphides  from  leaching  works 15, 469 


Total 52,495 

Stt  product  of  Utah  ores  smelted  in  Utah  during  oensns  year 


Dollar ». 

al0,386 

621,871 

e6,614 

20,000 

67,871 


Onnces. 

Dollars. 

Ounces. 

Dollars. 

Dollars. 

4,51L4 
444.1 

93.259 
0,180 

1.813,906 
622.447 

2.345,199 
675, 472 

2, 438, 458 
684,662 

4.067.3 

84.079 

1,291,450 

1,669.727 

1,753,806 

53,496 

67.871 

67,871 

4.067.3 


84,079 


1,238,964 


1,601,856 


1,686k  08f 


a  350  tons  containing  25  i>er  cent.  lead.  Estimated  product,  80. 776  tons  lead. 
b  162  tons  containing  45  i>er  cent  lead.  Estimated  product,  66. 610  tons  lead. 
e  40  tcms  containing  30  per  cent  lead.    Estimated  product,  14. 700  tons  lead. 

In  addition  to  the  bullion  product  from  ores  which  were  treated  in  the  territory^  there  was  also  a  considerable 
yield  from  ores  and  matte  shipped  to  Chicago  and  to  Omaha  and  red  need  at  these  points.  As  nearly  as  ascertain- 
able this  additional  product  was  as  follows : 

Table  OXXXV.— UTAH— BULLION  PRODUCED  FROM  UTAH  ORES  AND  MATTE,  TREATED 

ELSEWHERE  THAN  IN  THE  TERRITORY. 


6*1  j    Assay  Talne  i>er  ton. 

s8\  

^i       


Total  assay  ralne. 


Hi 
It; 


Gold 
0.§(  Gold.  '  Silver.'    and 

'  sOTer. 


I 


1 


Tons. '  Bolls.  ,  Dolls. 


1.100  I      163!    5444 
241    64  64 


1,«1 


r 


q. 


Dolls. 


66  07 
64  64 


Gold. 

Silver.         1 

1 

Ozs. 

Dolls. 

Oss. 

Dolls. 

08 

1,022 

40^688 
12,0S0 

64,243 
15,678 

08 

1,022 

61,788 

78^822 

TotaL 


Dolls. 


66^165 
15,678 

81,744 


Estimate  yidd  i>er 
ton. 


Gold. 


Dolls. 


148 


I   Gold 
Silver,      and 
silver. 


Dolls. 


48  00 
6141 


Dolls. 


60  48 
6141 


Estimated  product,  to  be  included  in 
total  prodnction  of  Utah. 


Gold. 


Oss. 


83.7 


88.7 


Dolls. 


Silver. 


Total. 


Om. 


1,780 


1,780 


44,720 
11,448 

66^168 


Dolls. 


57,818 
14.801 

72.680 


Dolls. 


60^648 
14,801 

74,860 


Containing  865^600  ItM.  lend. 
Containing  86,400  lbs.  copper. 
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From  the  preceding  tables  the  following  riaumi  is  derived : 

Table  CXXXVI.— RUSUME, 


Bullion. 

Claadflofttion  of  product. 

Gold. 

SUver. 

Total 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

DoDais. 

BalllOD  pnwinct  tn4M^bl«^  ^y  (liiptrlctii  frnm  Tlt^h  arts  rained  ilnritiff  nmifii^  y^ar 

1 
8. 010. 0  '        184. 205       2. 260. 408       9  <K»  iAi 

8.106,686 
147,504 

1,685.936 
74,350 
20,000 

Bnllinn  prodnet  tniAAAhiA  by  dijitrioiii  from  TTtAh  nra  raiiiAd  prior  to  ceniiuii  vAftr 

74.6                 1   SiZ  '         112  RO.«i 

145,962 

1,601.857 

72,620 

Ket  bullion  product  from  Utah  ores  sold  to  aud  treated  by  Utah  smelting  works  during  census  year 

Estimated  bullion  product  of  ores  and  matte  shipped  to  Chicago  and  Omaha  during  census  year 

Product  of  placer  mines  (of  West  Mountain  district.  Salt  I^ke  county)  durinir  cflnsus  vmir 

4,067.3 

83.7 

967.5 

84,079 

1,730 

20.000 

I,r4i,964 
56,168 

*"•               — '  — 

4,742,920 

Total 

14,104.0           2fl1  fLVt 

8,668,435 

6,084,470 

Utah  pIiAOEE  (K)ld. — The  small  placer  product  of  the  territory  ($20,000  in  the  census  year)  was  from  West 
Mountain  district,  in  Salt  Lake  county. 

Market  value  of  Utah  base  bullion. — The  gold  and  silver  contents  of  the  base  bullion  are  sold  at  a 
price  which  allows  for  the  refining  charge  on  each  metal,  with,  of  course,  the  market  discount  on  the  silver.  Thus 
the  gold  contents  brought  from  $19  to  $20  per  ounce,  and  the  silver  an  average  of  $1  10  per  ounce  during  the 
census  year. 

The  average  price  of  refined  lead  at  Salt  Lake  City  during  the  same  period  was  4f  cents  per  pound,  and  that 
of  unrefined  lead  $47  50  per  ton. 

Market  value  of  2,586,370  poundfl  refined  lead $122,853 

Market  value  of  28,756,831  pounds  unrefined  lead 682,975 


Total 805,828 


This  represents  roughly  the  value  at  the  seaboard  after  deducting  freight  charges,  commissions,  etc  Tb^re 
were  also  $14,160  worth  of  copper  sold,  the  product  of  Utah  ores  worked  for  the  extraction  of  the  precious  metals. 
Adding  the  market  value  of  the  lead  and  copper,  all  of  it  an  accessory  product  of  the  precious-metal  industries,  to 
the  mint  value  of  the  precious  metals,  the  total  product  of  the  Utah  mines  is  raised  to  $5,854,462.  This  does  not 
include  the  value  of  iron  ore  sold  for  flux,  and  some  other  small  items. 

Wells,  Fabgo  &  Co.'s  estimates  op  the  Utah  bullion  peoduct.— By  way  of  comparison,  the  following 
estimates  of  the  Utah  bullion  product,  furnished  by  Mr.  J.  E.  D00I3',  agent  of  Wells,  Fargo  &  Co.,  at  Salt  Lake 
City,  are  appended.    They  are  for  the  calendar  years  1879  and  1880. 

Table  CX XXVII.— WELLS,  FABGO  &  CO.'S  STATEMENT  OF  THE  MINERAL  PRODUCT  OF  UTAH 

FOR  1879. 


BtM  InillioiL 


Chicago  smelter 

Oermftnia  smeltinK  and  refining  works 

Horn  oQver  mine  (Friaoo  smelter) 

Horn  silver  mine  (Horn  Silver  Mining  enmpsny's  snelter) 

Marsao  company 

Mingo  Fumaee  company 

Morgan  smelter 

Old  Telegraph  company 

Pascoe  smelter 

Waterman  smelter 


Total 

Load,  silver,  and  gold,  in  or«s,  shipped 

Total  (ores  and  hase  bnlUon) . . . . . 


dobA  babb  abd  Duvr. 


Lead,  x«flned. 


F9undi. 


8,801,276 


Lead,  unre- 
fined. 


Pottndt. 
1,789,138 


8,801,276 


4,134,832 
5^660,298 

30,290 
8,925,104 
2,673,200 
6,128,927 

14,248 
235.004 


Silrer. 


OimeM. 

00.006 

844,886 

248.936 

847, 818 

64,552 

245,339 

257.568 

153.785 

5,700 

7.285 


Gold. 


OWMW. 

870 
8,808 


10 


981 

1,480 

92 

84 


24, 541, 050 
1,900.309 


2,801,276 


26,441,359 


Gonnania  smelting  and  refining  works. 

Ontario  Silver  Mining  company 

Stovrart  BCining  company 

Other  mills 


Bingham  placers 

Leeds  district  (SQyer  Bsef)- 

Total 


1,755,360 
42.229 


5,641 
62 


1,797,680 


5,C03 


24,680 
1,165,180 


6,043 


841,565 


8,037,468 


240 


5,909 
8,000 
1,000 
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Table  CXXXVIL— WELLS,  FAEGO  &  OO^S  STATEMENT  OF  THE  MINERAL  PRODUCT,  Etc.— Cont'd. 

RECAPITULATION. 

2,801,276  pounds  refined  lead,  at4|  cents  per  pound $103,557  42 

28,441,350  pounds  unrefined  lead,  at$45porton  (average  price  for  1870) 504,930  57 

8,835,047  ounces  silver,  atfl  10  per  ounce  (averaffe  price  for  1879) 4,218,551  70 

15,932  ounces  gold,  at  $19  per  ounce  (average  price  for  1879) 302,708  00 

Total 5,219,747  CO 


Mr.  Dooly  states  that  the  foregoing  exhibit  ^'inclades  the  prodact  of  ores  received  from  Idaho,  Montana,  and 
Nevada,  aggregating  126,000  poands  lead,  102,800  ounces  silver,  and  200  ounces  gold  ". 

Tablb  CXXXVin.— wells,  FARGO  &  CO.^S  STATEMENT  OF  THE  MINERAL  PRODUCT  OF  UTAH 

FOR  1880. 


BsMlndUflB. 


Chkago  amelter 

Oennania  smelting  and  refining  works 

Horn  silver  mine  (Frisco  smelter) 

Horn  sOver  mine  (Horn  Silver  Mining  company's  smelter) 

IQngo  Fninaoe  company 

liorgaa  smelter 

Old  Telegraph  company 

Other  smelters 


Lead,  refined. 


Pounds. 


2,892,498 


Total. 


Deduct  iMse  bullion  purchased  for  Oormanla  refining  works 

Net  product  base  bullion 

Lead,  silver,  snd  gold,  in  ores,  shipped 

Total  refined  lead,  oraa,  and  base  hulUon 


DOVk  BAW. 


2,892,406 


Lead,  unre- 
fined. 


Powndt. 

2,990,861 
1,722.865 
2, 017, 991 
6,646,857 
6.464.882 
2. 783, 782 
4.242,608 
152,284 


Silver. 


127,882 
162,909 
125,722 
463,552 
272,832 
157,874 
119,401  i 
4,841  : 


Gold. 


OUfMM. 


857 
685 
55a 


675 

510 

15» 

44 


26,971,080 
1,860,587 


1,484,013 
54,218 


2,892,408 


2,892,496 


25, 610. 403 
831,600 


26,442,098 


1. 379. 795 
24,024 


1,408,819 


Germania  refining  works 

Ontario  Silver  Mining  company 

Tintic  Milling  and  Mining  company 
Other  mills 


Bingham  placers , 

SQver  Beef  mills 

Total  dor6  bars. 


86,422 

1,439,642 

41,923 

15,798 


2,989 
134 


2,856 
23 


2,878 


lie 


846.062 


2,379,747 


rs 

4,118 
850 


5,142 


BECAPITULATIOH. 

2, 892, 498  pounds  refined  lead,  at  5  cents  per  pound $144,624  90 

26, 442, 093  pounds  unrefined  lead,  at  $50  per  ton  (average  price  liw  1880) 661,052  32 

8, 783, 566  ounces  silver,  at  $1  10  (average  price  for  1880) 4,161,922  60 

8, 020  ounces  gold,  at$eo 160,400  00 

Total  export  value 6i  127, 999  82 

In  explanation,  the  agent  observes : 

The  above  inclades  the  piodnot  of  ores  received  from  Idaho,  Montana,  and  Nerada,  aggregating  784,450  pounds  lead  and  l!20,38$ 
oonoes  silver.  Computing  the  gold  and  silver  at  the  mint  valuation  and  lead  at  its  valne  at  the  seaboard,  it  wonld  increase  the  value 
of  the  product  to  |6,450,953  70. 

AEIZONA. 

A  marked  impulse  has  been  given  to  the  mining  iudastry  of  Arizona  by  the  fine  showing  of  the  new  Tombstone 
district,  in  Pima  county.  The  bullion  production  of  this  district  had  only  begun  in  the  perio<l  covered  by  the  census 
year.    A  few  months  later,  with  increased  milling  facilities,  a  considerably  higher  rate  of  production  was  maintained. 

The  accompanying  tables  contain  a  probable  error  of  at  least  20  per  cent.,  owing  to  the  fact  that  no  schedule 
data  were  available  for  estimating  the  production  from  the  following  sources:  Various  districts  in  Apache  county; 
in  Maricopa  county,  the  Vulture  mine  (a  large  producer)  and  Myers  district ;  in  Mohave  county,  Aubrey,  Hope, 
and  San  Francisco  districts ;  in  Pima  county,  Aztec,  De  Frees,  Huachucha,  Patagonia,  Santa  Catarina,  and  Tyndall 
districts,  also  several  important  mines  in  Tombstone  district;  in  Pinal  county.  Mineral,  Pinal,  Randolph,  and 
•Summit  districts,  also  the  Silver  King  mine  in  Pioneer  district  and  the  Silver  Era  mine  in  Globe  district;  in 
Yavapai  county,  Agua  Fria,  Greenwood,  Hassayampa,  Lynx  Creek,  Martinez,  Pine  Grove,  and  Turkey  Creek 
districts ;  in  Yuma  county.  Bill  Williams'  Fork,  Eureka,  Harcuvar,  La  Paz,  Montezuma,  and  Weaver  districts. 
The  estimates  given  for  the  production  from  the  sources  mentioned  as  not  included  in  the  schedule  data  furnished 
by  the  experts  accordingly  have  a  wide  margin  of  uncertainty  in  comparison  with  the  statements  of  the  yield  of 
localities  from  which  ftdler  information  was  received. 
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Table  OXXXIX.— AEIZONA— PRODUOTIOX  OP  DEEP 


Comity  and  disiriot 


MARlCOrA. 


Globe 


ToUl 


MOHAVB. 


Ce<Iar  Valley 


2    Haalafwi . 
8    Maynanl. 

Owen's   . . 

Scattered 


Total 


PIMA. 


Aiivaca 

DoiiCabesas 
Ilarabttw  — 

Hartfonl 

Oro  Blanco.. 

Pima 

Swisshelm . . 
Tombstone  . 


Total 


PKCAL. 


Globe 

Pioneer . . . 
Turquoise 


Total 

TAVAPAI. 

Big  Bug 

3j  (:avoCrtH>k 

8    Chrrry  Creek 

4!  Humbug 

6    Peck 

6    Tigfr 

7i  Walker 

8  Walnut  Grove 

9  Wearer  No.  2 


Total 

TUMA. 

1    CastleDome 

S    BUsvrorth,  Plnmaa.  or  Centen* 

;     nial 

si  Myers 

4!  surer 


Total 


Ore  raised 

during 

oensus 

year. 


Tons. 

1,088 
1,089 

80 
2,188i 
161 
180 

39 

2,018i 

100 

370 

4,650 

50 

1,  325 

310 

410 

18,123 

25.338 

706 
245 
250 

1.201 

1,500 ; 

200  I 
500  ; 

1,850  ' 
825  ■ 

1.500  I 
*25 
800  I 
400  < 


Arerage  assay  ralne 
per  ton. 


Gold. 


Dolls. 

1  51 
1  61 


12  91 

10  79 

31  32 

10  45 

12  21 
0  74 

20  01 
18  37 

21  33 


'25  00 
*6  00 


•2  00 
*25  00 
•25  00 
*25  00 


SUver. 
Dolls. 

114  48 
114  43 

112  30 
80  15 

144  00 
25  00 

271  07 

84  30 

♦200  00 

1  32 

04  19 

20  00 

55  62 

80  00 
35  61 
84  36 

76  82 

5  05 

104  65 

35  00 

81  60 


Gold 

and 

silver. 


Dolls. 


115  94 


115  94 


Total  assay  value  of  ore  raised  during  census  year. 


Gold. 


Silver. 


Ounces. 


145.1 


DoUsrs. 


2,990 


2,999 


112  30  

03  06  I    1, 367. 1         28, 260 

144  00  ; 

25  00  I 

271  07  ! 


Ounces.        Dollars. 


176,030 


05  00 

♦200  00 
32  64 
64  19 
20  00 
66  07 
80  00  \ 
35  61  i 
96  57  ' 


1,367.1 


560.7 


670.0 


28,260 


11,501 


13,850 


86  56 

34  90 
123  02 

35  00 


10, 710. 7 


221. 410 


11,941.4  1  246,851 


176, 039 

6,949 

135,064 

16, 818 

3,094 

8,204 

170,729 


227,601 


227,601 


8,085 

175,400 

21,744 

4,000 
10,607 


♦15, 469 

379 

230, 877 

773 

57,003 

7,193 

11,293  I 

1,182,441  : 


220,736 

♦20, 000 

490 

298,501 

999 

73,699 

9,300 

14,601 

1, 528. 778 


1,  021. 6 
217.7 


52  93  I  1, 230. 3 


♦200  00 

264  48 

♦117  00 


123 

♦25 

♦6 

♦200 
264 

♦110 
♦25 
♦25 
♦25 


33 
00 
00 
00 
46 
00 
00 
00 
00 


21,119 
4,500 

25,619 


♦241.9  I      ♦^OOl 
♦145.1  '      ♦2,999 


1.505,428 

2,753 

19.831 

6,768 

29,352 


1,046,368 


Total. 


Dollars. 


230,600 


230.600 


8.ir85 

203,660 

21,744 

4,000 
10,607 


248,096 


♦20,000 

12, 081 

298.501 

999 

87,549 

0.300 

14.601 

1, 750. 188 


2. 193, 219 


Ore  raised 
and  treated. 


Tons. 


264.00 


264.00 


80.00 
463.00 
151.00 
160.00 

39.00 


893.00 


3,550 

25,640 

8,750 


24.678 

30,140 

8,750 


37,040 


143,080 


185,000 


63,568 


•14&1 

♦30.2 

♦362.8 

♦4818 


♦2,099 

♦625 

♦7,500 

♦10. 001 


286,170 

66,478 

•135,741 


870,001 

85,949 

•175,600 


185,000 

-5,001 

♦2.000 

870,001 

85,949 

♦178,499 

♦625 

♦7,600 

•10, 001 


6,600 


tlOO  I 

I 

250 

500 ;. 

80  i. 


4  41     123  70  .  128 


1 


34  («       34 


27  50 


50  00 
..  ♦76  00 


J    27 

50 

I  •75 


11 

♦1,408.0 

♦29,125 

08 

50 
00 

832.6 

6,876 

00  ' 

. 

1 

681.487  I       816,450 


28.995 


37,488 


L090  ;      3  56      8540  ;    39  05 

I 


832.6  6.875 

♦Estimated. 


10.337 
4.641 


25.001 
♦6,000 


52,078 


68,480 


845.575 


87.488 

6.876 
25^001 
•6,000 


75.864 


68.60 


12,380.00 


13.448w50 


52.25 
67.50 


110. 75 


300.00 
200.00 
200.00 
077.00 
321.00 
1.000.00 
♦25.00 


Average  yield  per  ton. 


Gold. 


Dolls. 


10  08 


to  86 


7  81 


0  74 


48  84 


21  00 


Silver. 


Gold 

and 

silver. 


Dolls. 


376  44 


Dolls. 


376  44 


376  44  I  876  44 


02  F8 

02  88 

137  38 

157  36 

125  45 

125  45 

♦20  00 

♦20  00 

232  56 

232  56 

114  40 


♦53  60 


64  82 


124  85 


'58  60 


72  63 


76  82 


86  56 


15  87       64  21 
59  26       59  26 


40  33       61  42 


♦20  00 
♦3  00 


1  60 
♦20  00 


♦237  50   ^237  50 

'  ^20  00 

♦S  00  ' 

243  45     243  45 

I 

202  36  .  302  36 

02  60  '    94  19 

'  *20  00 


♦200.00 


♦20  00 


8,223.00  1      3  32 


♦20  00 


144  70  !  148  11 


204.00 


204.00 


600 


600 


6  00 


600 


Table  CXL.— ARIZONA— EECAPITULATION  BY  COUNTIES  OF 


OOOBty. 


Ore  raised 
during 
cenaua    ; 
year. 


Arerage  assay  ralne 
per  Um. 


GoU. 


surer. 


Gold 

and 

aUver. 


Total  assay  value  of  ore  raised  during  oensus  year. 


Gold. 


surer. 


Tons.       DoUa.  I  DoUa.  '  DoUa.  !  Ounces.  *  Dollars.  !    Ounoea.    I    Dollars. 


TotaL 


DoUara. 


1^  Marioopa 1.088100 

Ij  liohar« !    S,61CL50 

1    Piflsa '  2S,S3&00 

4"  Pinal '    1,901.00 

y  Yarapal 6,60QlOO 

t.  Yuaa 1,980.00 


1  61  I  114  43 
10  79      81  30 


9  74 

21  3S 

4  41 

3  56 


76  83 

SI  60 

133  70 

S5  40 


116  M  I 

05  00 ; 

86  56 

83  «3 

128  11 

39  05 


14&1  j 

r.i 


1.S67. 
11.04L4 

1.339.3 
*l,40a9  I 
S316 


2.900: 

38,260j 

346,851  I 

26,619  j 

•29.125, 

6,875  ' 


176,039  ] 
170.729  ! 
1.505^428 

29.353 
631,487  . 

53. 9n 


227.601 

320,786 

1.916.368 

37.949 
816,450 

68.489 


330,600 

348.006 

3.193.219 

63,568 
845,576 

75^364 


Toial !  39.678^50* 

•AddltloMaprateetiM I  •9.576L00 


.1    a^9<«^vw 

.r«^36S.59 


8  56      83  61       9S  17     16,434.4      839.739'    3.568^008 
•9  36  •114  99  ♦134  34  {  •8,877.9  i    •80^168  |      •712.746 


S.  317. 508 
158 


3.657,332 
♦1,091^319 


•9  19    •SO  19    •97  89  ^•SOlSU.si  •418^893  [•S^SSBblSS    •4,39S;749  '  ^nS^OS  >36kim3S  !    n  6t 


I 


I 


I 


Ore  raised 
and 


Arerage  yield  per  tgai. 


00 
00 

12.448L50 

U9.76 

3.323L90 

204.00 


17,158.36 
•SLSfiLOO 


Gold 
Gold,  .surer.      and 
aUrer. 


Tona.     -  DoUa.  •  DoDa.     Dolls. 


37644     3f7644  . 

10  36  U4  40  134  86  j 
9  74      76  82      86  56  ' 

3109  4033  '  O  43  , 
8  S3  ^  144  79  ,  148  11  { 
500! 600J 


791 
•7  91 


I 
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MINES  FOR  THE  YEAR  ENDING  MAY  31, 1880. 


Bullion] 

prodaoed  from  ore  rait 
censua  y<M 

led  and  trei 
nr. 

vcr. 

ited  daring 

Ore  raised 
bat  not 
treated. 

Assay  value  of  ore  raised  daring  oensaa 
remaining  on  band  at  close  of  yei 

year  and 

iT. 

Total. 

Bu 
6 

Llion  prodaced  daring  census  year 
from  ore  previously  raised. 

Gold. 

1 

'               Sll 

'     Total. 

! 

(lold. 

Onnoes.  i  Dollars. 

1 

saver. 

old. 

Silver. 

Total. 

OanoM. 

« 

DoDan. 

Ounces. 

Dollars. 

99,380 
99,380 

7.430 
63.G04 
18.944 
•3,200 

9,070 

102,248 

1   Dollars. 

Tons. 

Ounces. 

Dollars. 
106,375 

Dollars. 

Ozs. 

DoUs. 

Ozs.      Dollars. 

DolU. 

76.806 

i 

i 

1        99,380 
1        09.380 

7. 4.30 
72,855 
18,944 
•3.200 

9,070 

111,  499 

1, 725. 00 

1 

145.1          2,999 

•  1 

145. 1  :        2, 999 

82.276 

109. 374 
109, 374 

1 

82,276 

! 

76.886 

5,747 
49,195 
14,652 

2.475 

7,015 

1 

1,  '.25, 00 

106, 375 

* 

- 

1 

447.5 

9,251 

1, 725.  50 

709.2 

14,660 

85  737  1       lin  iUQ 

125,509 

1 

1. 183          1. 530 

1.1UU) 

9 

.    _ 

t 

! 

8 

0.746  ,      12,600  .    012,600 
1 1 

4 

i 

1 

5 

14,660 



1IU.849 
♦!2o  ono 

125.509 

•20,000 

12,001 

298,500 

1.P00 

82,959 

9.300 

14,601 

668,519 

—    - 

\"' -■            ■'" 

1 

447  5 

9,251 

79,084 

1,725.50 

709.2 

85,737 

10, 020        14, 130 

14,130 

100.00 
370.00 

4,650.00 
50.00 

1.256.50 
810.00 
410.00 

5.743.00 

•15. 489 

*••••••  >«•• 

1 

560.7 

11.501 

379               400 

230.877  '      298,500 

773  !          1,000 

53,453  1        69,109 

7. 193            9, 300 

11, 203          14, 601 

443.237  '      ^n  otn 

2 

— ". .  ,      -_,  ^— — 

8 

1 
1 

(6) 

4 

•2,840 

•3,672 

•3,672 

870.0 

13,850 

5 

f 

7 

4.680.2 

96,748 

620.659 

802,450 

899,108 

4,617.8 

t 

95,458 

8 

nU,  «n«f 

QM  nai 

1 

4,680.2 

96,748 

623,499 

806,122 

829 
4.000 

902.870 

3,355 
4.000 

12,889.50 

5,84a5 

120,800 

19,552 
4.fi00 

762.674 

1,106.960 

2, 386            3, 059 
6. 153            7, 955 
8,768'         8,750 

122.2 

2,526 

641 
3.094 

653.75 
177.50 
250.00 

945w8 
217.7 

22,811 
12,455 

8,750 

1 

8 

8 

7,355 

I 

122.2 

2,526 

8,735 

4.829 

1, 081. 25 

1,163.5 

24,052 

15. 287          10  7M 

43,816 

85.080 

"1  • "- 

•55,109 

•71,250 

•71.250 

•4,000 

•600 

237,847 

64,950 

94.194 

•500 

1,200.00 

110  noo 

110.000 

1 

188.5 
*29.0 

*4,000 
•600. 

t 

1 

s 

800.00 

873.00 

•4.00 

500.00 

•87.1         •I,  800 


i 

i 

•1,800 
102,500 

•1,188 
•50,500 

^ 

183,984 
50,243 
71.617 

237.847 
64,950 
92,594 

79. 279  '      102, 600 
•910'        •1,188 

•45,247  !      •58,500 

1 

4 

1 

•48.4  i      '1,000 

1 

1 

5. 

77.4 
24.2 

183.5 
617.6 

1.600 
*500 

77.4  ;    1,600 

i 

71,817 

02,504 

04,101 

8- 

7 

800.00 
200.00 

3, 377. 00 

•362.8  i      •7,600 
•241.9  :      •5,001 

t 

•7,500 
•5,001 

1 

(«) 

8: 

•4,000 

•4,000 

1 

210, 525  1      272, 188 

1 

^ 

77.4 

10,700 

860.933 

466,650 

477,350 

•740.2  . 

•15,301 

■  1 

287,480 

1,600 

71,617 

02,504 

04,104 

1, 100. 00 

46.00 

500.00 
80.00 

I 

28,995  ;        37,488 

87.488 

1,265 

25,001 
•6,000 

60,754 

i 
i 

1 

49.3 

1,019 



1,019 

:                             1 

1                             i 

61.2  !        1,285  , 

i               1 

» 

9 

1 
19,337          25,001 

4,641:        •6.000! 

'                     1 

i           i 

8 

j 

4 

1,019 

49.3 

t 

1,019 

1.726.00 

6L2 

1,285 

52,973  1        68.480  1 

" 

1 

■ 

_  ,  —  , 

1 

1 

•  Bstimated.    a  From  2,340  tons  tailings,  yielding  $5.38  per  ton.    b  Copper  10  per  cent,    e  Lead  65  per  cent. ;  production  quoted  is  for  year  ending  Dect  mln-r  31, 1880. 
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Bullion  produced  trom  ore  raised  and  treated 
during  census  year. 


Gold. 
Onnoes.  |  Dollars. 


447.6 

4,880.3 

1212 

617.8 

40l8 

^81«.8 

•8;ooa4 
^9ms 


0,251 
06,748 

2,526 
10.700 

1,010 


120.244 
•80,122 


Silver. 


Total. 


Ounces.   !   Dollai-s.   I   Dollars. 


Ore  raised 
but  uot 
treated. 


Assay  value  of  ore  raised  during  census  year  and 
remaining  on  band  at  close  of  year. 


Gold. 


Silver. 


Total. 


Tons.       Ounces.    Dollars.  >   Ounces.       Dollars,    i   Dollars. 


76,866 
79,084 

623,409 
3,735 

860,933 


1,144,U7 
•673,050 


•180,888  >1, 716, 176  h 


99,380 

102, 248 

806,122 

4,820 

466,650 


1,470,220 
•780.815 


•3, 218;  844 


99,380 
111.499 
902,870 

7.355 
477,350 

1.019 


1,599,478 
•790,787 


•2,800,210 


1,725.00  I      145.1 
1,725.50  I      7U1I.2 


2,099  , 
14,660 


12, 889. 50  I  5, 848. 5  !    120. 899 


82,276 
85,737 


106,375  ,       109.374 
110.  K49         125, 500 


762.674  I      986,061     1,106,900 


1,081.25 
3,377.00 
1,726.00 


22,524.25 


22,684.86 


1, 163.  5 

•740. 2 

61.2 


8,867.7 


8,887.7 


24,052 

•15,301 

1,265 


179, 176 


i 


i 


no,  tie 


l.-.,287  ! 
210,525  I 
62,973  ' 


19,704     43,816 

2V2,188    287,489 

68, 489  69, 7o4 


1,209,472 


\ 


\,2IW,Vn 


1,583,728 


v 


\,l«^'nA 


Bullion  produced  during  consus  yonr  from 
ore  pri'viously  raiMcd.  * 


Gold. 


Silver. 


Ozs.  i  DollM.       Oxs 


Dolls. 


Total. 
Dolls. 


10. 929         14, 130         14, 130 


n.4  '    1,600 


1.742.902 


77.4       1,800 


71. 617        92, 594         M,  194 


82,648 


106,724 


108,384 


XVi^isVAvn 


f^. 


V^w^X^a^.'w^X  "^suk'w.X  >b^:«k^ 
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Table  CXLI.—AEIZONA— PRODUCTION  OP  PLACER  MINES  FOR  THE  TEAR  ENDING  MAY  3l,  1880. 


Coimty  aod  district. 


Yavapai  countt 

CaAtle  Creek 

ilnssajampa 

"Vralker 

Walnut  Grove 

Weaver  Xo.  2 

Totalt  08  derived  from  schedule  data 

Additional  production,  estimated 

Total  production,  estimated 


Gold. 


Oonoes. 

DoDara. 

72.5 

1.499 

193.5 

4,000 

24L9 

5.000 

48.4 

1.001 

241.9 

s 

5,000 

798.2 

10,500 

*633.0 

*13,490 

♦1,45L2 


*29,009 


*  Estimated. 

DiSTiiiBUTiON. — In  addition  to  the  ordinary  difficulties  of  the  investigation,  absolate  refusals  to  furnish 
information  were  met  with  on  the  part  of  some  of  the  important  mining  companies  of  Arizona.  The  following 
estimate  of  the  actual  distribution  is  probably  a  tolerable  approximation : 

Maricopa $360,000 

Mohave 200,000 

Pima 1,000,000 

Pinal 350,000 

Yavapai /. 575,000 

Yuma 2,000 

Placer  gold 30,000 

Unknown  sonrces 30,633 

Total 2,537,633 
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IDAHO. 

The  tabulation  of  the  oatpat  of  this  territory  Ib  based  upon  reports  of  the  examining  expert  on  3G9  deep  mines, 
14  placer  mines,  18  amalgamating  mills,  2  arrastras,  and  2  smelting  works,  besides  several  general  reports  on  whole 
districts. 

Prom  1876  up  to  the  close  of  the  census  year,  the  product  of  this  territory  has  been  mainly  dependent  upon 
the  older  mining  districts,  of  which  the  placer  mines  of  Bois^  basin  have  contributed  a  large  proportion.  The 
panic  in  the  stock  market  of  San  Francisco  in  1876  led  to  a  suspension  of  operatf^ns  in  the  principal  Owyhee 
mines,  which  for  some  years  previous  to  that  ]>eriod  had  yielded  large  returns.  This  crash  was  due  quite  as  much 
to  mismanagement  of  the  mines  themselves  as  to  causes  inherent  in  the  speculative  market ;  but  whatever  the 
reason,  the  result  was  the  closing  down  of  many  mines  which  probably  would  have  been  still  largely  productive  if 
properly  worked.  As  the  case  now  stands,  the  Owyhee  district,  which  formerly  yielded  by  far  the  greater  part  of 
the  total  output  of  the  territory,  at  present  furnishes  only  about  one-fifth  of  the  aggregate.  It  is  to  be  hoped  that 
at  no  distant  time  in  the;future  this  district  may  again  appear  as  a  large  producing  center. 

Had  the  census  statistics  been  collected  only  a  few  months  later,  the  new  and  promising  Wood  river  country 
would  have  added  largely  to  the  total  product.  Operations  in  this  district  were  only  seriously  begun  toward  the 
dose  of  May,  1880;  hence  the  large  product  from  ores  shipped  to  Salt  Lake  during  the  fall  of  the  same  year  does 
not  enter  into  the  tabulation  for  the  census  year. 

In  addition  to  the  developments  in  the  Wood  river  country,  a  number  of  other  new  localities  appear  as  future 
important  productive  sources,  prominent  among  which  is  the  Sawtooth  district,  which  from  the  absence  of  local 
milling  facilities  was  at  a  standstill  pending  the  erection  of  reduction  works.  Another  year  will  witness  a 
considerable  bullion  production  from  the  mines  of  this  district  The  same  remark  holds  good  with  regard  to  Smil^^'s 
cafion,  from  which  a  small  amount  of  ore  was  shipped  at  great  expense  to  distant  points  for  reduction.  Tlie  returns 
from  these  shipments  were  such  as  to  give  great  hope  for  a  large  increase  when  it  becomes  possible  to  treat  the  ores 
at  greater  advantage  in  mills  placed  near  the  mines. 

In  the  Yankee  Fork  region  a  decided  impulse— the  effect  of  which  was  not  shown  until  the  o])ening  of  the 
season  of  1881 — was  given  by  the  erection  of  the  fine  and  well  appointed  mill  of  the  Custer  company.  Previous  to 
the  building  of  this  mill  the  ores  of  the  district  had  either  to  be  worked  in  arrastras,  with  a  large  percentage  of 
loss,  or  be  freighted  at  a  heavy  charge  to  Salt  Lake,  or  elsewhere,  for  treatment.  In  spite  of  these  disadvantages 
two  mines  were  shipping  considerable  amounts  of  $900  ore,  while  a  third  was  developing  an  immense  body  of  ore 
which  was  expected  to  yield  $300  per  ton. 

The  smelting  works  recently  constructed  at  Bay  Horse  and  Kinnikinnick  will  also  add  largely  to  the  total  product. 

The  period  covered  by  the  census  year,  while  one  of  great  promise  for  the  future  of  the  territory,  nevertheless 
showed  a  comparatively  small  yield.  The  probabilities  are  that  within  two  years  the  output  of  Idaho  will  at  least 
have  doubled. 

The  deposits  of  Idaho  bullion  (so  far  as  it  is  possible  to  segregate  them — a  very  large  portion  having  passed 
through  private  refineries  and  thus  losing  their  identity)  up  to  the  close  gf  the  fiscal  year  ending  June  30, 1880, 
are  stated  by  the  director  of  the  mint  to  have  been  $24,137,417  gold,  $727,296  silver,  and  824,864,713  total.  This 
amount  is  considerably  within  the  actual  output. 

Of  the  total  gold  product  of  Idaho,  59.45  per  cent,  is  from  the  i)lacers,  and  40.55  per  cent,  from  the  deep  mines. 
Idaho  furnishes  7.33  per  cent,  of  the  i)lacer  output  of  the  United  States,  2.81  per  cent,  of  the  deep-mine  gold,  and 
4.43  per  cent,  of  the  total  gold;  1.13  per  cent,  of  the  silver,  and  2.61  i)er  cent,  of  the  entire  product  of  the  precious 
metals  in  the  whole  country.  As  a  gold-producer  the  territory  ranks  sixth,  and  in  silver,  seventh.  The  average 
yield  per  square  mile  is  $17  45  gold,  $5  48  silver,  and  $22  93  total.  *  In  this  respect  Idaho  stands  fifth  in  point  of 
gold,  seventh  in  silver,  and  sixth  in  developed  richness  in  gold  and  silver.  The  average  yield  per  capita  is  845  37 
gold,  $14  25  silver,  and  $59  62  in  both  precious  metals,  jjlacing  the  rank  as  reganls  i)roduct  in  reference  to  population 
third  as  to  gold,  sixth  as  to  silver,  and  fifth  altogether.  The  comparison  with  regard  to  population  is  pftobably  tte 
most  reliable  test  of  the  relative  prosperity  of  a  mining  region. 
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Table  CXLII,— IDAUO— PliODUCTlO^'  OF  DEEP  MINES 


County  and  district. 


ALTURAB. 

Boar  Creek,  or  Rocky  Bar  . 

Bonaparte 

BnfHEtlo,  or  Atlanta 

Queen's  River 

Red  Warrior 

Sawtooth 

Smiloy'a  Cafion 

(a)  Wood  River  (6) 


Total 


BOlBt. 

Banner  

Cafion  Creek 

Oambrinns 

Granite,  or  Quartzborg  — 
Mammoth,  or  Sommit  Flat. 
Shaw*8  Mountain 


Total 


IDAHO. 

Copeland's,  Deadwood.  Plor* 
enoe,  Mayfleld't,  Warren's 
Camp,  Washington,  scat- 
terea. 


Total 


LXMHI. 


Bay  Horse  and  Kinnickinniok, 
Clear  Creek.  Deep  Creek, 
Dahloneea  or  GibbonsviUe. 
Sates  Moontain,  Soarlat 
Mountain,  Yankee  Fork, 
Yellow  Jacket,  scattered . . . 


Totol 

ma  PKBC^B. 
Moscow,  scattered. . 

Total 

ONXIDA. 

Caribou,  scattered . . . 
Total 

OWTHKB. 

Carson,  or  Owyhee. . 

Wagontown 

Scattered 


Total 

WASHUCGTOH. 

Heath,  scattered 

Total 


Oro  raised 
during  cen- 
sus year. 


ton. 


Gold 
Silver.      and 
silver. 


Toas. 


429.00 

190.00 

2,28A75 

300.00  I 

295.00 

♦175.00 

*200.00 

*200.00 


Dolls. 


Dolls. 


49  53 
32  52 
37  36 
56  83 

50  17 
*10  00 
-^lO  00 


4. 077. 75 


36  43 


1, 320. 00 
855.00  i 
850.00 
18,038.00 
600.00 
442.00 


1  62 

60  30 

3  33 

*90  00 

*65  00     ♦75  00 

♦100  00  ;*100  00 


49  53 

34  14 

97  66 

60  16  ' 

60  17  . 

*100  00  1 


46  12  I    82  55 


16, 605. 00 


84 
91  19  I 
906  I 
16  31 
10  46 
48  81 

16  92 


81  47 


1  46 


6  51 


'500.00 


'fioaoo 


•6^000.00 

*6^000.90 

♦300.00 

♦800.00 

♦500.00 

♦600.00 

*25  00 


•25  00 


♦60  00 


'60  00 


'20  00 


81  81 
91  19 
9  06 
16  31 
10  46 
50  27 


23  43 


♦25  00 
♦25  00 


'60  00 


'60  00 


♦20  00 


♦25  00 


7, 247. 75 

996.00 

♦100.00 


♦25  00 


8, 342. 75 


88  00 

23  88 

♦37  50 

82  35 


♦120  00 


120  00 


♦20  00 


♦20  00 


-500. 00  i  ♦15  00 


'500.00 


38  44 

37  27 

♦37  50 

83  81 


'25  00 


♦25  00 

66  44 

61  15 

"75  00 


66  16 


♦16  00 


♦15  00  1 1  ♦15  00 


Total  assay  value  of 

ore  raised  during  censns  year. 

Ore  raised 
andtreati'd. 

Average  yield  per  ton. 

Gold. 

Silver. 

1 
TotaL 

Gold. 

Silver. 

Gold 

and 

silver. 

Ounces. 

Dollars. 

21,250 
6.1';^ 
85.507 
17, 050 
14, 799 
*1, 751 
♦1,099 

Ounces. 

Dollars. 

Dollars. 

Tons. 

Dolls. 

Dolls. 

DoUs. 

1, 028. 0 

21,250 

6,485 

223,538 

18,050 

14,799 

♦17,601 

♦14,999 

♦20,000 

15a  00 

84  83 

84  83 

298  9 

237 

106, 761 

773 

306 

138, 031 

1,000 

4, 136. 4 
8111.8 

558.00 

61  92 

106  51     168  48 

1 

715.9 

200.00 

42  69 

4268 

84.7 

12,182 
10,055 
15,469 

♦15,750 
♦13,000 
♦20,000 

188,087 
107,550 

96  7 

■ 

. 

. 

. . . . 

7,185.4 

148,535 

146,477 
83.185 

836,622 

908.00 

63  18 

66  45  1  118  68 

1 

21.8 
1,566.1 

451 

32,374 

7,700 

212, 643 

6,276 

21, 576 

281.019 

108,001 

82,374 

7,700 

212,643 

6,276 

22,220 

1,128.00 
22&00 
600.00 
12,800.00 
660.00 
342.00 

85  28 
560 

18  28 
960 

86  60 

74  63 
88 

74  68 
85  28 

660 
U28 

960 
87  42 

372.5 

10,286.6 
803.6 

1,043.7 

499 

♦646 

13, 594. 3 

88,684 

106,196 

889,214 

16^646.00 

18  44 

588 

18  88 

604.7 

♦12, 6W 
♦12,500 

•12,600 

♦600.00 

♦20  00 

•20  00 

604.7 

♦12,600 

♦500.00 

♦20  00 

♦20  00 

14, 512. 5 

♦300,000 
♦800,000 

232,086 

♦299,999 
♦299,999 

♦699,999 

♦2,500.00 

♦50  00 

♦60  00 

♦100  00 

14,512.5 

282,036 

♦609,990 

♦2,500.00 

♦60  00 

♦60  00 

♦100  00 

290.3 

♦6.001 
♦6,001 

♦12,  500 

♦6,001 

♦300.00 

•16  00 

♦16  00 

290.3 

♦6,001 

♦300.00 

♦16  00 

♦15  00 

604.7 

♦12, 500 

♦600.00 

♦20  00 

♦20  00 

604.7 

♦12,500 

239, 913 
26,264 
♦3.750 

269,927 

♦7,500 
♦7,500 

♦12,500 

♦500.00 

♦20  00 

♦20  00 

11, 605.  8 

1, 270. 5 

181.4 

188,538 

26,752 

2,900 

218.190 

243,761 
34,588 
♦3, 749 

282,098 

483,674 

60,852 

7,499 

652,025 

6,625.75 

451.00 

♦100.00 

25  89 

20  90 

♦25  00 

26  77 

844 

♦26  00 

51  16 

29  34 

♦50  00 

13, 057. 7 

7,176,75 

25  09 

24  68 

49  77 

362.8 

♦7,500 
♦7,600 

♦500.00 
1        ♦500.00 

■    ■                     ! 

♦10  00    ♦lO  00 

_ 

1 

362.8 

*10  00    i  ♦lO  00  i 

1                 1 

1 

♦  Estimated. 


a  Lead,  60  per  cent.,  or  120  tons. 

b  Bii;  Smoky,  Black  Barb  or  Kellv's,  Bradford  or  Jacob's  City,  Cnn  *s  Gulch,  East  Fork,  Elk  Mountain  or  Bullion,  Galena,  Greenhorn,  Little  Smoky,  Lower 
Wood  River,  Mineral  Hill,  Star  Mountain,  Upper  Wood  River,  Warm  Springs. 

Tablb  OXLHI.— IDAHO— recapitulation  BY  COUNTIES  OF 


County. 


I 


Ore  raised 
'  during  cen- 
I   sns  year. 


Tons. 


Alturas 

Boi86 

Idaho 

Lemhi 

Nes  Percys 

Oneida 

Owyhee  (a) . 
Washington 

Total... 


4, 077. 75 

16, 605.  00 

♦500.00 

♦5, 000. 00 

♦800.00 

♦500.00 

8, 342. 75 

500.00 


Average   assay 
per  ton. 


value 


Total  assay  value  of  ore  raised  during  census  year. 


85,825.60 


Gold. 


Dolls. 

.16  43 

16  92 

♦25  00 

•60  00 

♦20  00 

♦25  00 

32  35 

15  00 

~28  07 


Silver. 


Gold 

and 

silver. 


Gold. 


40  12 
6  51 


♦60  00 


33  81 


24  62 


82  55 

23  43 

*25  00 

♦120  00 

♦20  00 

♦25  00 

66  16 

15  00 


68  49 


7, 185. 4 
13,  594. 3 

604.7 
14, 512.  5 

290.3 

604.7 
13,057.7 

362.8 


60,212.4 


Dolls.  I  DoUh.  ;  Ounces.  1    Dollars. 


148,535 

281,019 

♦12,500 

♦300, 000 

"6,001 

*12,500 

269,927 

7,500 


Silver. 


Ounces. 


1,087,082 


DoUars. 


145, 477       188.  OHl 
83, 684       108. 1U5 


232,036 


218,190 


679,887 


♦299,999 


282,008 


878,878 


Total. 


Dollars. 


Average  yield  per  ton. 


Oro  raised 
and  treated. 


336,622 

889,214 

♦12,500 

♦590,999 

♦6,001 

•12,600 

662,026 

7,600 


1,816^861 


Tons. 

90&00 

15,645.00 

♦500.00 

♦2,500.00 

♦800.00 

♦500.00 

7,17676 

6oaoo 


28;  on.  76 


i  Gold 
Gold.     Silver,  i    and 
I  silver. 


Dolls. 


53  13 

18  44 

♦20  00 

♦60  00 

•16  00 

•20  00 

26  00 

10  00 


81  16 


65  45 

589 

•50  00 

24  68 

16  91 

118  68 
18  88 

•^00 
•100  00 

•15  00 

•20  00 
48  77 
10  00 

87  07 


•Estimated. 


a  InofaidiBg  890  tons  taUlngi  nmotkiia. 
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FOB  THE  TEAR  ENDING  MAY  31,  1880. 


Bullion  prodaoed  from  ore  raiaed  and  treated  during 

census  year. 

Ore  raised 

Assay  valae  of  ore  raised  during  census  year  and 
remaining  on  hand  at  close  of  year. 

Bullion  produced  during  census  year 
from  ore  previously  raised. 

Gold. 

Silver. 

TotaL 

bnt  not 
treated. 

Gold. 

Silver. 

TotaL 

Gold. 

Silver. 

TotaL 

Ounces. 

Dollars. 

Pnnoes. 

Dollan. 

Dollars. 

Tons. 

Ounces. 

Dollars.. 

Ounces. 

Dollars. 

DoUars. 

Ozs. 

Dolls. 

Ozs. 

DoUs. 

Dolls. 

240.1 

5,148 

5.149 

270.00 

190.00 

1,730.76 

800.00 

05.00 

•175. 00 

♦200.00 

•200.00 

705.0 

206.0 

2,167.8 

824.7 

21&0 

84.7 

06l7 

14,502 
6.179 
44,812 
17,048 
4,507 
•1,751 
•1,999 

14,592 

6,485 

118,425 

18,048 

4,507 

•17, 502 

•14,999 

*2U,000 

• 

1 

•••••••••• 

237 

56,936 

773 

306 

73.613 

1,000 

!         ' 

2 

1,67L5 

34,509 

46,071 

60,436 

96,988 

160.3 

3,500 

2,707 

3.500 

7,000 

8 
4 

41&1 

8,540 

8,540 



6 

12.183 
10,055 
15,468 

•15,751 
•13,000 
•20,000 

123.670 

• 

6 

"^ 

• 

• 

7 

• 

8 

*****  *•'  •  •  •  • 

107.678 

00,888 

2,888.7 

48.242 

4^971 

60,486 

8,160.75 

4,806.7 

9  5.  f  53 

214,558 

17,760 
10,400 
•3,500 

160.3 

3.500 

2.707 

3.500 

7,000 

66,111 

84,182 

84,182 
18,180 

3,299 
169,990 

5,226 
12,800 

192.00  1             21.8 

130.00  <           607.0 

•250.00              lflfi.3 

451 
10,499 
•3,500 

13,388 

17.300 

1 

92a8 
150.6 
fl;  223.7 
282.8 
006.5 

10,180 

8.200 

168,000 

5,226 

12,517 

166.2  1     3.436 

3,436 

2 

8 



23&00 
50.00 

998.7 
21  2 

20,645 
.fiOO 

20,645 

4 

500 
•2,099 

6 

219 

283 

•100.00  '           1^*^!         •2.000 

6 

' 

10,160.0 

210,230 

65,880 

^    84.465 

294(605 

000.00 

1,867.0;      88,594  1      13,888 

17.309 

55.903 

166.2 

3,486 

3,486 

483.7 

*9.990 
•9,990 

•125, 001 

•9,999 

• 

1 

488.7 

•9,990 

1 

......  ...... I...... ...... 

*U0.  000 

116. 018 

6,046.0 

06,683 

•125,001 

•250,002 

•2,600.00 
•2,500.00 

7.256.2 

•150.000 

•290,009 

• 

1 

6,046.9     *125,001 

96,683 

•125,001 

•250,002 

7,256.2 

•140,999 

116, 018 

•150,000 

•299,999 

— • :- 

217.7 

*1  ftOO 

•4,500 
•4,500 

1 





217. 7        *4  500 

., —  , 

483.7 

•0,999 

•0,990 
•0,999 



1 

483.7 

*ft  MM 

-w^J^ir»    •                          ^,  —WW 

^  1 

8.  IS.*).  4       168. 174 

12)2. 105  <     170.709 

838,973 
13,238 
•4,998 

367,200 

622.00 
544.00 

•     2,230.8 
660.0 

1 

46. 115         85.  059 

45.328 

91.443 
44.050 

1 

2 

a 

456. 1          0, 428  '        2. 947 
120.9         *2.499           1  QSA 

3,810 
•2,499 

13.662 

23.504'      30.388 

• 

1 

8,712.4       iflO.  101 

ISAfiflS 

177, 108 

1, 166. 00 

« 

2,891.7 

50,777         58.663 

75. 716 

185. 40S 

' 

24L9 

*5  001 

•5,001 



1 

*"*•  •'          ■^i  --- 

•■       •        ' 

24L0 

•5,001 

1 

•5,001 

i 

1 

1 
1 

! 

PBODUCTION  OF  DEEP  MINES  FOR  THE  YEAE  ENDING  MAY  31,  1880. 


Bullion  produced  from  ore  raised  and  treated  during 

census  year. 


Gold. 


Ounces. 


Dollars. 


2,333.7 
10.160.9 

483.7 
6,046.9 

217.7 

483.7 
8,712.4 

24L9 


28^68019 


48,242 
210.230 

•9.999 
•125, 001 

•4,500 

•0.999 
180, 101 

•5,001 


608,073 


SUver. 


Ounces.     Dollars. 


45,071 
65,830 


59,436 
84,465 


06, 683     '125, 001 

1 

136,985 

177,108 

844,900      446,010 


Total. 


Dollars. 


107, 678 

294,695 

•9,099 

•260,002 

•4,500 

0,009 

357.209 

•5,001 

1.039,088 


Ore  raised 
but  not 
treated. 


Assay  value  of  ore  raised  during  census  year  and 
remaining  on  hand  at  cIoho  of  year. 


Tons. 

3. 169  75 
960  00 


Gold. 


Silver. 


Ounces.       Dollara.     OunceH.     Dollars. 


TotaL 


Dollars. 


4. 396. 7         00, 888         95.  653       123, 67U  <    214,  558 


1, 867. 0  ,      38,  594         13,  :iSS  ;      17, 309 

i 


•2,500  00 


7,256.2 


*  149,  099  .     116.018  :  *  150, 000 


1,166  00 


'   7,795  75 


2,89L7 


16.4U.6 


50,777 


880,258 


«IO|  0O«f 


283,622 


75.716 


366.606 


55,903 


>299.999 


135,493 


Bullion  produced  during  census  year 
from  ore  previous^  ndsed. 


Gold. 


Ozs. 

160.3 
160.2 


Dolls. 


3,500 
3,436 


705,058       835.5  i    6, 
I  I 


saver. 


Ozs. 


2,707 


Dolls. 


3,500 


TotaL 


D.oUs. 


7,000 
3,436 


2,707 


3,600 


10,436 


1 
2 
8 
4 
6 
6 
7 
8 


326 


PRECIOUS  METALS. 


Table  OXLIV.— IDAHO— PRODUCTION  OF  UYDEAULIC,  PLACER,  DRIFT,  AND  RIVER  MINES  FOB 

THE  YEAR  ENDING  MAY  31,  1880. 


County  and  district. 


ADA. 


Yarioas small  placers.,. 


'altubab. 

Banc's  Diggings,  Bear  Creek,  California  Bar,  Elk  Creek,  Middle  Boi86.  Parsons'  Bar,  Ked  Warrior,  Stanley  Basin,  Tuscarora  . 
Bar,  scattered ♦ 

I 
I 

»ois6. 

Bear  Run,  Boston,  Bummer  Hill,  Centerville,  CoIdSpringGulch,  Elk  Creok.  Granite,  Grajlrack  Bar,  Grimes* Creek,  Larraway 
Creek,  Last  Chance  Bar,  Moore's  Creek,  Noble's  Guleb.  Pioneer,  Plarerville,  Squaw  Crtek,  Willow  Creek,  scattered | 

CABSIA. 

Bonanza  Bar.  Hock  Cn;ek,  Salmon  Falls,  scatt**red 

IDAHO. 

Butts'  Bar,  Copeland  Diggings,  Elk  City,  Florence,  Gold  Fork,  Little  Salmon  River,  Mallett's  Placers,  Meadow  Creek,  Miller 
Creek,  Salmon  River,  Sand  Creek,  South  Fork,  Warren's,  scattered \ 

^  LEMHI. 

Anderson  Creek,  Curly  Creek,  Dahlonega  or  Gibbonsville,  Jonlan  Creek,  Salmon  City,  Yankee  Fork,  scattered 

>'KZ  PEUCES. 

Various  smull  placers - 

ONEIDA. 

Eagle  Rock,  Iowa  Bar,  Snake  River,  Tin  Cup,  scatten-d 

OWYHEE. 

Blue  Gulch,  Bnmeau  Valley,  Jordan  Creek,  Meadow  Creek,  Ruby  Gulch,  scattered 

SHOSHONE. 

Knmber  One,  scattered 

WASniXGTON. 

Various  small  placers 

Total 


Oold. 


Totals,  by  ooanties. 


Omioea. 


24L0 


1,893.1 


30, 120. 4 


967.5 


2,902.5 


967.5 


483.8 


1, 451. 2 


2, 515. 5 


483.8 


1 25.6 


42, 552. 8 


Dollars. 


5,001 


84,999 


622,644 


20,000 


60,000 


20,000 


10,001 


29.990 


52,000 


10,001 


14,999 


879,644 


OREGON. 

Oregon  is  one  of  the  oldest  of  the  western  mining  states,  the  discovery  of  gold  within  its  limits  having  followed 
closely  upon  that  in  California.  Its  output  has  never  been  very  large,  in  comparison  with  the  yield  of  its  neighbor 
state,  but  although  the  mines  have  become  secondary  to  its  agricultural  resources  in  point  of  importance,  they  still 
furnish  occupation  and  profit  to  many  of  its  inhabitants.  The  quartz  veins  of  Baker  county,  in  the  eastern  portion 
of  the  state,  adjoining  Idaho  territory,  continue  to  ;^ield  the  larger  portion  of  the  total  deep-mine  product  of  this 
state.  The  prevailing  type  of  the  Oregon  ores  is  a  free  gold  quartz,  though  rebellious  gold  ores,  requiring  special 
treatment,  are  found  in  some  localities,  and  a  small  amount  of  silver  is  produceil  in  Grrant  county. 

The  latter  c(mnty  takes  the  lead  in  surface  mining,  while  Baker,  Jackson,  and  Josephine  counties  are  also 
productive  of  a  considemble  amount  of  placer  gold. 

Oregon  now  ranks  seventh  on  the  roll  of  the  mining  states  in  production  of  gold,  eleventh  in  output  of  silver, 
and  ninth  in  its  yield  of  both  metals.  Its  quota  toward  the  total  production  of  the  United  States  is  7.71  per  cent, 
of  the  plac(»r  gold,  0.80  per  cent,  of  the  det»p-mine  gold,  3.29  per  cent,  of  the  total  gold,  and  only  0.07  per  cent,  of  the 
total  silver.  The  percentage  of  the  total  combined  gold  and  silver  pro<luct  is  1.51  per  cent.  The  average  jield  per 
square  mile  is  $11  43  gold,  $0  29  silver,  and  $11  72  total.  The  product  per  capita  is  $6  28  gold,  $0  16  silver, 
and  $6  44  total,  giving  Oregon  a  rank  of  seventh  in  gold,  tenth  in  silver,  and  ninth  in  total  bullion  output,  in  point 
of  pro<luction  as  relative  to  population.  The  small  proportion  per  capita  shows  how  completely  mining  has  been 
overshadowed  by  other  industries  in  this  state. 
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TULE  CXLV,-0BEQON— PBODUOTIOK  OF  DEEP  MINES  FOB  THE  TEAB  ENDIlfG  MAT  31,  ISM. 
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Atiibkb  uujr  valne  per  too. 

TotHl  »MMj  nloo  of  ore  railed  dnriog  oennu  yen. 

1 

Averw  yield  per  toa. 

Coimtr*iiddMricl. 
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an™, 

Gold 
■Dd 

■llTer. 

Gold. 

ea-nr. 

lolaL 

h 
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aiTer. 

bUtot. 

TODl. 

Dollira. 

Dollkn. 

DolluiL 

Ouncei. 

Doltora. 
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DolUn. 

DolLwt 

Ton*. 

DoUa. 
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Dolla. 

BnnitRWer 

I,  on 
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tn 

4M) 
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V~^h       1 
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30  00 

30  7« 
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1           J  g^ 
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400,       3500 
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]^T37 

noo 
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13  sa 
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^^3ls       100,408 

)«  ROT  1             TO, 

34 

8  14 

•""■ 

!.!!(» 

->«! 

4SS8 

m-B 

4,482,1 

U7,M1 

67  21 

'11 
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49  88 

123  TS 

02,340 

43.B78 

S5.0S1 

UT,m 
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'-'"■»• 

•M83 

252.7 

•5.224 

•6.224 

.^777. 

isoi    'ura 

•S,224 

150  .       31  68 

1 

Bnlllon   produced  fnin   ore  raised  and 

inated  during  oeii«iy»r. 

1 

1 

AiiuiTT>lueoforeralKddnriDK<eiuDe 

year  and  rMdainlng  on  hand  at  cla» 

Bnllion  prodnc«d  duriat-  conins  year 
from  ore  preTioualy  ralaed. 

Count;  uiddiitrlot 

Gold. 

8ilTer. 

Total. 

uoid. 

»,.„. 

Totid. 
Dolli. 

Gold. 

Silver.          TolaL 

Ou. 

DolU. 

Ou. 

Dona. 

Dollj- 

T.„.. 

Ou.    1  Itolli. 

o». 

!»«. 

On. 

DoUa. 

Ou.     Dona.  '  DoUa. 
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4, 308 
•BO,  TOO 
30.701 

l,l«t 
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%m 
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" 
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3,017 
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1 
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a,m 
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3,  Ml  !    3,017 
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It 

8«|    1,288 

1,661  I      1.T6* 

""■ 

S.SOO.: 

^m 

10, 5« 

81,800 

18B 

mo 

18,480 

28,817 

86,  MO 

68, 4M 

-- 

S,  900.2 

«.221 

io.su 

SI.  MO 

18B 

304.8 

18. 4M 

28,617 

M,m 

6^t«e 

3M.8 

4,780 

17B0 

ms 

tTBO 
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Table  CXLVI OREGON— EEOAPITULATION  BY  COUNTIES  OP  PRODUCTION  OF  DEEP  MINES 

FOR  THE  YEAR  ENDING  MAY  31,  1880. 


Connty. 


I 

0 


I 


OB 
i 

8 


Average  asaay  valae  per  ton. 


Total  assay  Tolae  of  ore  raised  daring  censnt  year. 


Gold. 


Baker 

Grant 

Josephine. . 

Total 


Tons. 


Dollars. 


Silver. 


Dollars. 


Gold 

and 

silver. 


Gold. 


Silver. 


Total. 


Dollars. 


Ounces.    !    Dollars.    !  Ounces. 


12,787 

1,200 

150 


14.087 


11  00 

76  87 

*84  83  ! 


1  59 
45  88  i 


16  86 


5  35 


12  59 
122  75 
*34  83 


6, 770.  9  ; 
4.462.  1 
*252.7  . 


22  21  I       11.491.7 


140, 091 
92,240 
♦5, 224 

237,555 


Dollars. 


Dollars. 


15, 713 
42,579 

20,315 
55,051 

58,292 

75,366 

160,406 

147,291 

*5,224 


312,921 


1 


\i 


Average  yield  per  ton. 


Gold.    SQver. 


Tons. 


12,607 

1,015 

150 


18,772 


Dolls. 


7  80 
67  21 
81  66 


12  44 


Dolls. 


84 
18  48 


180 


Gold 

and 

silver. 


Dolls. 


8  14 

80  64 

81  06 


13  74 


Connty. 


Bakor 

Grant 

Joaephine  . 

Total 


Bullion  produced  from  ore  mised  and  treated 
during  census  year. 


Gold. 


Silver. 


TotaL 


Onnoes. 


4,755.5 

8, 800. 2 

229.8 


8,285.5 


Dollars. 

Ozs. 

Dollars. 

98,805 

68,221 

4,750 

8,881 
10,549 

4,807 
18,639 

13,880 

171,276 

17.946 

1 

Dollars. 


102.612 

81.860 

4,750 


189.222 


o 
a 

H 
H 

•as 


Assay  value  of  ore  raised  daring  census 
year  and  remaining  on  band  at  close  of 
year. 


Gold 


Tons.  ,     OzH.     ,  Dolls. 


SUver.         I  ToUl. 


130 
185 


18&7       3,901 


Ozs. 


Dolls. 


3, 017       3, 901 


894.9     18,499     28,617 


86,999 


Dolls. 


7,802 
55,498 


Bullion  produced  during  oensus  year 
firom  ore  previously  raised. 


Gold. 


Silver. 


Ozs.  -Dolls. 


4. 3     0  89 


315     1,083.6  i  22,400     31,634  i  40,900     63,300  I    4.8 


I 


89 


Oss. 


1,285 


Dolls. 


1.661 


1,285 


1,661 


TotaL 


Dolls. 


1,756 


l,76t 


Estimated. 


Table  CXLVII.— OREGON— PRODUCTION  (GOLD)  OF  HYDRAULIC,  PLACER,  DRIFT,  AND   RIVBB 

MINES  FOR  THE  YEAR  ENDING  MAY  31,  1880. 


County  and  district. 


Gold. 


Total  by  districts. 


Ounces. 


Dollars. 


Total  by  counties. 


County  and  district. 


Ounces. 


BAKBB. 


Amelia 

Blue  C&fion 

Chicken  Creek.. 
Huioboldt  Basin 
Mormon  Basin . . 
Pocahontas  .... 

Ryo  Valley 

Shasta 

Snmter 

Willow  Creek... 


coos. 


Black  Hawk 


CUBRT. 


Sixes  River 


DOUGLAS. 

Big  Bend,  Cow  Creek 

CaOonvillo 

Green  Mountain 


CiBANT. 


Cafion  City  . 
Elk  Creek  . . 
Granite  — 
Marvsville . 
PrairioCity. 
Bock  Creek 
Trail  Croek. 


JACKSO]!. 


Applogata 


290.2 

333.8 

259.3 

435.4 

130.6 

1,805.2 

1.112.6 

747.4 

1,632.6 

515.7 

3.6 

453.5 

177.6 
237.7 
205.2 

6.482.3 
4. 837. 5 
353.1 
774.0 
967.5 
203.2 
478.9 


961.3 
106L8 


5.999 

6.000  ' 
5,300  I 

9.001  ! 
2.700 

37, 317  1 
22,999 
15,450  . 
33,749 

10,660  ! 

i 

I 
74  1 

9,375 

3,671    1 
4,914  : 
4, 242 

134,001 

100.000 

7.299 

16,000 

20,000 

4,201 

9,900 


6^400 

a;  206 


7,262.8 


8.6 


453.5 


620.5 


Dollars.     ' 


j.vCKBOX — continued. 


166^186 


i: 


74 


9,375 


14, 096. 5  291, 401 


Coyote  Creek 

I>r>-  Dip:i;ings 

/  Farris  Gnlch 

Fort  Lano 

Forty-Nine 

Grass  Creek 

Jackass  Creek 

Jacksonville 

Bogne  River 

Sam's  Valley 

Sardine  Creek 

Sterling 

U niontown    

Willow  Springs 

Wolf  Creek 

JOBBPIinVB. 

'  Althouso 

12,817      Caii«.n  Creek 

Gr.i8s  Crock 

Illinois 

JoHcphino 

Mnrpliy 

Silvi-r  Creek 

Waldo 

Yauk 

UMATILLA. 

Scattered 

WASCO. 

Ochooo  


Gold. 


Total  by  districts. 


Ounces. 


Dollars. 


h 


322.9 

6,675 

145.1 

8,000 

290.1 

5,997 

435.4 

9,001 

285.9 

5,910 

290.3 

6,001 

967.5 

20,000 

822.3 

10,998 

483.8 

10,001 

35.6 

736 

1,161.0 

24,000 

1, 5U.  3 

31,241 

1,088.4 

28,490 

361.8 

7,479 

563.8 

11,644 

2,418.8 

50,001 

483.8 

10, 001 

192.1 

3,971 

967.5 

20,000 

725. 6 

15,000 

27.0 

558 

725.6 

15^000 

799.5 

16,527 

8,163.5 

65,805 

Total  by  counties. 


Ounces. 


Dollars. 


^    0,182.7 


188;  TOO 


*    9,603.4  i         196,4» 


^ 


8,680.4 


5&1 


U.81L5 


76,060 


1,201 


8,680.4 


5&1 


44,81L5 


7«k 
1. 
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Of  the  small  prodact  reported  from  tlie  deep  ininos  of  Washington  territory,  nearly  the  whole  cornea  from 
Peehastou  district,  in  Yakima  county,  vhere  gold  quartz  mining  k  coadncted  on  a  small  scale. 

The  TTpper  Columhia  placets  furnish  over  one-half  of  the  total  placer  yield  of  the  territory.  The  Skagit  mines, 
in  Whatcom  county,  about  which,  fWtm  time  to  time,  reports  glittering  with  golden  promise  have  been  spread,  are 
not  yet  to  be  numbered  among  the  important  productive  deposits  of  the  coantry.  They  have  attracted  much 
attention  from  the  press,  and  have  been  the  scene  of  several  incipient  "rushes",  but  tlie  shortness  of  the«eason, 
inaccessibility,  and  other  natural  disadvantages  have  combined  to  retard  operations,  and  the  yield  is  still  very  scanty. 

Table  OXLVin.— WASHINGTON— PRODUCTION  OF  DEEP  MINES  FOB  THE  YEAB  ENDING  MAY 

31, 1880. 
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Table    CXLIX.—WASHINGTOS— PRODUCTION    (GOLD)  OF    HYDRAULIC,   PLACER,   DRIFT,   AND 
RIVER  MINES  FOR  THE  YEAU  ENDING  MAY  31.  1880. 


Wbatf um  uQDly.  Skagit  mlnw  .. 
Tkklma  couDty.  Swauk  mlnea  .... 
TTpper  Columbin  plaoen 


ALASKA. 
Tlii.i  viist  territory,  occupying  an  area  of  over  half  a  inilUon  square  miles,  is  for  the  most  part  Ht  ill  an  uuexplorvd 
region.  The  small  amount  of  prospecting  which  lias  bi^a  duue  has  developed  the  tact  thstt  Alaska  contnins  ninny 
gold-l)eariiig  localities,  none  of  which,  however,  have  yet  yielded  any  considerable  output.  The  i-iiiniite  and 
remoteness  from  commuuications  will  always  be  olwtacles  in  the  way  of  mining,  lint  in  spite  of  the  natural 
disml van! ages  of  the  collntr^',  it  is  reasonable  to  look  for  an  increased  product  in  the  futuns  Recent  reports,  itiucli 
exaggerated,  of  t^bnlous  discoveries  of  mountains  of  silver  ore  have  attracted  many  adventurous  miners  to  Alaska. 
ThuN  far  only  <lisappoiutmeut  has  re^ulled.  The  small  amount  of  placer  gold  received  at  the  Sau  Francisco  mint 
fiwni  Alaska  during  the  (wnsns  year,  $5,951,  docs  not  perhaps  represent  the  whole  prodnct,  as  a  portion  may  have 
fonnd  its  way  to  Victoria,  and  thus  have  become  iilentiUed  with  the  proilnct  of  British  Colnmbio.  No  means  of 
tracing  this  small  possible  balance  are  lit  hand.    The  total  was  in  any  event  insigniflcant. 
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PRECIOUS  METALS. 

STATISTICS  OF  THE  DIVISION  OF  THE  ROOKY  MOUNTAINS. 

(Collected  and  compiled  under  the  direction  of  Mr.  S.  F.  Bmmona,  geologiat-in-charKe  and  speoial  agent  of  oensos.] 


COLOEADO. 

From  an  average  production  of  only  three  or  four  millions,  Colorado  has  suddenly  risen  to  the  first  rank  as 
a  producer  of  the  precious  metals  among  the  states  and  territories  for  gold  and  silver  combined ;  as  for  silver 
al(Nie  it  ranks  first,  while  for  gold  it  holds  the  fourth  rank.  In  the  relation  of  production  to  area,  it  holds  the  first 
rank,  likewise,  for  gold  and  silver  combined  and  for  silver  dlone,  and  the  third  for  gold  alone.  In  the  relation  of 
production  to  population,  however,  it  ranks  only  third  for  gold  and  silver  together,  second  for  silver  alone,  and 
sixth  for  gold  alone.  The  total  value  of  its  product  during  the  census  year  in  gold  and  silver  was,  in  round 
nuuibers,  nineteen  and  a  quarter  million  dollars,  and  if  we  add  to  this  the  value  of  lead  and  copper  in  crude  metal 
produced,  we  have  a  total  value  of  metallic  product  of  twenty-two  aud  three-quarters  million  dollars. 

The  collection  of  statistics  of  the  precious  metals  in  this  state  presents  certain  peculiar  difficulties.  First,  firom 
the  fact  that  there  arc  so  manj'  small  mines  which  keep  no  accurate  record  of  their  production  j  second,  because  a 
very  large  proportion  of  its  ores,  being  essentially  heterogeneous  in  composition,  have  to  be  smelted,  and  are  thus 
more  difficult  to  trace  than  milling  ores.  The  smelting  ores  are  sold,  it  is  true,  mostly  to  smelters  within  the  state, 
but  the  same  mine  often  sells  to  different  and  widely  separated  works,  and  the  smelters  themselves  buy  ores  in 
small  lots  from  many  mines,  of  which  no  separate  record  is  kept.  Moreover,  the  check  furnished  in  the  more 
western  states  over  the  total  production  by  the  express  returns  is  here  wanting,  since,  practically,  the  whole  silver 
product  is  shipjyed  east  in  lea<l  bullion,  of  which  the  transportation  companies  keep  no  record.  Nevertheless,  owing 
to  the  almost  uniform  willingness  which  the  more  important  mine-owners,  samplers,  and  smelters  have  shown  to 
afford  tlie  data  which  they  possessed,  it  is  believed  that  the  totals  attained  represent  a  very  close  approximation 
to  the  actual  product  of  the  state,  and  that  the  figures  given  are,  on  the  average,  within  5  per  cent,  of  the  true 
amount,  although  in  districts  as  yet  incompletely  developed  this  percentage  may  be  greater. 

As  it  was  found  impossible  to  separate  with  any  degree  of  approximation  the  amount  of  "bullion  produced'', 
which  should  be  credited  to  individual  districts  in  several  counties,  the  division  into  districts  has  been  abandoned 
in  such  instances.  In  the  following  tables  the  amount  and  value  of  ore  raised  has  been  given  to  districts  as 
far  as  was  possible,  the  heading  ''Scattered"  including,  in  general,  mines  from  which  no  direct  information  was 
obtained,  but  which  had  sold  ore  to  samplers  or  smelters.  The  sign  of  "estimated''  (♦)  might  be  appended  in  many 
cases  to  amounts  of  bullion  produced  by  counties,  because  these  amounts  were  largely  obtained  by  segregating 
returns  of  ore  purchased  by  smelters,  and  apportioning  to  each  county  the  corresponding  proportion  of  bullion 
produced  firom  that  ore ;  thus,  while  the  relative  amounts  may  be  considered  estimates,  the  total  footings  of  the 
columns  are  determined  from  comparatively  accurate  data. 

Table  CL.— COLORADO— STATEMENT  OF  ORE  RAISED  DURING  THE  YEAR  ENDING  MAT  31, 1880. 


• 

Ore  raised  during 
census  year. 

Average  aaaay-yalue  per  ton. 

Total  1 

usay  value  of  ore  raised  during  census  year. 

County  and  district. 

Gold. 

Silver. 

Gold 

and 

silver. 

Gold. 

.     SUver. 

TotaL 

1    Tons. 

Dollars. 

! 

Dollars. 

i 

1  Dollars. 

1 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Dollars. 

BOULDBB. 

Cmtral  Gold  Hill  Grand  TalMid.  ^iitr^r  TiOf^f.  W^rd  -  -  - 

5,667.0 
2,20L0 

77  56 
8  22 

63  81 
12  52 

141  37 
20  74 

21, 262. 0 
875.0 

439,524 
18,088 

• 

279,712 
21,813 

861,640 
27,555 

801,164 
45,60 

Scattered 

Total 

7.868.0 

944.0 
3&0 

58  17 

49  46 

107  63 

22,137.0 

457, 612 

301,025 

389,195 

846,807 

CHAPFEB. 

Chflk  fJr*M*li  T*r*>e  Gold.  Monnrch  . ..r ....,,. ..,,rT ^r- r 

17  91 
92  71 

170  24 
209  43 

• 

188  15 
302  14 

818.0 
157.0 

16.910 
3,245 

124,296 
5,669 

160,702 
7,830 

177,612 
10,676 

Scattered 

Total          

070.0 

20  58 

171  64 

192  22 

975.0 

20,155 

129,965 

168,082 

188.187 

CLBAB  CBBBK. 

Argentine,   Banner,   Caaoade,   Chicago,   GeneTa,  Oiiffith, 
Idaho.  Iowa,  Montaws  Morria.  Qneen,  Seaton,  Spaniah 
"Bar  Trail  Bon.  UniMr  Union,  vinrtnina. .^ ^^.-r-....T..r 

84,52a0 
2,5U.0 

10  81 
1  12 

46  97 
138  70 

67  78 
184  82 

18,065.0 
186.0 

878,280 
2,811 

1,254,025 
257,729 

1,621,829 
888.218 

1.991618 

Scattered 

886,08 

Total 

87.03L0 

10  15 

! 

32  79 

. 

02  94 

18,19L0 

876^011 

1,511,754 

1,964,647 

a;  880^  688 
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Table  OL.— COLORADO— STATEMENT  OF  ORE  RAISED,  Etc.— Continued. 


Average  assay  value  per  ton. 


County  and  district. 


Hardsorabble,  Verde. 
Scattered 


CUBTBB. 


Total 


ciLPnc. 
Enterprise,  Eare^a,  Gregory,   Hawkeye,  Xevada,  Qnartz 

Valley,  Russell 

Scattered 


Ore  raised 

during  cen- 

sas  year. 


Total  assay  value  of  ore  raised  daring  census  year. 


Gold. 


SUver. 


Tons.        Dollars. 


Dollars. 


15,802.0 
292.0 


04 
47  85 


36  49 
73  83 


16,094.0 


91 


37  17 


110,  745.  0 
12, 923.  0 


Total 123,66&0 

GUNNISON.  I 


Baby,  Tin  Cup 
Scattered 


140.0 
112.0 


14  86 
28  39 

16  27 


#    4  35 
14  90 


Gold 

and 

silver. 

Gold. 

Silver. 

Total. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Dollars. 

36  as 

121  68 

30.0 
676.0 

706.0 

620 
13,974 

14.594 

446,046 
18,675 

462,721 

576.683 
21,559 

677, 818 
35,583 

38  08 

598,252 

612, 846 

19  21 
43  29 

79,  590.  0 
17.  747.  0 

1,  645, 271 
366,863 

372,956 
148,  915 

482,195 
192,532 

2, 127. 466 
559,395 

5  46 


21  73  j      97,  337.  0       2,  012, 134 


521, 871 


674,  727 


2, 686, 861 


7  56     1, 242  21 
71  62  69  55 


TotAl 


252.0 


36  03 


721  03 


Galena,  Lake 
Scattered 


HINSDALE. 


Total 


2, 371. 0 
324.0 


Third 


HUERFANO. 


2,685.0 


35.0  i 


Total 


85.0 


LAKE.  I 

Colifomia i    162,241.0 

Scattered '  210.0 


Total '    162,451.0 

LA  PLATA. 


California.. 
Total 


OUBAT. 


Irop  Spring 

Pioneer 

Sneffles 

Vncompahgre 

Upper  San  Miguel 
Scattered 


- — 

3  49  ; 

65  10 

1 

101  25 

3  07  i 

69  45 

1 

20  69  1 

96  97 

20  68  , 

96  97 

23 

90  05 

224  83 

• 

85  48 

54 

1 

90  04 

1.  249  77 
141  17 

757  06 

68  59 
101  25 


51.  2  1,  058 

388.0  8,021 

439.  2  9.  079 


j  400.0  I  8,269 


12  52 


117  66 


117  66 


400.0 

35.0 
35.0 


134,  512 
6,025 

140, 537 

119,  390 
25.372 


173, 910 


7,790  I 


181,  700 


154. 369 
32,804 


90  28 
310  31 


90  58 


1, 716. 0 
2,284.0 


12.0 


10  00 


12.0 


10  00 


246  75 
246  75 


266  75 
256  76 


"I" 


4,000.0 


5.8 


6.8 


Total 


PABK. 


Buckskin  — 
Horseshoe . .  ■ 
IContgomery. 
Mosquito  — 
Sacramento . . 
Scattered  ... 


428.5 
100.0 
94.5 
820.0 
207.5 
139.5 


118  16 
22  96 
1  05 
11  73 
43  59  I 
17  41  ' 


1,790.0 


Total 


Sommit 

Total 


RIO  OBANDE. 


Animas 

Eureka 

XJncorapahgre 
Scattered 


8AK  JUAH. 


Total 

Avalanche . . 

Bevere 

Horn  Silver . 
Ten-Mile.... 
Scattered  ... 


smooT. 


Total 


60.0 

1.500.0 

774.0 

8iao 

896.0 
1,827.0 


5,864.0 


550.0 


550.0 


1,086.0 

150.0 

1,350.0 

loao 


2,726.0 


aoao 

76.0 
400.0 

8,2oao 

571.0 
i»846L0 


41  41 

7  22 

76 

1  36 

16  60 

16  50 

10  50 

73 

— 

10  33 

108  36 

10  34 


873 


812  45 

144  94 
377  75 

83  47 
168  98 
233  65 

154  81  . 

181  00  < 
103  43 
158  02 
139  45 

145  68 
144  72 

146  21 


430  61 
167  89 
378  80 
45  20 
202  57 
251  06 


i 


2,448.2 
111.0 
4.8 
465.5 
437.5 
117.6 


8,269 

724 

724 

35. 473 
47.  214 

82,687 

120 

120 

144.762 


m,  163 


174,  C68 
15.811 

190, 779 

162,628 
32,804 


195.432 


2, 625 
2,625 

10,  603, 331 
13,885 

10, 617, 216 


3,394 


3,394 


4,118 


13, 708, 047 
17,852 


2,280 


2,280 


186  22 


8,686.6 


181  00 
103  43 
158  02 
146  67 
145  68 
145  48 


285.7 
67.0 


147  57 


352.7 


116  43 
138  88 
107  12 
236  16 


15  50 


15  50 


121  88 


116  43 
138  88 
107  12 
246  66 


122  12 


10  88 

80  62 

112  85 

33  20 

86  88 


10  33 
122  76 

86  86 
112  86 

83  20 

80  61 


412.5 


412.5 


8&6 


86.6 


800.0 
376.0 
200.0 


87&0 


50,628 
2,285 
88 
8,623 
8,044 
2,429 

74, 119 


103,555 
11,210 
27,612 
21,225 
25,515 
25,210 


214,327 


5,906 


1,385 
7,291 


8,527 
8,527 


1.995 
1,885 


6,202 
7,752 
4,134 


18,068 


7,000 
120,000 

88,230 

82,257 

204,500 

600,585 


83,205 

16,240 

HI,  696 

34,706 

255,847 


1,125 
*26,800 
279,300 
"14,604 

321,880 


13,726,898 


2,861 


2,861 


133,886 
14, 483 
85,700 
27,442 
82,888 
32,684 


277,103 


4,118 

13, 744,  520 
66,166 


13, 808, 686 


3,081 
8,081 


184, 516 
16,788 
35,780 
37,066 
42, 032 
36,023 


351,222 


9,050 
155,148 
122,306 
114, 073 
U9,278 
264,388 


8,060 
155, 148 
122,306 
118,870 
118,270 
265,788 


784,254 


781,546 


8,527 
8,527 


120.505 
20,887 

144, 412 
44.871 


120,  505 
20.887 

144. 412 
46,866 


330,785  I 


332,780 


1.454 

34.650 

861.107 

18,850 

410, 170 


6,202 

8,206 

38,784 

361,107 

18,850 

434,268 


Bstimated. 
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TimM  OLI.— COLOBADO— BECAPITDLATION   BY  COUNTIES  OF  PRODUCTION  OP  DEEP  MINES 
FOB  THE  TEAR  ENDING  MAY  31, 1880. 


Clufha 

CIe»r  Creek 

Gilpin 


P«rk 

BloOnnde 
Son  JnJia  . 


AverBjcfl  uuj  Talae  per  Ut 


DoUui.  ,  DoUon. 


MM 
UB'S 
154  SI 

i«ai 


107  El 

<t2M 

3B0e 
21  78 


£»7S 
IWZ3  I 

147  t7  I 

IS  u  I 

123  12 


Total  uany  ralun  oT  on  Ttined  rloiing  csniiil  jeor. 


nnllari.    I      Onncea.  DoUiin. 


21,187.0 
075.0 

IS,  ifii.  0 

e7,B97.0 
400.0 

SS.0 

4,000.0 

G.B 

8,B6S.S 


4SI,  ma  I 

870,041  I 
14,904  I 

a,  U13. 104  It 

8,200 
724 

82,010 
12U  , 

74, 119  I 

7,201 ; 

K,Bn  .. 
1,«0S  I 
ia,oes 


1, 704      1.  BM,  M7 


10.011,210     13.72e,aO 


62M 
13  7S 
IS  OB 
US  11 


sa«2 

2UM 
et  34 
KSS 


10,006.282  '  22.71 


I*lio(oj..., 
IdPUU... 

PftTll    

Ulo  aninilii 

Siuuiiiit — 


BoHIob  pradnoad  from  on  raiud  and  treated  duriog 


Booldnr... 

14,72»,3 

»fl4.4Bl 

ClinO'ce  . . . 

•1,010 

Cle»rCK»k 

•|0,B«.» 

■218.756 

Cti8Mr.... 

14,302 

Ullpili    ... 

■78.383.4 

1,017.S4H 

Qunniiwa . . 

HlnnlolB.  .. 

277.8 

S,74S 

,204.771  • 

&\027  I 

■230.074  , 

I0.0O7  ; 


II 


Auay  Tiluo  at  ore  nitai  during  oenaiu  year 
ATia  remaiDiDff  op  haiid  at  cIdh  of  ynu*. 


,  211.410  '      21,470  I  27,7SB 

I  14,  DM  ,  107. 70«  1»I,2KI 

42,U0  '  113,254  173, 2M 

.' I  910.350  400.009 


80,MJ3  0.717,810  :r''.504, ISO  ,12.049,071 
103,         2.0»§  i         2,712  ,         2.010 

•la.oao'     ■;b,951  j   -102, osi  ■   -iio.oii 
•951    •aoa.esi  1  -5i».i7B     -bu.im 


•U4, 143  I    ■350,213 


479.0   l,4ST.l  I  30,12 


I    200.0      4.1M        20,800  : 


BulUon  pTodnoed  dnrlog  cennii  jfr 


Ou.    .   Dolls. 


Oa.      DoUa. 


B,4S7     12. 200 


•01,823     SO.STS 


•i:itlirint.-fL.  a  U.3M  Ion»  loat  by  cuncFDtrallon.  5  4  GU  tnnii  InM  by  conccntnilioD.  e  Inclndlntf  Ibe  Lndvit]i>  diatrif  I. 

Ill  the  foregoing  tables  the  fiillinvin^  are  the  more  iiii|»ortiiiif  items  of  uucertiiiiity  or  in  ad  •■qua  ey  iif  data: 
Arapahoe cowHts, — In  this  (inuntya.s  well  a.f  in  Jefi'erson  and  Pueblo  coniifies  no  mines  profhtcing  gold  and  silver 
are  known  to. exist'.  In  tliesp,  however,  are  located  iiiii>iirtaiit  Kmelting  works,  wliiirh  bny  and  treat  ores  from  almost 
every  inanity  in  the  state,  as  well  a*i  from  Montana  and  New  Mexico.  The  bnllion  iirodiietion  of  these  coniitieo 
wiitdd  therefore  be  an  im)>oi'taiit  fraction  of  the  tobil  Imllion  yield  of  the  state.  It  has,  however,  been  considered 
best  to  apportion  this  yield  as  nearly  as  possible  among  the  lUstricts  or  eonuties  in  wliicli  the  ore  was  raised.  This 
has  been  done  in  the  following  matiner :  The  greater  part  of  the  ore  treated  could  be  tfaced  back  to  the  county 
where  it  was  raisetl,  and  the  total  bullion  i)rodtict  of  each  snch  lot  wjis  deduced  from  the  average  assay  value  of 
auch  lot,  of  the  total  amount  treated,  and  of  the  totiil  ainonnt  of  bnllinn  proiliiced,  in  the  ca^  of  each  individnal 
snicllcr.  A  portion  of  ore  treated  and  bnllion  produced  therefVom,  which  could  not  be  directly  tiaced  back  to 
its  source,  waa  distributed  on  estimated  proportious,  founded  mainly  on  the  relative  amounts  of  ore  produced,  aa 
deterroiiieil  by  schedules  and  previous  estimates.  In  considering  the  amoont  of  bullion  produced  and  ore  treated, 
t&eiv  in  tiiin  element  of  »»certainty  in  some  of  our  oalculations,  that  the  larger  smelters  cannot  always  say  that  the 
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bullion  produced  was  firoui  the  very  lots  of  ore  purchased,  as  they  keep  a  varying  stock  of  ore  on  hand.  It  is 
probable,  however,  that,  considering  the  whole,  the  figures  obtained  are  sufficiently  near  the  truth. 

Boulder  county. — No  reliable  data  could  be  obtained  in  regard  to  the  Niwot  mine,  which  is  said  to  produce 
about  15,000  tons  of  ore  per  year.  In  general  the  returns  from  this  county  were  more  incomplete  and  less 
satisfaptory  than  irom  most  counties  in  the  state.  It  was  not  possible  to  apportion  out  by  districts  even  the  ore 
raised.  The  product,  as  obtained  from  smelters,  is  approximately  correct,  that  from  mills  less  certain  and  probably 
incomplete. 

Chaffee  county  contains  a  number  of  promising  mines,  but  owing  to  absence  of  owners  no  reliable  data  of 
production  during  census  year  could  be  obtained. 

Clear  Creek  county  includes  a  great  number  of  small  districts,  within  a  limited  region,  whose  boundaries  are 
not  always  clearly  defined;  hence  no  allotment  of  ore  by  districts  was  attempted.  One  element  of  uncertainty  in 
this  district  is  the  very  common  practi(re  of  leasing  the  mine  to  one  or  more  parties,  who  i)ay  the  owner  a  royalty, 
or  a  portion  of  the  gross  product,  A  second  is,  that  the  ores  are  sampled,  frequently  concentrated,  and  sometimes 
treated  in  Gilpin  county.  Small  lots  of  rich  ore  have  been  also  shipped  to  smelters  in  the  east,  of  which  no  record 
could  be  obtained.  The  loss  by  concentration  (14,384  tons)  was  obtained  by  actual  returns  from  ore-dressing 
works  in  one  case  only,  of  a  few  hundred  tons,  an  estimate  l)eing  made  of  the  degree  of  concentration.  The 
proportionately  large  loss  in  treatment  is  due,  doubtless,  to  defective  systems  of  working,  but  may  be  less  than 
shown  by  the  figures  given  above,  since  the  product  of  rich  ores  shipped  east  does  not  appear  here. 

Custer  county. — Its  production  is  relatively  low,  since  the  Bassick  mine  did  not  produce  during  a  great  part 
of  the  census  year.  The  loss  by  concentration  (4,<i84  tons)  is  an  estimate,  deducting  the  sum  of  tons  treated  and 
tons  remaining  on  hand  from  tons  raised. 

Oilpin  county. — Owing  to  the  system  pursued  by  a  large  proportion  of  the  mines  and  mills,  viz:  that  the  miners 
Bend  their  ore  to  custom  mills  to  be  treated,  and  receive  in  return  the  bullion  produced,  less  charges,  without  any 
assay  control,  to  determine  how  much  was  lost  in  treatment,  or  any  record  being  kept  by  mills  of  value  of  bullion 
returned,  it  has  been  necessary  to  estimate  a  large  proportion  of  the  bullion  thus  produced.  The  express  returns 
give  for  the  year  ending  June  30,  1880,  a  shipment  from  Centnil  City  of  88,016  ounces  gold  bullion,  of  reported 
value  of  $1,320,260.  The  census  figures  for  the  year  ending  May  31, 1880,  are  somewhat  less,  viz:  For  the  mill 
production,  54,361.8  ounces  fine  gold,  having  a  mint  value  of  $1,123,758  11,  showing  that  this  estimate  is  probably 
somewhat  under  the  truth-,  although  it  is  not  certain  that  absolutely  all  bullion  shipped  from  Central  City  was 
produced  within  Gilpin  county.  The  figures  in  the  column  of  "Bullion  from  ore  raised  prior  to  census  year"  are 
an  estimate  of  the  yield  of  tailings  from  the  mills,  which  were  sold  to  smelters  during  the  year,  and  which  are 
supposed  to  come  mainly  from  ore  raised  during  previous  years. 

Ounnison  county. — But  few  mines  were  sufficiently  developed  to  be  regular  producers  during  the  census  year, 
and  many  small  lots  shipped  out  for  treatment  may  have  escaped  the  record. 

Hinsdale  county. — The  principal  smelting  works  of  the  San  Juan  region  are  located  here,  and  its  production 
includes  probably  some  small  lots  of  ore  raised  in  Ouray  and  San  Juan  counties,  which  could  not  be  segregated. 

Huerfano  county  has  but  few  mines.  From  only  a  single  district  were  returns  made  by  the  expert  who  had 
charge  of  this  portion  of  the  state. 

Lake  county. — Is  the  largest  produc^er  and  furnishes  the  most  accurate  data,  though  it  has  been  impossible  in 
every  case  to  actually  trace  back  the  bullion  produ(;ed  to  the  indi\idu^l  mine  from  which  it  came.  The  figures 
given  are  known  to  be  under  the  truth  for  the  following  reason :  The  ^'American"  and  "Gage,  Hagaman  &  Co.'s" 
smelters  ran  during  a  portion  of  the  year,  but  were  shut  down  and  changed  hands,  so  that  when  these  statistics 
were  collected  no  reconl,  or  even  estimate,  could  be  obtained  of  the  amount  of  bullion  produced  by  them.  A 
thousand  tons  of  crude  bullion,  of  an  average  of  300  ounces  silver  per  ton,  would  probably  be  an  outside  figure  for 
the  production  of  the  two.  This  would  add  300,000  ounces  silver  to  the  total  ])roduction  for  the  year.  No  record 
was  obtained  of  the  amount  of  ore,  if  any,  which  was  shipx>ed  directly  from  Leadville  to  the  smelting  works  at 
Omaha  ^  its  influence  on  the  total  production  would  be,  at  all  events,  inconsiderable.  With  these  exceptions  the 
figures  given  present  a  very  accurate  estimate  of  the  bullion  produced.  With  regard  to  the  gold  production  the 
amount  contained  in  the  ores  is  in  general  too  small  to  be  taken  account  of,  and  it  is  only  when  concentrated  in  the 
lead  bullion  that  it  becomes  appreciable;  moreover  a  considerable  portion  of  it  comes  from  small  lots  of  auriferous 
ores  purchased  by  smelters  from  mines  or  prospects  in  outlying  districts  within  the  count.\ ,  and  in  some  cases  from 
Gunnison  or  Summit  counties.    The  gold  contents  of  ore  raised  had  therefore  to  be  largely  determined  by  estimate. 

La  Plata  county. — From  this  county  reports  of  only  a  single  district  were  obtained,  as  the  mines  were  as  yet 
but  little  developed  in  the  census  year;  probably  many  small  lots  of  ore  are  unaccounted  lor. 

Ouray  county. — ^Doubtless  from  this  county  also  the  returns  are  somewhat  incomi)lete,  and  it  is  certain  that 
aome  addition  is  due  to  the  amount  of  "bullion  produced"  which  has  been  credited  to  it.  Unfortunately  data  are 
wanting  for  making  an  accurate  estimate,  although  it  is  known  that  some  of  this  has  been  credited  to  Hinsdale 
oonnty. 
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Park  county, — At  the  time  of  collecting  these  statistics  accurate  data  could  be  obtained  from  bat  few  of  the 
producing  mines  of  this  county;  it  has  been  necessary,  therefore,  to  deduce  them  largely  from  information  obtained 
from  samplers  and  smelters,  and  estimate  their  proportionate  bullion  yield. 

Rio  Grande  county. — Here,  also,  returns  were  obtained  from  but  a  single  district. 

San  Junn  county. — ^To  this  the  same  remarks  are  applicable  which  were  made  in  regard  to  Ouray  county. 

Summit  county. — From  this  county,  for  various  reasons,  the  returns  as  regards  the  census  year  are  rather 
incomplete,  and  figures  probably  below  the  truth.  The  bullion  produced  also  had  to  be  largely  estimated.  The 
following  years  will  probably  show  an  increased  production. 

To  show  the  datu  from  which  the  figures  given  above  have  been  obtained  the  number  of  mines  from  which  full 
schedules  were  received  is  subjoined,  and  the  proportion  thereof  that  have  been  bullion-producers  during  the  census 
year,  as  well  as  those  producers  of  which  data  have  been  obtained  otherwise  than  by  schedules  and  visits  of  census 
experts : 

Total  deep  mines  scheduled 249 

Produotive  mines  scheduled •« 126 

Productive  mines  reported  otherwise 249 

Total  productive  mines  reported 375 

Total  all  mines  reported  on 498 


Table  OLIL— COLORADO— PRODUCTION  OF  PLACER  MINES  FOE  THE  YEAR  ENDING  MAT  31, 

1880. 


County. 


Chaflbe « 

Clear  Cnek , 

Lake 

Park 

Rontt 

Summit 

Total 


Gold. 


Onncea. 

Dollara. 

1,275.0 

20,357 

410.0 

8,475 

835.0 

17,2«1 

1,000.0 

20,872 

241.0 

6,001 

1,160.0 

23,970 

4.92L9 


101, 745 


The  above  table  gives  all  the  data  wbich  were  obtained  by  the  experts  engaged  in  this  work  on  placer  and 
hydranlic  workings  in  the  stat-e.  The  inherent  difficulty  of  obtaining  complete  information  with  regard  to  surface 
mining,  in  that  it  is  carried  on  only  during  a  limited  portion  of  the  year,  and  in  great  part  by  individuals  who 
keep  no  accurate  account  of  their  gains,  renders  these  returns  necessarily  incomplete  here  as  elsewhere.  In 
Colorado,  moreover,  owing  to  the  fact  that  other  gold  bullion  is  produced  so  largely,  it  has  been  impossible  to 
supplement  these  figures  by  exi)re88  or  mint  returns.  While  the  above  figures  doubtless" very  inadequately  express 
the  production  of  placer  gold  for  the  state,  it  is  a  fact  that  this  production  was  relatively  small  during  the  census 
3H)ar,  owing  to  the  unusual  activity  in  prospecting  for  and  working  deep  mines. 

COPPER  AND  LEAD  PBODUCTION  IN  COLORADO. 

Although  copper  and  lea<l  belong  rather  to  the  useful  than  to  the  precious  metals,  their  importance  among  the 
minenil  products  of  Colorado,  and  their  intimate  connection  with  the  production  of  gold  and  silver,  render  their 
considemtion  heix^  essential.  In  Table  CLIII,  given  Iwlow,  only  the  crude  metal  obtained  from  ores  actually  smelted 
N^ithin  the  state  is  given,  no  account  being  taken  of  the  copper  or  lead  contained  in  ores  which  were  shipped 
outside  of  the  state  for  treatment.  This  amount  is,  however,  of  comparatively  little  importance,  forming  probably 
not  over  5  per  cent,  of  the  total  product.  The  lead  product  was  all  in  the  form  of  argentiferous  lead  bullion,  which 
was  shipped  to  various  smelters  in  the  Ea«t  to  be  refined. 

The  copi>er  product  was  partly  as  matt€,  but  largely  in  the  form  of  copper  oxide.  Of  the  actual  shipments  of 
the  latter  a  portion  has  been  produced  from  ores  raiseil  in  Montana ;  a  proportionate  amount  of  the  total  product 
has,  however,  been  credited  to  that  territory  in  its  appropriate  place. 

In  calculating  the  value  of  these  metals  the  average  market  value  of  either  for  the  year  has  been  assumed  as 
4^  cents  per  pound  for  lead,  20  cents  per  pound  for  copper. 
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Table  OLni.— OOLOEADO— CKUDE  BULLION  PRODUCT  FOB  THE  YEAR  ENDING  MAY  31,  1880. 


County. 


Arapahoe. 
Hinsdale.. 
Jeirei8<m.. 

Lake 

Ouray  .... 

Park 

Pneblo.... 
Sammit  .. 


Total 


GroM 


1,225 

800 

1,117 

28.883 

00 

67 

2,191 

260 


84,123 


Lead. 


Tons. 


DoUars. 


79a  00 

52&76 

28,228.00 

88.00 

58.00 

2,126.50 

256.00 


71,100 

47,318 

2,540,340 

8,010 

5^040 

191.385 

23.040 


82,069.25 


2,886,233 


Copper. 


Tons. 


980 


Dollars. 


382,000 


508 


239,200 


1,578 


631.200 


Gold. 


Ounces.        Dollars. 


270.0 

10, 315. 0 

3,83a2 


1,847.0 


5.581 

213,231 

79,177 


27,845 


15, 762. 2  325, 834 


Silrer. 


Ounces. 


Dollars. 


96.878 

565.020 

8,053.946 

24,103 

11,996 
1, 557, 608 

10.400 


125,254 

730,514 

10, 412. 947 

31,168 

1^510 

2, 013, 831 

13,446 


10, 319, 951         13, 342, 665 


Total. 


Dollars. 


802,000 

201. 9d^ 

1,230,263 

13,032,464 

30.173 

20,560 

2,233,061 

86^486 

17, 185, 082 


Lead,  $90  per  ton.    Copper,  ^00  per  ton. 

In  the  subjoined  table  are  shown  the  relative  amounts  of  ore  treated  by  mill  process  and  by  smelting,  and  their 
average  yield  per  ton.  Its  principal  value  is  to  show  the  average  character  of  ore  in  each  county  in  reference  to 
its  adaptation  to  either  process  of  reduction.  It  would  have  been  extremely  interesting,  had  the  data  l)een  such 
as  would  yield  accurate  results,  to  have  given  the  assay  value  of  the  ore  treated  in  either  case,  and  thus  compare 
the  relative  losses  in  either  process,  but  the  number  of  eases  in  which  it  has  been  necessary  to  estimate  pro<luct 
firom  assay  value,  or  vice  versdj  would  seriously  impair  the  value  of  such  comparison.  This  subject  will  be  found 
treated  at  length  in  another  part  of  the  report. 

Tablb  CLIV.— COLORADO— PEODUOTION  OF  SMELTING  WORKS  AKD  AMALGAMATIN(}  MILLS 

FOR  THE  YEAR  ENDING  MAY  31,  1880. 


Coonty. 


Boulder 

^Chaffee 

Clear  Creek  (a) 

Cnster(6) 

GUpin 

Oannison 

Hinsdale 

Hnerfano  ...v.. 

Lake 

La  Plata 

Onray 

Park 


Bio  Grande 
San  Jaan.. 
Sommit .... 


§' 


\i 
I 


Ayerage  yield  per  ton. 


Bnllkm  produced  from  ore  smelted  during  census  y 


Gold.        Silver. 


Tons.      '  Dollars.     Dollars.  '  Dollars 


3,412.0 

161.0 

0,701.0 

982.0 

10, 218. 0 

252.0 

2,605.0 

&5 

140.628.0 

12.0 

1, 015. 0 

5,364.0 


68  52 
♦6  38 
11  93 
14  24 
48  36 
18  11 
2  61 

58 

8  58 

6  06 

•18 


47  10  I 
♦46  65  ! 
116  26  ; 
64  65 
28  26  I 
100  00  ! 
13  09  I 
57  27  ' 
89  34  ' 
226  00 
100  62 
♦95  67  ' 


115  62 

♦52  98 

128  19 

78  89 

76  62 

118  11 

15  70 

57  27 

89  92 

234  58 

107  28 

♦95  85 


Gold. 

SilTcr. 

Total. 

Ounces. 

DoUars. 

Ounces.     | 

Dollars. 

Dollars. 

11,809.8 

238,704 

124.807 

160, 717 

884^511 

♦49.8 

♦1, 010 

♦6,809' 

•7, 510 

•8,520 

♦5,509.3 

♦115,748 

•872,844  ' 

•1, 127, 854 

•1.243,602 

676.2 

13,078 

49,107  ; 

63,490 

77,468 

23,90L5 

494,088 

223,305  i 

288,711 

782,700 

♦220.8 

•4,654 

19,507  1 

25,221 

20,775 

277.8 

5,748 

99,958  1 

129.236 

134,970 

244 
0,717,810  1 

315 
12,564.168 

315 

3, 913. 7 

80,903 

12,645,071 

5.0 

103 

2,096  ' 

2,713 

2,816 

327.0 

6,760 

78,995 

102,133 

108,803 

♦46.0 

♦951 

•396,021 

•513, 179 

♦514, 130 

1,353.0;    ♦120,  *  104  31   ^105  60  I 
3,771.0  I ♦93  91,   *93  91  I 


'81.0 


Total 


179, 564. 5 


T 


5  34    86  21     9155    46,409.9 


♦1,736  ; 


♦109, 166  ; 
♦273, 915 


950,377  <      11.073,405 


♦141. 141 
♦354, 145 


♦142, 877 
♦354.145 


15,480.533  16,430,010 


County. 


Boulder. 
Chaffee . 


s 


I"? 


Tons. 


4,146 


Average  yield  per  ton. 


Bullion  produced  from  ore  milled  during  census  year. 


Gold. 


I     Gold 
SUver.   I      and 

I    silver,    j 


Gold. 


DoUars.     Dollars.     Dollars.  I    Ounces. 


17  05 


46  58 


63  63 


8,418.5 


Dollars. 


70,667 


Silver. 


!       TotaL 


Ounces. 


140,881 


DoUars.         Dollars. 


103,135 


268.801 


Clear  Creek  (a) 

Custer  (6) 

GUpin 

Gunnison 

Hiniulule 

Huerfkno 

Lake 

La  Plata 

Ouray , 

Park 

Rio  Grande 

San  Juan 

Summit 


11,786 

1,118 

118,427 


8  78 

88 

0  01 


46  54 

7  88 
30 


55  32 

8  26 

10  21 


♦4.083.0 

20.0 

64,36L9 


♦103,008 

418 

1.123,760 


•422.430 

6,820 

26,760 


♦646,160 

8,818 

34,610 


•640.168 

0,281 

1.168,870 


83  86 


2  86  36  21 


477.6 


0,871 


660 


848 


10.710 
6^888 


660 


0  70 


070 


960.6 


6,886 


676 


Total 


181.048 


♦7  66 
000 


•7  66 


•26ao 


•5,168 


'6,168 


604 


16  08 


63.77L4 


1,318,272 


606;066  i       788,671 


I 


'^ 


a,  101,848 


'Jfotlmatod. 


a  14,884  tons  lost  \>y  oonccmtn^cm. 


\»  V,fMW\nii%V^iX>ars  ^MBMSB^xtfidoRu 
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The  metallic  production  of  Dakota  is  derived  from  tbe  region  of  the  Black  Hills,  and  in  greater  part  ftom 
Lawrence  county,  where  free-milling  gold-quartz  ores  of  fow  grade  are  reduced  iu  a]n;dgamtttiug  millB  of  great  size. 
Tlie  perfection  to  which  the  milling  juToceas  has  been  brought  is  shown  by  the  large  percentage  of  tbe  assay  value 
extracted.    Caster  and  Pennington  counties  are  opening  new  mines,  but  had  Bcarcely  become  producers  during  thf> 


The  fbllowiug  table  gives  the  piwluction  of  deep  mines,  by  districts,  for  the  Black  Hills  region: 
Table  OLV.— DAKOTA— PKODUCTIOJT  OF  DEKI*  MINES  FOB  THE  YEAR  ENDING  MAT  31,  1880. 


Is 

Is 
el 

Tom. 
1.BS0 

To 

»lM«l 

Tilucorari^nuedduriiiK 

ce»o., 

br*. 

1 
11 

, 

TBtagB  yield  pe 

.... 

Coonty  *nd  diiOicU 

Gold 
Qold.         SUtw.    1      and 

'      rilVET. 

r..,. 

StlTer.                 T 

1 

Oold. 

Silver. 

H. 

Doltara. 

DoUan.    Dollan.  j    Oimce*.        Sallin. 

Onnct*  :  Dollara.  j    Do 

T.^. 

DoiU™. 

»-.,. 

Donan. 

cuanB. 

13  14               W 

1         12  BZ 

-.4    ftW  '                lis                  l-U  '             !P^«n: 

xm 

IJ  80  .               07 

;   ISM 

j 

UWBBO. 

4.  MO 

7B,0«0 
4M.S1S 

763 

11 

IS  GO 

8  11 

1 

1.905 
71,080 
422.085 
405,030 

1 

M,ao».2l       024,480}       8.381  i       g,2S0;       832,730 

7  53  i             08 

Toul 

£20,  tea 

T«S 

Ml         7  W  '    lOS,  043. 3  :    4, 031.  SIS  1 

lS«.l»0J.17&0e0|    4,J 

08.306 

a  88  ;             15  ,           •  U 

29« 

S7  00 

BS2 

200 

moo'           68.J         1424.'           SW'           »«l 

.     .     1                  ■ 

yewlonFoiki 

500 
500 

320 
8N 

..V,-;;™!-    „--^---„.J 

, 

I.SK 

10  SI 

00 

■ 

!             1        ■     ■           ! 

_   _      1 

BolUoD  produced  (rom  ore  nOMd  uid  treMei 
during  ouuDi  year. 

II 
1- 

Aiway  Talii.'  of  nro  reined  dnring 
yivr  and  rvmainiDg  cm  biuid  al 

Bullion  pmluccd  durins  cnuw  yeai 
rt(Anai«pTCYi<nulyralMd. 

Gold. 

SUtot. 

Total. 

Gold. 

SU«r. 

Tolal. 
JJollH- 

Oold. 
0«.      Dollt 

SUvtT. 

ToUL 

Onnoo*. 

DoUan. 

Ow. 

Dolli. 

Dtdlan. 

Ton^ 

"»—■ 

Doll*. 

Oai.    1  DoU*. 

Ot». 

Dull.. 

DoHa. 

300 
l.WW 
2,130 

1              1 

1,202.1     24,850          lis 
1,511.7     31.250;       122 

154^125,001 
IBS  1  31.408 

20,330      32,2K3 

750  1  M.™ 

10,890  -JOJ.  671 



- 

L*™»C. 

12S.839.4 

131.011 
1,801,831 

22,  Alt 
4,021 
27.342 

St.2Sg 
(.074 

35.381 

30,018 
Ul,«l> 

lese^sK 

[                  1 

15,731 
8,430 

E 

2,708.0     es.«S8 
8,335.0   102.972 

1 

1,622.7 

118,233 

lie,  an 

1S1.7»7 

MST.IM 

M.m 

70,583 

8,207,714 

110,I8t 

!S0 
6,000 

««,,',.«» 

3B7 
151 

381.2 
2.610-4 

7,880 
62,701 

77.* 

1,W0 

1.800 

52.701 

77.4 

1,000 

T.OOO 

8,810.1 

74,830 

HI 
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The  following  table  is  a  condensation  of  the  preceding,  and  gives  the  deep-mine  prodnciioo  by  connties  only: 

TlBLB  OLVI.— DAKOTA— EECAPITULATION  BY   C0UMTIE8   OF    PEODUOTION  OF  DEEP  M1HB8 
FOE  THE  YEAR  ENDING  MAY  31,  1880. 


k 
li 

Avenge  luay  value  per  ton. 

Ahd;  TBlnaof  ore  taiaaH  during  conBiii  year. 

1 
it 

AvengtiTiiildimoii. 

Cddatj. 

GoW. 

8U»er. 

H. 

Qold. 

MlVBT- 

TotoL 

Gold. 

BUrer. 

a- 

■nrer. 

Tmw. 

Dollui. 

DoIlM*. 

Jkia$a. 

OoDoee. 

DeUm. 

Onneei. 

Dollui. 

Dollikra. 

ttnu. 

DoUui. 

DolUn. 

Dollan. 

l.XBO 

tisa,m 

11  M 

Si 
N 

U  H 
7« 
10  40 

1.611.7 

IK,  003.1 
B.T»e.S 

B1.2S0 

4,032,318 

77,  »0 

136,  IBO 

178,080 
OH 

31,40a 

4,  MO.  380 

77,088 

485,030 

8S3 
120 

OU 

FouilDMaii 

S3B.HH 

7T,|            « 

004 

S0O.S13.B 

1,1*0.8M 

13t.«S3 

178,837 

*,a7,708 

498,130 

•  83 

" 

Bunion  pntdDocd  from  ore  ni»d  Uld  UwMd 

i 

AHsy  mine  of  ore  ni«ed  dnijng  oensua 
ye«t. 

■""K-srs-sssss'"- 

OooMr- 

Qold. 

SUtst. 

TgtaL 

Gold. 

SilTtT. 

To«a. 

Gold. 

aUver. 

ToML 

OimiiH. 

Dollmn. 

Oh. 

DoUa. 

DolUn. 

Tou. 

Onneet.     DoO*. 

Ots. 

DoUi. 

DollB. 

Ou. 

^ 

Ou. 

DoUi. 

IMk. 

a<Mn 

a.  260 
31.808 

7,000 

i,sii.7   ai,sso       m 

IZ,B2L7  200,014     24,741 

IBS 

31,408 
882,801 
78,020 

TT.t 

8,ia7,m 

1,000 

st.m 

70,«, 

J,a)7,7H 

I,  BOO 

i,  022.7 

UM»» 

ua,M 

17,753.3 

S.lSg.TBl 

M,B77 

388,838^822.7 

114m 

' 

PLACBB   AND  HYDBATTLIC  HINS». 

The  following  table  girea  the  prodactjon  of  hydraulic  and  placer  mines  so  for  as  conld  be  ascertained  by  the 
expert  in  charee  of  this  district.  The  amoaut  seems  very  small,  compared  vith  tfae  sapposed  value  of  the  sor&os 
deposits  in  this  region.  ThiD  may  be  in  part  accoonted  for  by  the  &ct  that  several  important  companies  were 
making  ditches,  and  preparing  for  work  on  a  large  scale,  but  had  not  become  producers  during  the  census  year. 

Table  CLVU.— DAKOTA— PRODUCTION  OF  HYDUAULIO,  PLACEE,  DKIFT,  AND  KIVEB  MIMES 
FOE  THE  YEAB  ENDING  MAT  31,  1880. 

Onooe*.  DoQin. 

Lftwrenoe  eonnt; Gold..        2,307,6  47,700 

PeDnington  eonntf do...  1G2. 8  3, 1S9 

Totftl 3.460.3  50,859 

MONTANA. 

Montana  has  within  jta  bonndaries  the  elements  favorable  to  a  large  prodnctioD  of  the  precions  metals — ^rich 
and  varied  ores  and  abundant  fuel,  both  coal  and  wood.  As  yet,  however,  owing  to  lack  of  development  and  want 
of  sufficient  transportation  facilities,  it  lias  not  taken  its  proper  rank  as  a  prodncer.  Owing  to  the  great  extent  of 
territory  over  which  its  mines  are  scattered,  and  the  fact  that,  from  circnmstAuces  beyond  our  control,  the  coUectlott 
of  statistics  was  not  completed  until  the  winter  was  fat  advanced,  and  travel  rendered  thereby  very  difficult,  our 
data  leave  something  to  desire  in  point  of  completeness.  It  was  evident  that  the  figures  of  gold  prodaction 
deduced  firom  the  schedules  were  below  the  truth,  since  the  mint  returns  report  the  gold  production  of  Montana  as 
a  little  over  a  million  dollars  in  excess.  As  the  mint  figures  are  certainly  below  the  truth,  it  was  proper  that  this 
difference  should  be  added,  the  only  question  being  to  what  branch  of  mining  it  should  be  credited.  Now,  the 
census  returns  from  placer  and  hydraulic  mines  were  notoriously  incomplete,  since,  owing  to  the  lateness  of  the 
season,  but  few  of  their  owners  could  be  found;  but  it  is  well  known  tbat  they  form  the  most  important  element  in 
the  gold  prodnction  of  Montana.  On  the  other  hand,  it  was  thought  that  returns  had  been  obtained  from  practically 
all  the  mills  and  smelting  works.  Under  these  circumstances  it  was  judged  beat  to  discard  the  census  figures  for 
hydraulic  and  placer  mines  altogether,  and  assume  as  their  production  the  difference  between  the  amount  of  gold 
produced,  as  determined  by  mill  and  smelters'  returns,  and  the  total  prodnct  obtained  fix>m  mint  returns.  While, 
therefore,  it  is  possible  that  a  small  amount  of  the  gold  credited  to  hydraulic  and  placer  mines  may  belong  to  mill 
production,  it  is  probably  not  more  than  that  by  which  the  mint  returns  fall  short  of  giving  the  total  gold  production 
of  the  territory  as  gold  which,  for  various  reasons,  has  not  passed  through  the  hands  of  its  agents. 

The  following  table  gives  the  production  of  the  deep  mines  of  Montana  by  distncts,  and  the  yield  of  the  ore 
treated,  aa  far  as  could  be  ascertained,  thongh  some  small  lots  of  ore  toe  known  to  have  been  shipped  east,  which 
oonld  not  be  traced ; 
TOL  1 
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tabui  OLvni.— montaha— peoduotion  of  deep 
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MINES  FOB  THE  YEAB  EITDING  MAY  31,  1880. 


BaUion  prodaoed 

ftom  ore  raised  and  treated  during 
census  year. 

Ore  raised  but 
not  treated. 

• 

Assay  yalue  of  ore  raised  during  census  year  and 
remaining  on  hand  at  close  of  year. 
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BuDion  produced  from  ore  raised  and  treated  during 

census  year. 

Ore  raised  but 
not  treated. 

1 

Assay  value  of  ore  raised  during  census  year  and 
remaining  on  hand  at  dose  of  year. 
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In  Table  OLYIII  the  following  possible  cause  of  error  should  be  noted:  In  Summit  Valley  district^  Deer 
Lodge  county,  owing  to  the  incomplete  character  of  some  of  the  returns  and  the  fact  that  many  mines  sell  ore 
to  both  mills  and  smelters,  there  has  been  a  possible  duplication  in  estimating  the  bullion  product.  This  over- 
estimate, if  such  it  really  is,  would  not,  however,  amount  to  more  than  500  tons,  and  is  probably  more  than  ofGset 
by  the  insufBciency  of  the  data  obtained.  Considerable  copper  ore  carrying  silver  goes  out  of  the  county  for 
treatment,  some  of  which  could  not  be  traced.  Manganese  ore,  carrying  some  silver,  is  used  by  the  smelters  as  flux, 
and  is  not  accounted  for  in  the  *' Tons  raised";  but  its  yield  should  appear  in  the  ^'Bullion  produced". 

Table  CLIX,  which  is  a  condensation  of  Table  OLVIII,  gives  the  production  of  the  deep  mines  of  Montana  by 

counties. 

The  following  table  shows  the  relative  amounts  of  ore  reduced  in  stamp-mills  and  by  smelting  works,  with  the 
average  yield  per  ton  and  total  contents  in  gold  and  silver  in  each  case: 

Table  CLX.— MONTANA— ORE  TREATED  BY  SMELTING  WORKS  AND  AMALGAMATING  MILLS. 
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8.447,072 

HYDRAULIC  AND  PLACER  MINES. 

The  gravel  deposits  of  Montana  form  an  important  source  of  its  wealth,  and  their  product  is  known  to  be  very 
considerable.  The  figures  for  this  product,  as  explained  above,  have  been  assumed,  in  the  absence  of  more  reliflfble 
data,  derived  from  direct  information,  and  are: 

Gold ounces..        56,255.6 

Value $1,162,906 

The  counties  from  which  hydraulic-mine  returns  were  received  are  Deer  Lodge,  Meagher,  Beaver  Head,  and 
Lewis  and  Olarke,  the  relative  amount  of  production  reported  from  each  standing  in  the  order  in  which  they  are 
named  above. 

The  ores  of  Montana,  like  those  of  Colorado,  contain  considerable  amounts  of 'copper  and  lead,  which  cannot 
be  neglected  in  considering  its  production  of  metals.  The  table  below  gives  the  amounts  which  could  be  traced,  a 
portion  of  the  copper  having  been  reduced  to  copper  oxide  in  Colorado.  The  figures  below  are  for  crude  bullion 
which  was  not  reduced  to  the  metallic  state  within  the  territory.  A  certain  amount  of  copper  ore  was  shipped 
directly  east  from  Montana,  but  its  value  or  contents  could  not  be  ascertained. 

Table  CLXI.— MONTANA— CRUDE  BULLION  PBODUCBD  FOE  THE  YEAR  ENDING  MAY  31,  1880. 
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758,252 

973,880 

1,888,604 

Lead,  $90  per  ton.    Copper,  $400  per  ton. 
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SEW  MEXICO. 

Althongh  during  the  census  year  the  mines  of  New  Mexico  were  attractiug  tnnch'  attention,  their  practical 
development  was  awaiting  the  completion  of  the  railroads  which  were  abont  to  intersect  it.  Its  mining  districts 
were  many  of  them  difficult  and  even  dangerous  of  access,  and  it  was  almost  impossible  to  ascertain  in  advance 
whether  they  had  actually  producing  mines.  The  collection  of  statistics  under  these  circumstances  was  peculiarly 
difficult,  and  the  completeness  of  the  material  obtained  was  serionsly  impaired  by  the  assassination  of  Colonel 
Charles  Potter,  the  expert  in  charge  of  this  territory.  The  data  presented  below  do  not  necessarily  give  a  fair  idea 
of  the  capabilities  of  the  territory  as  a  mineral  producer.  It  is  believed,  however,  that  the  amount  of  ore  produced 
during  the  census  year  and  not  accounted  for  below  is  not  of  very  great  amount. 

The  subjoined  tables  give  the  production  of  the  deep  mines  by  districts  and  by  counties: 
TABLB  OLXII— NEW  MEXICO— PBODUCTION  OF  DEEP  MINES  FOB  THE  YEAR  ENDING  MAY  31, 1880. 
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TotaL 

Onnoet 

DoDua. 

Onnws. 

DoUui. 

DoUan. 

Tou. 

Ou. 

DOllnm. 

Odaow.!    DollH*    1    DoHki. 

DORAAfil. 

1.^7 

K.etli 

36,083 

I 

- 

■' 

I.7W.7 

SMIK 

3^ra3 

Chlorid   Zl.t          ""*"' 

te,ooo 

g,  «7             B7  «7 

1,(S0 

n.ooo 

et,B34 

88.  «H 

T„«     U™-..!.. 

31,903 
348,  BIT 

31,  M3 
840.517 
1B.7J2 
30,000 

fHiog  Altos 

oo&s 

M.7B 

M,110 

za.000 

1,884 

111,2S8 

143,885 

148.  ns 

Stl.8 

U.7M 

303,490 

SM,937 

400.  ow 

2,9H 

178,388 

230.600 
3.333 

130. 5W 

U>TArt. 

too 

100  1       3.087 

1.500 

5.»B 

.«. 

3.500 
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Tablk   OLXin— HBW  MEXICO— EEOAPITOLATION    BY    COUHTIES   OF  PEODnOnOIT   OP   DEEP 
MINES  FOB  THE  TEAK  EHDINO  MAT  31, 1880. 


1 

""^■pr 

ToW  MHT  ^<^nB  of  or*  "l^d  doiiis  eaiuiu 

1 

1| 
1 

ATu.geyUdiNa'bm. 

Oonatr. 

Gold. 
Dolli 

aavw. 

Gold 

Qold.             '             fiflTor. 

Total 

Bold. 

Sllrar. 

Gold 
and 

t™ 

Dona. 

Doll*. 

Oo=«..  1  Doll.  1  0«n«». 

SoIlM. 

Dollkn. 

I.. 

DolU. 

Doll. 

D.L.. 

HMtB 

100.1) 

saw      !,BT2.S 
KM      l,»!i.O 

mm'      mo 

M.3«l 

60,tS8 
7M,t3« 

5,  MO 

jias 
t.7u.a 

U90 

4SM 

B2  31 

2t,333l    6«,6«7 
10<>t[       1,600 

771,101 
3.1S2 

S8  38 

IS,  188.6 

S2S 

73  SS 

«»»,  *■""■« 

80,778  1    BM,om 

771,538 

801,300 

7.4B15 

0  82 

S65 

MW 

BnUlon  prodaeed  Trom  on  nUed  daring  uu 

ami  year. 
ToUl 

1 

il 

1 

vatoe  of  on  niHd  during  ownuyu 
nnalninE  on  band  at  do»  of  year. 

.and 

«-. 

Gold. 

SilTCT, 

oU. 

^. 

TotaL 

OuDOM.  j    Dollm. 

Oanoi»       DoUan. 

Dollin. 

Too. 

Ohdoo-i  DoUm. 

OOMW. 

Dollai». 

Ddl.™. 

DoKtABk 

1.T33.1           S£.SS! 
talB'        tt.nt 

U,031 

401,  OU 

1 

Oiut 

»e,4Gii 

m». 

II,M4 
100 

178,288 
1.EI00 

JM.BOB 
1.SS1 

lool      Z,DaT 

E,M 

Xtn.s        u,ut 

MNI,4U          Ml,m 

Ml,  Ml 

1,0M 

100       i.m 

IN,  788 

383,7*1 

386,  SOS 

PLACER  MINES. 


Oonsiderable  rich  placer  grouod  is  kaown  to  exist  itt  New  Mexico,  but  as  yet  but  little  gold  has  beeu  obtained 
from  it,  oniiig  to  want  of  water.  No  record  coald  be  obtained  of  aoy  product  from  sach  workings  during  tbe 
oeDBQS  year. 

WYOMING. 

Wyoming  is  snrroanded  on  three  sides  by  important  mining  regions,  but  has  as  yet  developed  bnt  few  mines 
within  its  bonlers.  Dnriug  the  census  year,  as  far  as  could  be  ascertained,  the  actual  pro  daotion  of  gold  and  silver 
has  been  confined  to  Sweetwater  county,  of  which  the  prodnctiou  is  given  below: 

Table  OLXIV._WYOMrNG— PRODUCTION  OF  DEEP  MINES  FOB  THE  YEAR  ENDING  MAY  SI,  1880. 


1 

ATOragoa^vri«i 

Total  Mi^r  valD*  of  ore  raUed  dnrtng 
oenaoayoar. 

1 

11 
1 

Average  ylald  p«r  loL. 

BoUloa  prodncod  ftnin  on  rala«l  and 
traaled  during  oanani  year. 

OoontyaaddltMct. 

0^ 
Gold.  1  Mlvec.       and 

GoU. 

8nn>r.        I  ToUL 

1    Gold 
Gold.  ,  SUtbt.       and 

GoU. 

„.,. 

Total 

Ton.  Doll.     DolU.  !  Doll.  1   Ow. 

Don* 

°" 

Don.  |lMI. 

Doll. 

DoU. 

Don.  :   Oi». 

DoHa. 

Oi. 

Don. 

Doll. 

"™""»- 

■M.1 
■808.3 
•382.8 

•1,016 
•18.  OM 

•^*M 

■1.,™ 

600 

36  00 
■30  88 

748 

13,600 
4,076 

Wnan' DtUght 

8D0 

■1»B 

■»"» i;^» 

38  00 
•30  68 

804.7 
107.1 

-S-IBS 

HI 

•«« 

•23,118 

841 

ao«e 



20  66 

esT.i 

iT.m 

■ 

' 1  ■"■" 
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Tablb  C5LXV.— WTOMDTG— BBOAPITULATION  of  PEODUOTION  op  deep  MUTES  POE  THE  TEAS 

ENDING  MAY  31,  1880. 


TMil. 


I 


I 


Gold.  .aStTcr. 


Gold 

and 

■ilTer. 


D6D»,  lOoIk. 


•27  4S 


S7  41 


DoUs. 


•27  42 


S7  41 


Total  MMiy  rmlxkb  of  ore  niaed  daring 
oensotyoar. 


Gold. 


l.ll&t 


DdOa. 


*28,118 


1,11&  1*23, 118 


SUver. 


Om. 


DoUs. 


TotoL 


DoUs. 


•28,113 


•2S.118 


1 


I 


Tons. 


ATenge  yield  per  ton. 


Gold. 


DoUe. 


848      20  55 


848 


20  66 


SUver. 


Gold 

and 

•Qver. 


DolU. 


DoUe. 


20  66 


20  66 


BalUon 

treated  daring 


Gold. 


Cm. 


8S7.8 


887.0 


DoUa. 


17,821 


17. 


1 

On.    DoOa.     I>alU. 

IT.  8a 

17,  m 

Batimated. 


STATISTICS  OF  THE  EASTERN  DIVISION. 


The  following  tables,  which  are  grouped  together  without  comment,  are  compiled  from  schedule  data  fomished 
by  Prof.  Raphael  Pumpelly,  together  with  such  information  as  could  be  gathered  from  other  sources  than  the 
direct  census  investigation.  Some  unavoidable  gaps  occur  in  the  tables,  arising  chiefly  from  the  uncertainty 
regarding  assay  values  to  be  expected  where  mining  is  conducted  on  the  small  scale.  The  estimates  for  Michigan 
and  for  Tennessee  are  not  included  in  this  exhibit,  as  they  are  derived  exclusively  from  non-census  materiaL 
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tabui  clxvi— eastern  divkion— peoduotioh  of  deep 

AlABAMA. 


Cannt7  and  dlitiict. 

1 

imaen  mmj  tbIhb 

Total  UM7  nine  ot  ore  nbad  diutns  WD 

•MjeM. 

1. 
1 

A*«>c<i}lddl>«ta>. 

Gold. 

SUw, 

H. 

Gold. 

SUver. 

™-. 

Gold. 

SDvor. 

Gdd 

Tmu. 

DoflL 

DoUl. 

SoUi. 

Oonow. 

Dolbn. 

OUMM. 

DoUm. 

BoUan. 

Tou. 

D^ 

DolU. 

Don.. 

cLnuma. 

uu 

ISO 

10  DO 

WW 

,      100 

lOD 

UM 

10  00 

"-"-- 

u 

U 

IZM 

12  W 

H 

M 

UH 

1160 

14S 

lao 

ffiOO 

Z3  00 

I6L1 

8,124 

8.124 

86 
ISO 

20  00 

soo 

20  00 
000 

3t3 

22  00 

22  00 

18L1 

S.124 

S.124 

20S 

Ills 

1131 

«.BB. 

100 

100 

100 

100 

400 

rOISTTS. 

40 

40 

SOS 

SOS 

Tow 

KALL.    ■ 

«> 

40 

608i !    aosj 

I» 

IM 

10  00 

10  00 

UO 

IM 

10  00 



10  00 

uo 

M 

10  88 

10  88 

5M 

»0 

10  88 

10  88 

ifDUFPlB. 

100 

100 

■  00 

100 

100 

000 

1.B90 

1.U0 

200 

BOO 

ToUl 

i,ew> 

1,H0 

too 

100 

™<«. 

100 

1.700 

100 

soo 

80  00 

34  00 

80  00 
34  00 

Trkm. 

soot 

80  00 

SO.  440 

61.000 

B1.000 

1,«00 

TrK)««. 

80  00 

80  00 

88.448 

81,000 

61,000 

400 

760 

IB  00 

88  60 

400 

20  87 

B17 

S2  04 

'     G10.S 

10.747 

l.li«B 

3,087 

11.814 

400 

10  87 

8  17 

82  04 

M8.0 

10.747 

1.B8B 

3.007 

1^814 

TOWC. 

CO 

0  70 

S2  10 

noE 

18.8 

837 

1,248 

1,818 

1.868 

u 

0  78 

82  80 

8>0S 

10.1 

SST 

1,242 

1,«« 

1.M 
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MDTBS  FOB  THE  YEAB  ENDING  MAY  31,  1880. 


ALABAMA. 


BoIUoD  prodaced  tram  ore  raised  and  treated  during  oenans  year. 

Ore  raised  bat  not 
treated. 

Assay  valne  of  ore  raised  daring  oensna  year  and  remaining  on  hand  at 

clMOofyear. 

Gold. 

SQver. 

Total 

Gold. 

SilTer. 

TotaL 

Onnoea. 

Dollars. 

Onnoea. 

Dollars. 

Dollars. 
1,001 

Tons. 

Ounces. 

Dollars. 

Onnoes.            Dollars. 

1 

Dollars. 

4a4 

1,001 

' 

1 

4a4 

1,001 

1,001 

14.6 

800 

i 

1 
1 

800 

1 

1 

14.5 

800 

800 

1 

. 

GEORGIA. 


818 
28.0 

1,701 
000 

1,701 
000 

67 

00.7 

1,255 

1 

1,286 

11L8 

2,801 

2,801 

67 

00.7 

1,255 

1,255 

10.8 

800 

800 

las 

800 

300 

9.8 

203 

208 

1        

0.8 

208 

208 

72.0 

1,601 

1,601 

■  . 

• 

...... 

72.6 

1,501 

1,601 

288.6 

6,064 

5,064 

280.5 

5,064 

.5.064 

20.0 

600 

600 

20.0 

600 

'     600 

1 

1 

• 

153.8 

8,170 

• 

8,170 

i 

• 

153.8 

8,170 

8,170 

BIAINE. 


145.1 

2,000 

1 

i 
• 

2,000 
•   7,200 

1 

1 

1 
1 

1 

5.500 

7,200 

1,400 

82,486 

42,001 

i~~~'                -------- 

42,001 

2 



1 

145.1 

2,000 

5,500 

7,200 

10,100 

1,400 

1 

82,486 

42,001 

42,001 



400 

510.0 

10,747 

1,600 

2,007 

12,814 

1 

400 

5iao 

10,747 

1,500 

2,067 

12,814 

60 

16.8 

887 

1,240 

1,015 

1,052 

1 

60 

10.3 

wr 

1,M8 

1,615 

1,058 

^^ 
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Table  OLXVI.— EASTERN  DITlSIOIt— PEODUOTIOir  OF  DEEP 
NEW  HAMPSHIKK.  . 


County  tud  dlitriot. 

If 
1 

Arange   uaar  tsIm 

1 

1 

AT.nw.rMdt.«rloi>.  { 

Gold. 

SDw. 

H. 

o«u. 

BflTiir. 

Total. 

OoliL 

8U«r- 

(Uicr. 

Toiu. 

DollL 

MU. 

DglU. 

OWH. 

D.^ 

OnncH. 

Doll«. 

Dolln. 

To«.. 

DoUm. 

DolU. 

DoHa-  . 

aa^wnya. 

1.183 

S,U1 

3.  in 

i.ia 

13  SB  I 

NOBTH  CABOUNA. 


■"-»■ 

»,M0 
MM 

nto 

lU 

MOO 

IB,  MLS 

•sworn 

taim 

•80,000 

•8»,0W 

■  ! 

ThomHTille  tmrnlht 

300 

10  00 

1    10  01 

'' 

ii>,Ma 

17  » 

IW 

MOO 

IB,  Bat  3 

■IWMS 

■8.078 

•80,000 

•888^080 

!0O 

10  00 

I    MOO 

OATO.. 

i,ni 

1,831 

G  00 

i      800 

l,S21 

1,831 

BOC 

1      BOO 

10 

10 

387 

!      *87 

w 

10 

SW| i      387 

10,SZ0 

4M 

10,020 

OB  00  j 08  00 

■  OOJ '      000 

11.870 

n,m 

9-t««d     '^"■ 

-— h— ! 

t3S 

«>l      7« 

sss 

028 
■0 

7  84  1      0  IB        8  00 
2007    3807 

ao 

to 

00 

20  07 

20  07 

■owu. 

1,M0 

>00 

800 

UOO 

K1.1 

10.  TOO 

i79t 

8.8«» 

U.888 

! 

1.200 

000 

BOO 

uoo 

B22.4 

10,700 

3. 784 

S.BOB 

14.808 

RAXLBI. 

600 

MO 

400 

400 

BOO 

800 

400 

400 

1 

SOUTH  CAEOUKA 

MLLBim. 

74 

74 

soo 

SOO 

74 

74 

BOO 

800 

0« 

WO* 

140 

4140 

174.8 

8.B0T 

87 

US 

8.783 

0 

88  8* 

KtO 

K 

40  oa 

140 

U4S 

174.8 

8.807 

■7 

128 

8.m 

• 

8B80 



IB  to 

^^St.SSSStS!..'!^'.. 

-J. 

a  A«(a^  of  TlTgiBto  piU  at  Phiteddphl*  mint  wd  Haw  ToA  ■n^' oOm  wna  H^m 
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MINES  FOB  THB  YBAB  ENDING  MAY  31,  1880— Oontinned. 

NEW  HABfPSHIRE. 


Q«li. 


ToteL 


DoIUn. 


mnii        ixs»i 


ia.000 


96^809 


li 


UtMil  1XB7S 


ia.000 


26.990 


Aasay  ralne  of  ore  laJaod  daring 

olMoofyeir. 


Gold. 


SOtw. 


Oanoeft. 


DoUmb. 


OanoM. 


DoOtt*. 


NORTH  CAROLINA. 


801JTU  CAROLINA. 


VIROINIA. 


1 

j 

1 

t 

20.<9DO 

16.031.2 

*349,090 

38,078 

I 
1 

1 

1              *50,000 

*889.809 

1 

1 

1 

i    '  '    MLt  i 

Xmi 

1 --••- 

2.001 

1 

■ 

»•! 

2;6ii 

1 

1 
! 

'                  2.091 

20,000 

16,98L2 

*84e,000 

88.678 

*50,000 

*889.809 

I 

1 

f^l9t 

i 

1 

1 

1^106 

1 

• 

1 

1         *    ""** 

i        milS 

%M 

! 

9.106 

1        '^'. 

1 

1 

1X9 

297 

1 

287 

1 

■ 

: 

1 
1X9 

287 

29.2S1 
65^519 

1 '- 

1 

1 



1 

287 

*«.  V     1 

1 

^ 

1                       « 
].4L5l9 

1 
1 

29,261 
65.519 

1 

1 

3. 169. 5  ! 

1 

1 

••«•••••«■••     ••«••••>•••• 

s 

^          ! 

1 

1 

1 

1 

1 

4.5S4.5 

9«,77l 

94,770 

. 

1 

237.9  ' 

i,«9 

77 

109 

4,  WO 

1 

237.0  1 

i.99i 

77 

1                      100 

4,090 

I 

1 
*             5&2  i 

1.2« 

1.203 

• 

1 

-O.*    ] 

........ ...... 

5(L2  ' 

1.2U3 

1 

1 • 

522.4 

• 

1 
. 1 

• 

r 

i 

1,200 
1,200 

10,709 

2.784 

8,509 

14,896 

1 

1 

1 

522.4 

10,700 

2,784 

8,500 

14.896 



1 

1             96.8  i 

t.m 

2.001 

1 

1 

** 



''''     " 

9t.8 

s.on 



2.001 

' 

. 

1 

24.2 

900 

1 

500 

• 



1 

24.2 

900 

500 

290.2 

5^809 

5,809 

1 

1 

1 

•  290.2 

5^889 

5,809 

1 

1 

17.9 

879 

i 

879 

1 

1 

17.9 

879 

1 

879 



8LT 

199 

199 

m 

1619 

X4m 

94 

122 

8.B9 

1 

8L7 

199 

199 

m 

1619 

X4m 

94 

128 

8.B9 

6918 

1 

xm 

* _.„_ 

xm 
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Table  CLXVIL— EA8TEBK  DIVISION— fiBOAPITtlLATIOir  BY  STATBS  AND  00UNTIB8 


BlAttttuiooaatj. 

1 

ATnntga  hu;    tuIdb 

ToUliHuyTilDiiar 

9n,nt»ddm|j«0Ba 

»— 

1 

11 
1 

Annf7iBldl«  too- 

Gold. 

so™. 

r 

Sold. 

SllTer. 

Tot^. 

Gold. 

BUm. 

H 

Toiu. 

B<^ 

Don.. 

Don*. 

OODOW. 

SoIUn. 

OnnoAi. 

a,n«» 

Dallm. 

Tcm.. 

Don.. 

Dull.. 

Dolb. 

'-"^ 

« 

M 

ID  00 

Beo 

UOO 
USD 

T  1I.J        im 

TM 

IH 

Ml 

« 

100 

],S» 

IM 

30E 
100 

100 

lOO 
l.BM 

10  80 

10  80 

noo 

noo 

ISLl 

8,1M 

""  — 

^^^^ 

8. 184 

1123 

400 

Goa 



U23 
100 

Boe 

10  00 
10  88 

„ 

liDEOlll 



f 

MertwBtber 

ITW 

J51.1 

8,IS4 

8,134 

2,788 

818  

B18 

lucn. 

l.WD 

WO 

8  78 

woo 

83  30 

80  00 
82  01 
SO  OS 

n.448 

1.SB8 
1.240 

61,000 
3,087 

i.eiB 

SI.  000 

12.814 
],SS2 

«, 

7S0 

18  00 

S5B0 

S18.ll 
10.8 

10,747 

3.  ISO 

GMLS 

11,084 

43. 2H 

84,083 

05,788 

4*0 

7S0 

1800|    15S0 

Grnflim 

KOBTH  CABOLn^ 

2,188 

1.181 

BD4 

7  83  1    13  M 

1,821 

11,  BW 
■U 

eo 

1,»0 

soo 

17  M 

100 

88  00 

18.08LB 

140,  MM 

I8.S73 

•60,000 

*a»,»8B 

»0 
1.H1 

11,  am 

80 

10  00 

800 
8S3 

30  07 

'      SOO 

■      888 

, 

Gniltord 

"* 

,, 

BOO 

■  00 

IS  DO 

sa.t 

10,7IW 

8,784 

3,800 

u.ssa 

K 

EOO 

100 

100 

Tottl 

8^7B» 

1T,«S.11 

880, 7M 

41.4S7 

83,800 

114,  S»7 

14,888 

T8> 

788 

74 
S 

8«D 
3SB0 

600 
3S80 

WW 

140 

41  40 

174.5 

8.807 

V7 

128 

8.7B3 

ToUiJ  froru  aoheihile  dalm  .. 

104 

70 

080 

tat 

IM 

ms 

8,607 

BT 

US 

8,782 

m  So  aanjnhua  flnn. 
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OF  PBODUOnON  OF  DBBP  HmBS  FOB  THB  YBAB  BNDIKO  MAY  31,  1880. 


1 

H 
1 

Aaafty  ralae  of  ore  niaed  daring  oenana  year  and  inmafnhig  on  hand 

at  dote  of  year. 

Gold. 

• 

8flT«r. 

ToteL 

Gold. 

Sflvar.                        TotaL 

i    Ounoas.           DoOan. 

1 

Ooneea.            DoUan. 

DoOan. 

Tona. 

Oonoea. 

DoUara. 

Oimoea. 

Bollaro.              DdDan. 

1 

48.4  1,001 

14.5  300 

1 

• 

.. .. . 

1.001 

« 

1 

1 

1 

...i r 

1 

1 

800 

, 

1 

1 

1 

■ 

62.0                     1,301 

1 

■ 

1.801 

. 

-   - 

111-3  •                    2.301 

\ 

9  301 

67 

00  7 

1,266 

1,285  • 

'              19  3                         390 

1                     309 

:                   2oa 

i 

0.8                        203 

J             72.6                     1,501 

'           289.5                     5,964 

29.0                        500 

............................... 

i 

1.501 

5,984 

500 

3,170 

K 

■ 

! 

1 

I 

'           153.8                     2.170 

••••••*•••••*       ••-•-•-•••••-•-• 

1 

U  IM 

1 

1 

i 

1           685l3 

14,166 

57                    A0.7 

1,255 

1,255 

1 

145.1  :                  2.000 

! 

i,Sn',                 7.200 

10.100 

1,400 
400 





32.486 

42.001 

42,001 
12,814 

' 

',                                       1 

51Q.0  i                    10.747 

1.  SOO                     2. 067 

•                         1 
.,,,.,,..,,,■ 1.... . 

■WW                                 , ^, 

50                16.3                        337                1-240 

1.615 

1.052  1 

2.999 

10,190 

1 

145.1 

5,560 

7.200 

1,850 

536.2 

■ 

11.084 

35,334                   45^683 

56,767  1 

i 
532.1  :                 10,090 

1 

12,375!                 16,000'                 36.990 



' 

-      ■ 

16,031.2 



38,673 



, 

96.8  ;                  2,001 
i            440.5  !                   0.106 

1 

2.001 
0,106 
287 
94.770 
4.999 
1,203 

20.000 



*340,999 

-  -   -   

! 
•E0,000  '             •390,  MW 

laO  •                       287 

1 

••••* —  1 , ■ 1 

! ' 

4,584.5 

94,770 
4,899 

1.203 

t                                                 , 

1                                                        1 

• 

0  237.0 

1  58.2 

77  i                      100 

1  ...........    ....  .......... 

1 

1 

1 ■ j                           ! 

...  ,  ... 

1.200  ,           522.4  '                10.799               2.784 

a.  SM  1              14.  ;;08  1 

............  ................ 

'             96. 8                     2, 001 

1 

2,001 

1 1 1 '. 

..... 

1 

i                   :                   1 

5.527.7 

114,267 

L                    77 

100  i              114,867 

21,200        17,453.6 

*360,798 

41,457 

*63,500 

414.397 

1 
1 

•J4.2 

500 
5,990 

■ 



1 
1 

290.2  1                  5.990 

1 

1 

I 

*, 

, -..-  — , . 1-            —        .  1 

1 r 

,    ,  1 

i 

1 

1 

314. 4                     6. 499 

6,499 

1 

1 



17.9  >                     370 

1 

1 
1 

370 
180 

8.7  j                      180 

! 

85                 1(U.  H  i                       A  107 

04  1                           129  ,                      8.890 

«••••••••««••  •«•••««••••••*•• 

85 

1                  -^  -'• 

94 

*  W           1                                                                                                ■— ^     — ^TW            , 

26.6                        550 

I 

550 
8,771 

104. 8                        9. 407 

199 

3,620 

i 

i 
1            424.3  1                   8.771 

-•••*••••»  •••> 

1 
1 

— 
•              i 

lALfi 

1            450.0 

9,321 

9,321 

85 

a.  1017 

04 

123 

l^0» 

1 

^                           "-' \                 ^'' 

1 

2 
3 

4 
5 

6 

7 


1 
2 
3 


1 
2 

3 

4 
5 
6 
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1 

2 


1 

% 
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Table  OLXVin.— EASTERN  DIVISION— PRODUCTION   OF   HYDRAULIC,  PLACER,   RIVER,   AND 

BRANCH  MINES  FOR  THE  YEAR  ENDING  MAY  31, 1880. 


OEOBGIA. 


Birtilot 

Gold. 

Coimtj. 

Tota]^  by  diatriota. 

Totala  by  eonntiea. 

Onnoea. 

Dollars. 

Ounces. 

Dollara. 

CherokfiA . ............ 

FlftiMnith  and  Moond 

10.0 

183.2 

1, 601. 6 

1.237.0 

&8 

72.6 

81.1 

48.4 

225 

3,787 

•        82,001 

25,500 

182 

1,601 

1,676 

1.001 

4 

10.0 
183.2 

2,838.8 

72.6 
120.5 

22S 

Hall 

810  6.  M.,  0  and  12  L : 

3,787 

Lnmplcill    ....,rr.,-,r--,- 

Twelfth 

Do 

Twelfth  ftnd  flrat  ^-- --- r t 

S8.C73 

Do 

Thirteenth 

Union 

Tenth 

1.501 

White 

Third 

Do 

Fonrth 

2,677 

Total , 

3,234.5 

66,863 

8,284.5 

66,861 

' 

NORTH  CAROLINA. 


Mfmtgomery. 

Do 

Pope 


Total 


El  Dorado. 
Scattered. 
Scattered. 


84.0 

172.7 

10.1 


•226.7 


721 

8,670 

885 


4,686 


} 


207.6 
10.1 


226.7 


SOUTH  CAROLINA. 


4,201 
306 


4,686 


Cheaterfleld 
Total  . 


Soattered 


816.4 


316.4 


6,541 


6,  HI 


316.4 


816.4 


6,541 


6.541 


SILVER  CONTAENTED  IN  PLACER  GOLD. 

No  account  is  taken  by  the  miners  of  the  silver  alloyed  with  placer  gold,  unless  in  the  exceptional  cases  where 
the  value  of  the  former  is  allowed  for  in  the  sale  of  the  product,  as  in  direct  sales  to  the  mints  or  United  States 
assay  offices.  In  the  aggregate  this  ei^ver  forms  a  considerable  item,  which  shonld  be  included  in  the  total 
product,  but  which  has  usually  been  disregarded  by  statisticians. 

The  schedules  of  the  experts  contain  data  for  a  close  estimate  as  ip  the  average  tenor  of  the  placer  product. 
A  statement  of  the  fineness  in  gold  of  samples  from  various  localities  is  appended. 

Table  CLXIX.— SPECIMEN  EXAMPLES  OF  PLACER  GOLD. 

CALIFORNIA. 


County  and  looality. 


BUTTB. 

CenteryiUe 

Cherokee  Flat 

MagaliA 

Morris  BaTine 

Oroville 

CALAYKBAS. 

Mokelnmne  Hill 

DBL  NOBTB. 

Banker  son  Hine 

China  Creek 

Happy  Camp 

Indian  Creek 

Wingatelfine 

BL  DOBADO. 

Plaoenrille 


FinenoM  in 
gold. 


0.000 
a  070 
0.000 
0.005— 0. 008 
0.042 


0.850—0.060 


e.  887— 0.026 
0.000 

0.875-0.886 
0.000 

a0«4-«.060 


aoeo 


County  and  locality. 


HUMBOLDT.  • 

GkddBluib 

OrleanaBar 

PLACBB. 

1^ 

Dutch  Flat 

Gold  Run 

lowaHiU 

liiohigan  Bluib 

PLUMAB. 

Black  Hawk  Mine 

Cook*aCafion 

Gopher  Hm 

Hungarian  HUl 

Seneca 

•BASTA. 

Ifo 


FinenoM  in 
goid. 


0.040 
0.726 


0.850 

aooo-0.010 

0.000 

a  784-0. 814 

0.025-0.060 

0.024 

a885 

0.086 

0.024 

0.846 

0.886 


Sold  for  US  to  $17  per 
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Table  OLXIX.— SPECIMEN  EXAMPLES  OF  PLACER  GOLD— Continued. 

CALIFORNLL— Continaed. 


County  and  locality. 


SISKITOU. 


CaDahan*a  Banch . . . 

Cottonwood 

Coyote  Onlcli 

Galena  Hill 

Greenhorn 

Hombng  Creek 

Indian  Creek 

KoAdama  Creek. . . 

Orollno 

Battleanake  Creek., 

Sawyer'aBar 

SeladValley 

BcoUVaUey 

Sonth  Fork  Salmon 
Yieka 


Finene«  in 
gold. 


asso 
aaoo 

a  900— 0.050 

0.880—0.830 

0.850 

0.808—0.805 

0.836—0.900 

0.750-0.900 

0.702 

0.827 

0.850 

0.887— a  912 

0.805 

0.835 

0.749— a  883 


8cid  tor  $17  75  per  onnce. 


Sold  for  $17  per  ounce. 


Sold  for  |16  60  per  ounce. 


Sold  for  $16  to  $16  25  per  ounce. 
Sold  for  $16  75  per  ounce. 
Sold  for  $15  to  $17  12  per  ounce. 


County  and  locality. 


■TAinBLAUB. 


La  Grange. 


TRUIITT. 

Buckeye  — 

Cafion  Creek 

Chapman's  and  Fiaher's  Hinea 

Douglas 

Indian  Creek 

Junction  City 

Bed  Hill 

Trinity  Center 

Trinity  Kine 

Weaver 


Finenees  in 
gold. 


II 


0.920 

a890— 0.900 

0.894—0.896 

0.914—0.917 

e.912 

0.9:0 

0.  875—0.  915 

0. 910-0. 917 

0.900 

a  887— 0.903 

0. 906—0. 927 


Sold  for  $18  per  ounce. 


CHJLFFBK. 


Hope 


CLBAB  CREEK. 


Jackaon 


LAKE. 


California. 


0.860 

a880 

a  850-0. 875 


COLORADO. 


PABK. 

Alma  townahip 

ROUTT. 


Hahn'a  Peak. 


auMMTr. 


BcTan ... 
Spalding. 


DAKOTA. 


a  819 


0. 


a  750-0. 890 
0.850— a  900 


LAWBBNCX. 


Gulch 
Cape  Horn . 


0.940 
0.870 


PEXNIKOTON. 

Cafion 

Confoderate 

Jenny  and  Strawberry. 


0.925 

0.925-0.940 

a940 


GEORGIA. 


CHEROKEE. 

Fifteenth  Diatrict 

HALL. 

810  G.  M.  9th  and  12th  diatricU 

LUMFKnr. 

Twelfth  Diatrict 

Thirteenth  Diatrict 


0.927 


a  900-0. 916 


0.875-a906 
0.962—0.902 


Sold  for  $19  20  per  ounce. 


Fourth  Diatrict 

raiox. 
Tenth  Diatrict 


a9l6 


a981 


IDAHO. 


Bomk. 
Boia6  Baain  and  Ticinity. 


0.7806 


ATeiage  of  418  lota. 


MONTANA. 


RBAySR  HEAD. 


DEBRLODOB. 


Gold  HOI 


Ghilch 


XeCleOan'a  Goleh. 


a886 


997 
«.7S5-«.780 


8oldfor$17  60 por ounce. 


DEEE  LODOB— continued. 

Kelaon 

Summit  Valley 


LEWIS  AND  CLABKE. 

LaatChanoe 


Thompaoo'a  Guleh. 


0.935-0.940 
aTOO 

0.910 
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Table  OLXIX.— SPECIMEN  EXAMPLES  OF  PLACER  GOLD— Continued. 

OREGON. 


Amelift 

Bfaie  Ca&on 

Ghloken  Creek... 
Humboldt  Baain 
Mormon  Batin . . 

Pocahontas 

Bye  Valley 

Bhaata 

Willow  Creek... 


CUBBT. 


Sixea  Biver. 


DOUOLAB. 

Big  Bend 

Cafionville 

Oreen  Monntain 


ORABT. 


Cafion  City  . 

Granite 

Karyaville.. 
Book  Creek. 
Trail  Creek 


JACKBOB. 


Applegate 
Ashland  .. 


0.850 
0.846 
CoyoteCreek [  0.895—0.980 


0.810-0.000 
0.840-0.863 

0.725 
0.789-0.806 

0.760 
0.782-0.851 

0.766 
0.850—0.860 

0.825 

0.825 

a925-0.950 
0.900—0.956 
0.825-0.830 

0.850—0.900 

0. 750-0. 761 

0. 805—0. 887 

0.857 

0.860 


Sold  for  $16  60  per  onnoe. 
Sold  for  $15  per  ounce. 

Do.  Do. 

Sold  for  $16  per  ounce. 
Sold  for  $16  50  to  $17  per  ounce. 

Sold  for  $16  50  per  ounce. 


Sold  for  $17  per  ounce. 
Sold  for  $17  per  ounce. 


Sold  for  $17  60  per  ounce. 

Sold  for  $16  25  to  $17  60  per  ounce. 
Sold  for  $16  50  to  $16  75  per  ounce. 


JACK80B— continued. 


Dry  DiggingM. 
Fort  Lane  — 
Forty-Nine  — 
Grass  Creek  .. 
Jackass  Creek 
jAcksonviUe . . 
Sam's  Valley. . 
Sardine  Creek 

Sterling 

Uniontown  — 
Wolf  Creek... 


I 


JOBBPHDCB. 

AJthonse 

Cafion  Creek 

Grass  Creek 

Illinois 

Josephine 

Marphy 

Silver  Creek 

Waldo 

Yank 


UMATILLA. 

Columbia  Biver 


WA0CO. 


II 


Ochoco 


0.975 

0.870 

a887 

0.875-0.900 

0.050 

0.800 

0.825 

0.810—0.000 

0.826-0.908 

0.804—0.820 

0.926 

a  865-0. 875 

aooo 

0.900—0.930 
0.000 
0.000 
0.900 
0.900 

0. 91(K-0. 927 
0.967 

0.740 

0.711 


Sold  for  $16  26  per  oonee. 
Sold  for  $16  50  per  omiee. 


Sold  for  $16  75  per  ounce. 


Sold  for  $16  75  per  ounce. 


Sold  for  $16  60  per  ouioa. 
Sold  for  $17  per  ounce. 


Sold  for  $16  80  per  ounce. 


From  the  same  sources  the  followiug  condensed  abstract  has  been  prepared,  showing  the  average  fineness  in  gold 
and  silver  of  the  placer  yield  of  several  states  and  territories,  with  the  number  of  specimen  examples  from  which 
these  averages  are  derived.    The  amount  of  base  metal  contained  in  the  crude  bullion  varies  from  nothing  to  0.020. 

Table  CLXX.— AVERAGE  TENOR  OF  PLACER  GOLD. 


State  or  territory. 

Number  of  exam- 
ples. 

Average  fineness. 

Gold. 

surer. 

Oalifomia  t  -  t  x  -  -  r 

80 
9 
7 

10 
413 

14 

77 

0.8836 
0.8206 
0.9285 
0.9228 
0.7806 
0.8961 
0.8737 

0.1124 

Colorado. - 

0. 1766 

Dakota 

0.0725 

Georsia 

• 

0. 07SS 

Idaho - 

0.2184 

Kontana 

• 

0.1009 

Oregon .......--   - 

0.128S 

y^AVfuyt ..................... 

• 

Total 

610 

From  eighty  examples  of  California  placer  dust  and  bullion  an  average  fineness  of  0.8836  is  derived,  a  proportion 

•  slightly  in  excess  of  that  stated  in  Dana's  Mineralogy^  where  the  fineness  is  quoted  at  0.875  to  0.885,  or  an  average 

of  0.880.    It  is  possible  that  the  census  average  is  a  trifle  too  high,  owing  to  the  natural  tendency  of  producers  to 

overestimate  the  fineness  of  their  gold;  but  the  slight  difference  between  it  and  the  figures  given  by  Dana  would 

not  materially  afifect  the  general  result. 

The  average  for  Idaho  is  of  413  lots  of  placer  gold  from  Bois4  basin,  a  district  producing  three-fourths  of  the 
total  for  the  territory.  This  gold  is  of  less  fineness  than  that  obtained  in  several  other  localities  in  Idaho,  but  the 
average  stated  will  hold  as  a  close  approximation  for  the  total. 

There  are  three  methods  of  obtaining  from  these  data  an  average  for  the  United  States — neither  of  which  is 
quite  free  from  defects. 

If  the  sum  of  the  figures  representing  the  average  gold  fineness  for  the  several  states  and  territories  be  divided 
by  seven,  the  number  of  the  states  and  territories  from  which  reliable  data  as  to  fineness  are  obtainable,  the  quotient 
is  0.871257,  which  may  be  described  as  an  average  of  geographical  distribution.  This,  however,  does  not  represent 
the  average  fineness  of  the  whole  actual  amount  produced,  for  by  this  method  each  state  and  territory  is  taken  as 
an  equal  member  in  the  calculation,  without  regard  to  the  large  difference  in  their  several  products.  Thus,  Georgia, 
with  a  i)roduct  of  $66,863,  has  as  much  weight  in  influencing  the  general  average  as  California  with  a  placer  yield 
of  f  8,580,989,  or  128  times  as  large. 
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Another  mode  is  to  give  each  individual  example  equal  weight,  disregarding  territorial  limits.  Dividing  the 
sum  of  fineness  in  gold  of  610  specimen  examples,  495,887,  by  610,  an  average  of  0.8129  is  obtained.  This  gives  a 
tme  average  for  the  number  of  ciEises  in  which  the  fineness  is  definitely  given  in  the  schedules,  but  represents 
neither  the  average  according  to  geographical  distribution  nor  that  of  the  whole  product.  In  this  way  Oalifomia, 
with  a  placer  product  nine  and  three-fourths  times  greater  than  that  of  Idaho,  is  largely  overweighted  by  the  latter, 
owing  to  the  preponderance  of  examples  furnished  by  Idaho  in  the  census  returns.    The  result  is  evidently  too  low. 

The  third  and  preferable  method  is  to  multiply  the  average  fineness  for  each  state  and  territory  by  the 
coef&cient  of  the  several  yields,  and  then  divide  the  sum  of  the  products  so  obtained  by  the  sum  of  the  coefficients. 
This  gives  each  not  an  equal  but  a  just  weight.  The  result  is  the  average  fineness  of  the  total  product  without 
reference  to  the  producing  source.    This  principle  is  thus  applied: 

State  or  Avenige  Yield  of  placer        Beenltanta. 

territory.  flneneea  in  gold,     gold  in  milliona 

of  dollara. 

California j% 0.8836  X  8.581  =  7.6821716 

Ck>lorado 0.8205  X  0.102  =  0.0836910 

Dakota 0.9235  X  0.051  =  0.0470965 

Georgia 0.9228  x  0.067  =  0.0618276 

Idiho 0.7806  X  0.880  =  0.6869280 

Montana 0.8951  x  1.163  =  1.0410013 

Oregon 0.8727  X  0.926  =  0.8081202 

11.770      10.3108382 

^  .  ,  ..  n  10.3108382        ^  ^^^^ 

Total  average  gold  fineness  =  — ^^  ^^q —  =  0. 87602 

The  proportionate  contents  in  silver  and  in  base  metal  are  similarly  ascertained.  By  using  the  figures 
representing  the  average  tenor  of  the  placer  gold  for  each  of  the  states  and  territories  for  which  reliable  data  are 
obtainable,  and  assuming  the  general  average  deduced  from  them  for  the  cases  in  which  the  returns  are  defective, 
the  probable  total  silver  contents  may  readily  be  calculated.  It  is  found  that  the  580,766.6  ounces  of  fine  gold  were 
associated  with  80,177.3  ounces  of  fine  silver  and  2^753.2  ounces  of  base  metal,  making  the  tJkal  weight  of  the  crude 
placer  gold  663,697.1  ounces.  In  mint  value  the  silver  contents  were  worth  only  $103,661  as  agaiust  $12,005,511 
for  the  gold.  Thus  while  the  ratio  of  silver  to  gold  products  was  1 : 7.2437  in  weight,  it  was  ouly  1 :  115.8153  in  assay 
value.  At  the  market  rates  the  value  of  this  placer  silver,  if  any  account  were  taken  of*  it,  would  be  considerably 
less,  or  a  ratio  ot  about  1 :  131.  The  loss  to  the  miners  in  the  price  paid  for  the  actual  gold  contents  of  the  placer 
dust,  when  sold  in  small  quantities  to  local  dealers,  is  so  much  greater  than  the  whole  value  of  the  silver  contents, 
that  the  latter  does  not  appear  to  them  a  matter  of  any  consequence.  The  amount  of  silver  alloyed  with  the  placer 
gold  of  the  several  states  and  territories  is  shown  in  the  accompanying  table : 

Table  CLXXI.— CONTENTS  AND  MINT  VALUE  OP  CRUDE  PLACER  GOLD. 


state  or  territory. 


Alaska  ... 
Arizona  .. 
California 
Colorado  . 
Dakota... 
Oeorgia... 
Idaho 


Montana 

Nevada 

Nonh  Carolina 

Oregon .*. . 

South  Carolina. 
Utah 


Washington 


Total 


Contents  of  placer  gold. 


Fine  gold. 


Oonoes. 


287.9 

*1, 45L  2 

415, 106. 0 

4.92L9 

2,440.8 

8,234.5 

42,552.8 

66,25&6 

*2,418.7 

*22«.7 

44,81L5 

818.4 

087.5 

5,7^6.8 


580,788.8 


Fine  silver. 


Onnces. 

*3flL4 
*108.8 
52,804.2 
1.052.8 
183.1 
25816  • 
11.833.1  i 
8.341.4  ! 
^331.3 
*3L0  ' 
6,331.2  . 
•43.3  j 
M32.5  ! 
•788.6  I 

80, 177. 3 


I 
BasemetaL     > 


Ounces. 


•Estimated. 


L8  I 
*8.6 
1,879.1 
24.0 

a2 

14.0 
327.1 
25L4 
•ILO 

•1.0 
205.4 

•L4 

•4.4 
•28.8 


2.753.2 


HintvaliM. 


Total  cmde    ; 
metal.         i. 


Ounces. 


Gk>ld. 


Dollars. 


82&8 

•1.858.8 

480.788.3 

ft,99&8  II 

2,653.8 

8.506.1 

54, 512. 9 

62,84&4 

•2, 78L  1  1 

•258.8   I 

51,34&1    , 

•381.2   , 

M,  104. 4  Jl 

•8,67L4  .' 


5,951 
•29,999 
8,580,982 
101«745 
50,859 
66.863 
879,644 
1.162.908 
•49,999 
*4, 888  1 
026,338  j 
6,541  I 
20.000 
119,000 


883,807.1 


12,005,511 


RfiSUMfi  OF  PRODUCTION  STATISTICS. 


Dollars. 


•51 

•257 

88,271 

1.881 

250 

832 

15,040 

8.199 

•428 

•40 

8,188 

•58 

•171 

•1, 019 


103,881 


Dollars. 


8,002 

•30.258 

8,049.253 

103.108 

51.109 

87.195 

^91.684 

1, 171, 105 

•50,427 

•4.728 

934.522 

*8,597 

•20, 171 

•120,019 


12,109.172 


The  statements  of  ore^raised,  its  average  assay  value  per  ton  and  total  assay  valuation;  ore  treated,  of  that 
wMch  was  raised  during  the  year,  its  average  yield  per  ton  and  total  bullion  product ;  ore  which  remaiued  on  tiie 
dumps  at  the  close  of  the  census  year  and  its  assay  value;  and  bullion  produced  from  ore  raised  prior  to  the  census 
year,  including  old  tailings  reworked,  are  grouped  into  the  following  comprehensive  exhibit  of  the  deep  mines : 
VOL  13 23 
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Tablk  CLXXII.— united  STATES— PEODUCTION  OF 


State  or  territory. 

Ore  raised  during 
census  year. 

Average  assay 
per  ton. 

'  value 

Total  assay  value  of  ore  raised  during  census  year. 

Ore  raised   and 
treated. 

Average  yield  per  ton. 

Gold. 

Silver. 
Dolls. 

Gold 

and 

silver. 

1 

Gold.               '             Silver. 

1 

Ounces,    i   Dollars,   i   Ounces.       Dollars. 

Total. 

Gold. 

Silver. 

Gold 

and 

silver. 

Tons. 

Dolls. 

DoUs. 

Dollars. 
70, 025, 538 

Tons. 

Dolls. 

Dolls. 

Dolls. 

AlalMma  lb) 

2,216,417.61 

al2  68 

a25  64 

odd  32 

1, 280,  ooa  5 

26.666,408 

41,103,404 

53, 250,  070 

1,884,426.25 

alO  88 

020  43 

080  81 

1 

124.00 

1 

1 

! 

124.00 

10  50 

10  50 

2 

Alaska 

!* 

• i                   i 

8 

Arizona 

48,252.50 

*8  70 

*80  10      *07  AO 

*20, 312. 3 

1410,892   *3.328,#53 

1 

*4, 303. 746  *4, 723. 638 

i 

*25, 728. 25 

*7  01 

*86  24 

*03  25 

4 

Arkansas 

5 

California- .  -rr 

544,24L00 
856,360.00 

18  84 
6  58 

2  84 
55  26 

21  68 
63  04 

405. 062. 1 

140. 548. 2 

10.252,446     1.104,084 
3,091,435   15,233,414 

1,543.832 
10.605  282 

11, 706. 278 
52.  im.  717 

435, 301. 00 
330,580.50 

16  10 

■ 

6  80 

2  00 
40  20 

•  •••••  •• 

18  10 
66  08 

e 

Colorado 

7 

Connecticut 

8 
9 

Dakota 

Delaware 

536. 748. 00 

'  7  71 

83 

804 

200, 313. 1 

4. 140, 856        136, 853 

176,  037     4,  317.  703 

i 

406, 130. 00 

633 

14 

6  47 

U) 

District  of  Columbia ' 

.  - 

! 

..........  1   ......... 

11 

1                      i 
Florida - 

1 
» 

i 

I 
1 

t 

12 

18 

Qeonda  (b) 

2,792.00 
85,825u50 

151.1 
50, 212. 4 

3,124 
1.037.082 

3,124 

2,735l00 
28.020.75 

5  18 
21  16 

15  01 

5  18 
87  07 

Idaho 

28  87 

24  52 

53  40 

679,887 

878.370 

1.  01  A.  Sftl 

14 

Illinois. 

15 

Indiana 

1 

lit 

1 

1 

! 
.■■•....'............  1 

1 

! 

i 

t 

1 

n 

Iowa 

1 

. 

18 

Kansas 

1 

1 

19 

Kentucky 



20 

Louisiana 

. 

1 
1 

21 

Maine  (6) 



2,2S0.00 

586.2 

11,084 

42,294 

1 

54,682          65,766 

4oaoo 

750 

18  00 

25  50 

22 

Maryland 

28 

Massachusetts 

\" 

1 

24 

Michinn  (c) 

...... .....I.. --• 

- 

1 
.•••••..     ........ 

25 

Minnesota  ..j 

■                                                            1 

26 

Mississippi 

• 

........... 

27 
28 
20 

Missouri 

...:: 1 ! '} : 

i 

i                   '                  ! 

V nntana  .............r 

114. 85&  00  '      0  05     ,  42  68  I    52  63 

55,286.7 



1, 142. 878 

3, 701, 502 

4,002,034 

6, 044, 012 

86.576.50 

7  80 

32  52 

89  82 

Nohraska  ....       

80 
81 

Xovada 

KtfW  Hampshire  (b) 

New  Jersey 



356,052.83 

2,183.00 

15  62       41  06  1    56  68 

1 
1 

260, 077. 4 

5,  562. 323 

11. 308, 738 

14, 621, 067 

20. 18:),  390 

346,331.00 
2,183.00 

12  35 
5  04 

38  47 
7  32 

45  82 
12  36 

82 

• — 

1                     ' 

88 

Kew  Mexico 

10, 486. 50        8  28  !    78  86      82  14 
I               1 

4, 107. 8 

86,726        500.067 

774,538 

861.300 

7,452.50 

6  62 

52  65 

50  27 

84 

New  York 

1 

85 

North  Carolina  (6) 

Ohio 

35,786.00 

;          1 

17, 453.  G 

300,708          ^1  ^1 

58. 500         414. 307 

14,586.00 

7  83 

Trace. 

7  88 

86 

!    *    * 
1 

87 

88 

Oregon   

^••nnsylvania 

14, 087. 00       16  86  1      5  35 
-.J .J ._ 

22  21 

11, 401. 7 

237,555 

58,202 

75,366 

812,021 

18, 772. 00 

12  44 

180 

13  74 

80 

«  ruiiojiTM...                         I                         1 

Khode  TsTand ' 

... 

■:::::::  :::::;::::::;;:;;i 

40 
41 

South  Carolina  (5) 



1 

1 

Tennessee 

-• •• 

i 

I*** 

1 

......|.., ........ 

42 

1 
Texas 

1 

i  "   '   !      •    , 

43 

Utah 

154,827.78!      175 
1 

80  01       41  66 

18,08&5 

270,563 

4,770,556 

6,170,488     6,450,051 

03,116.75 

1  08 

81  88 

88  86 

44 

Vermont 

45 

ViririDia  (b) 

'            164.00 
537.00 

1 

174.5 
1,066.0 

3,607                 vt 

125 

8,732 
22,086 



46 

Washington 

41  04 

Trace. '    41  04 
1 

22,036 

537.00 

81  J8 

Trace. 

81  28 

47 

West  Virginia 

48 
40 

1  Wisconsin 

1 

1 

:::.::;."  ;...;::.i 

Wyoming 

843.00 

♦27  42 

'  *27  42 

i,iiai 

23,118 

23.118 

848.00 

20  66 

20  56 

*  Estimated. 

o  Average  calculated  without  including  partial  data  tnm  eastern  and  southern  states. 

b  No  ftuther  schedule  data. 
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Bulliim 

radao«d  bom  an  reiaed  mod  treated  during 

i 

'^'a'SsiToSairss.if;-"" 

BnlUaB  p™dno«ltori2|  ™™  r«r  from  are 

- 

»-. 

SUtct. 

TotaL 

old.            1            81) 

er. 

ToUL 

Gold.                        SUtpt. 

ToUI. 

OUDOM. 

DollHi. 

OODOW.  1   Dalian. 

DuIUn. 

Tom. 

Dolkra,    Ooncc*. 

DoUk.. 

DoUua. 

O^ 

Dollui. 
1.280,070 

OUSHSL     Dollus. 

Dolkn 

B72,Se2.B 

ao.ii»,ora 

80.B7T,l»e.«>,SS3.0S7 

6S,5MM10 

.82.340.00 

8^033.81,840,403  S,  277,  B2a  H  KS,  »0B 

8.883,801 

i1,B0L7 

1.110,a7a[l,  174. 269  11743. 838 

■^"l           ^*' 

1,«1 

1 

.          .      i 

•8.725.^     •JM.3M 

-1,718, 1781. 318,844 

1189,210 

23. 534.35 

8,887.7 

170.178  |l,30B,47a'l,  683, 728 

1,743,002 

..."4...!'."".|..'^.'"..!"'.™. 

108,824 

I 

10 

IIO.I8I.3'  Xm.M 

838. 83( 
ia.B78,B61 

1. 071, 316 
18,284,101 

ia,Ml,7M 

8,  WO.  00 
36.77B.60 

3,814.3 
8,007.8 

78.890 
124.104 

7,281 
1.031,SU 

0,414 

2,100,563 

ffl,2Cl 

2.238,747 

2,102.2     »0,m          8.818       11.401 
A  604. 4     3»,604'    210.618'    283,813 

291,974 

901,818 

,am. 

8.188,751 

64,677 

70, 6« 

8.200.814 

4o,8iaoo 

17,753.1 

300.801 

M,40t 

33.846 

800,630 

6.8Ja.7;    110,233 

118,138 





is.tn.3 

u,uw 

SIC  073 

14,180 
1,088,088 

07.00 
7,708.76 

80.7 
1^41LS 

mm 

1.166 

706,063 

844,980 

44^010 

283,  flu 

888,806 

»t.6 

'•'^ 

1^7 

1500 

18,438 

u 

. 

IU.1 

■.Mt 

6,8.0 

7»0          .0- 

I.SS&80 

,». 

11,081 

19.381 

45.  «> 

58,787 

•20.808 

•28. 868 

IS.  868 

sdtffra.4 

ni,B«|  J,177,TO« 

I,B1B,B27  J!,44T,nB 

28,38L6« 

12.8812 

206.804 

980,808 

1,112,285 

1,878,140 

618.0 

18,  BU 

m.«, 

a,M 

01,167 

" 

1M.0DT.4 

SS2.1 

4.277,168  1  8, 1>W.IWS;il,  880,182 

1                  1 

ID,  MO.        12,  ITS        IS.  000 

16,807,438 

28.m 

«^73L00 

B.  864.1 

81,716 

40,880 

688,687 

8eo,m 

17.1418 

•6«I.0mi    0181808 

1 

100, 957  ''1,401,044 

" 

1 

1 

i 

■■"«  ™  1  ,«,"  J""^ .«; 

441,881 

8,034.00 

10a,D|       1087 

180. 7Ba'    133,741 

236,808 

1 

1        '      1      "■     [       " 

'■"1  i 

S.SI7.7      11*,M7|              77J             100 

1         1 

114,  S«7 

31,  MM.  00 

17,463.8' -880,  Tie 
1 

41,457     -SS.600 

414,307 

1 

'                1                  1 

1    l.ns.ft      171,278          13,880 

17.R48 

180,222 

81^0. 

1.083.b'      12,400 

31.884      40.000 

63,300 

O 

80  I       1,286        1,881          1,760 

ST 

1 

40 

41 
43 
48 

46 

40 
4T 
48 

49 

1U.4          8,  tot 

1 

dBa.7        111,908 

o.4n 
di,m 

1 

\ 

1 

1 

1              1 

UiOeif      270, 0<S 

8,S86,6S1 

4,688,051 

4,888,080 

12.146.00 

184.6        8.401 

507.600 

860.108 

06^659 

74.8 

1.612 

111896|    U0,0«3  1    147,504 

1U1U.B      d».m 

812.7        18.800 

<I0,811 

18,800 

B6.0D 

101.8        1,407 

1 

01 

121 

1,629 

I 

1 

837.^        17  xa 

17.321 

1 

New  Tork  uw.fdlMi  doM  Dot  Inolnda  btfOlOB  Ami  SQtw  IiM  (wbkb  I*  in  CiDod*). 


n  nodpM  kt  New  York  •M».4db») 
U  at  PUladelpUk  mlat  ndKew  Tori 
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Table  OLXXni.— BULLION  PEODUOT  OF  THE  UNITED 


rm 


Stote  or  territory. 


Totil 


1 
t 
t 
4 
5 

t 
7 
8 
• 
10 

U 
U 
IS 
14 
15 

16 
17 
18 
18 


31 


Alaakft.... 
AxisosA... 
Califonift. 
Colorado.. 


DKBP  MIXIS. 


Prom  on  raised  and  treated  during  censat  year. 


GoR 


Onnces. 


972,582.0 


62.0 


Dollars. 


20,105,073 


1,301 


Silver. 


Ounces. 


30, 677, 025 


Dollars. 


30. 533, 037 


Total 


Dollars. 


59, 638. 110 


1,301 


From  ore  raised  prior  to,  Imt  treated  during,  oensos  year. 


Gold. 


Ounces. 


61.891.7 


Dollars. 


1,269,070 


Silrer. 


Ounces. 


1,140,272 


Dollars. 


1,474,250 


Total. 


Dollars. 


2,743.338 


DakoU.. 
Georgia.., 

Idaho 

Maine. .. 
Miehigan 


Montana 

Nevada 

Kew  Hampshire 

New  Mexico 

North  Carolina . 


Oregon.   

South  Carolina. 

Tennessee 

Utah 

Virginia 


Washington 
Wyoming... 


8,725.2 
402,469.5 
110. 181. 3 

151,837.1 

685.3 

28,688.9 

145.1 


180,366 
8,319,786 
2,277.649 

3,138,751 

14,166 

593,073 

2.999 


*1, 716^  176 

828,536 

12, 579, 551 

54,577 


*2, 218, 844 

1, 071, 215 

16,264,101 

70,563 


30, 570. 4 

206,907.4 

532.1 

2,887.5 

5,527.7 

8,285.5 

314.4 

96.7 

13,063.4 

450.0 

812.7 
^837.0 


631,946 

4, 277, 156 

10,999 

49,354 

114,267 

171,276 
6,499 
1.996 

270, 045 
0,321 

16^800 
17,321 


344,969 

5.569 

•20,000 

2.177,760 

8,964,562 

12,375 

303,455 

77 

13,880 


3,555,538 


446, 010 

7,200 

*25,858 


2.815,627 

11, 590, 282 

16,000 

392,337 

100 

17,946 


4, 506, 954 


*2. 399. 210 

9, 391, 001 

18,541,750 

3, 209, 314 
14.166 

1,039,083 

10,199 

•25,858 

3, 447, 573 

15, 867, 438 

26,999 

441,691 

114.367 

189,222 

6,409 

1,998 

4,866.909 

9,321 

16^800 
17.321 


77.4 
12, 102. 2 
15,504.4 

5.622.7 


1,600 
250.173 
320,504 

116,233 


82.546 

8.818 

219,516 


106.724 

11,401 

283,812 


108,824 
261,574 
604,316 

116.233 


335.5 


6,936 


2.707 


3.500 


10.436 


528.0 
27,142.6 


10,915 
561,087 


62,837 
649,668 


81,^2 
839,957 


02,157 
1,401,044 


•I 


4.3 


89 


1,285 


1,661 


1.750 


74.6 


1,542 


112,895 


145,962 


147,504 


•Estimated. 


PRODUCTION  OF  THE  PRECIOUS  METALS. 


857 
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TMalft«adMp 


Gold. 


SOtw. 


TotaL 


f 


033.974.6  n,S74,IB 


CZ.9 


*8.8QS.e 
414,571.7 
125.68S.7 

157.450L8 
68S.S 

29^02Su4 
14Jul 


11,717.297  |41,007.29t 


1.801 


DoUan. 


a;881,4M 


»0,70eLei2.005,5U 


1,191 


•181, 
8,509^958 
2.591^183 

8,254.964 

14.106 

000.009 

2,999 


•1,791^728  ,*^S^^568 
887,854  ;  1,062,616 
li;  7981067  16^547.913 


81,00&4|      642.881 

234,06a0  14. 888. 2a 

532.1  10.899 

2,387.5         49,854 

5.927.7        114.267 


8.289.8 

814.4 

9&7 

ia^i3&o  I 

45a9 


54,  sn 


70, 


847.676 

^569 

•29.900 

2.246^567 


448.510 

7.200 

•29^856 


•2.907,584 

9^652.575 

19,146.066 

3.325.547 
14,166 

1.048.519 

10.199 

•29^856 


2,891^809  j  8.539,730 


9.614,289  12,480,238  17.298;482 

26.899 


1X875!       16^000 
808,456  I      882,837 


812.7 
887.9 


171. 
6^499 
1,996 

271,667 
8^821 

110^899 
17.821 


77 


15.165 


3.688.433 


100 


19^607 


4.742.916 


441,691 
114.867 

190,972 

6^499 

1,996 

^014, 508 

91821 


IT, 


Gold. 


Oimoeo. 


DoUan. 


287.9 

•1,45L2 

115.108^0 

4.92L9 

2.460.8 

8,234.5 

42.568.8 


^951 

•29.999 

8.580,082 

101,745 

50,869 

66.863 

879,644 


Silver. 


On. 


DoUs. 


80.177.3103,661 


S6g2S9i6 
•2,418L7 


44,81L6 
816u4 


967.5 


6^78616 


1,162. 
•49, 


% 


926,386 
•6.541 


•20.000 


•119.000 


•39. 4        •SI 
•198. 6      *257 
52.804. 2j  68.271 
1,052.8     1.861 


196.1 
256.6 
11,638.1 


6^34L4 
•88L8 


250 

832 

15,040 


8.199 
•428 


♦8L0        ^40 


6^83L2 
•48.8 


•132.5 


8^186 
•96 


'171 


•788.6  •1,019 


TotaL 


Dollars. 


12,109,172   1.614,74L2 


6.0« 

•80,256 

8,649,253 

103,106 

51,109 

67,196 

894,684 


1,171,106 
•90^427 


•4,726 

964.682 
•6.697 


•20,171 


•18(»,019 


Gold. 


OanoM. 


62.9 

287.9 

•10,258.8 

829,67&7 

130,607.6 

159^92ai 

8,9ia8 

71,678.2 

14&1 


87,864.0 

236^46817 

582.1 

2.887.6 

6^754.4 

68,10L8 

680.8 

9&7 

14,109^5 
460.9 

6^66918 
887.8 


DoUan. 


1,801 
^861 
•211,866 
17,150,941 

3,805,848 

81,029 

1,479.«8 

2.899 


SflTW. 


33.379.668  81, 797, 474. 8 41, UO. 897*74, 480, 


1,866.767 

4.888^242 

10.899 

49.864 

118,963 

1,007.701 

18,040 

1,998 

891,567 

81,821 

17,821 


•1,7981990. 
890, 15& 
^800.119. 

54,770. 

256. 

868^808. 

5^669. 

•20.000. 

Mf  S40^  ••& 

9^614,66L 

1X878. 

106L 

81,48& 
48. 


n 


1. 

6168BJ 


1,180,887|]8,881,8] 
16^549,274191,8191172 


70.818 


46i8B0 
7. 

•a, 


i866j 


8.87X 

61, 

1,844, 

•a, 


2,806.668^4.710. 
IX  480. 667^7.  SIX 


X668.568l5 


788L6 


16,600 

882,837 

140 


2X 
441, 

116, 


1 
S 
8 
4 
8 

6 
7 
• 

16 

U 
28 
18 
M 
18 


87.788  1,12X484  16 

m     1X686  n 

,..{         1.888^  16 


4.74X667 


X618 


X084.674 
81821 


18X 
17, 
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From  Table  CLXXII  some  interestiug  relations  are  deducible.  It  appears  tbat  of  tbe  ore  mined  during  tbe 
census  year  91.39  per  cent,  in  tonnage  was  treated  at  the  reduction  works  and  8.61  per  cent,  was  left  on  the  dumps. 
The  average  result  of  working  treatment,  as  compared  with  assay  value,  was  81.86  per  cent,  of  the  gold  contents, 
79.68  x>er  cent,  of  the  silver,  and  80.40  per  cent,  in  all.  Notwithstanding  the  large  number  of  estimated  amounts 
entering  into  the  calculation,  these  results  are  probably  a  very  close  approximation  to  the  truth. 

The  highest  average  yield  was  from  the  Arizona  ores,  amounting  to  $7  01  gold,  $86  24  silver,  and  $93  25  total 
per  ton.  Of  the  localities  producing  any  considerable  amount  of  bullion,  Dakota,  with  an  average  of  $6  33  gold, 
$0  14  silver,  and  $6  47  total  per  ton,  appears  as  the  region  where  low-grade  gold  ores  are  worked  to  the  best 
advantage,  the  percentage  of  yield  to  assay  value  being  82.10  per  cent,  in  gold,  42.42  per  cent,  in  silver,  and  80.47 
per  cent,  tot^l. 

The  total  product  of  each  state  and  territory,  including  the  silver  contents  of  placer  gold,  appears  in  Table 
CLXXIII,  which  shows  the  aggregate  bullion  output  of  the  United  States  for  the  census  year. 

The  relative  quota  contributed  by  each  of  the  three  great  arbitrary  divisions  into  which  the  country  has  been 
apportioned  is  indicated  in  the  accompanying  abstracts,  from  which  it  will  be  seen  that  the  Pacific  division 
fnniishes  75.68  per  cent,  of  the  gold,  51.43  per  cent,  of  the  silver,  and  62.30  per  cent,  of  the  total.  The  division  of 
the  Rocky  mountains  yields  23.60  per  cent,  of  the  gold,  48.45  per  cent,  of  the  silver,  and  37.31  per  cent,  of  the  total. 
The  product  of  the  Eastern  division  represents  0.72  per  cent,  of  the  gold,  0.12  per  cent,  of  the  silver,  and  0.39  ])er 
cent,  of  the  total. 

Table  CLXXIV.— PRODUCTION  BY  GEOGRAPHICAL  DIVISIONS. 

PACIFIC  DIVISION. 


Alaaka 

AriKODA 

CalifomiA  ... 

Idaho 

Nevada 

Oregon 

Utah 

Washington. 


Total 


State  or  territory. 


Product. 


25,361,840 


Gold. 

Silver. 

Total. 

$5,861 

$51  ! 

$6,002 

211.085 

2, 325, 825 

2,  537. 790 

17, 150,  Ml 

1, 150. 887 

18,301.S28 

1,479,653 

464,550 

1, 944,1  U3 

4, 888. 242 

12,430,667 

17.318,909 

1, 097. 701 

27, 793 

1,125,494 

291,587 

4,  743, 087 

5. 034,  G74 

135, 800 

1,010 

136.  819 

21, 143, 879  = 


46, 405, 719 


DIVISION  OF  THE  ROCKY  MOUNTAINS. 


Colorado  .... 

Dakota 

Montana 

New  Mexico. 
"Wyoming  ... 


Total 


$2, 699, 898 

$16,549,274 

3, 305, 843 

70,813 

1, 805. 767 

2,905,068 

49,354 

892,337 

17,321 

7, 878, 183 

19,917,492 

$19. 249, 172 

3. 376, 656 

4, 710, 835 

441,691 

17, 321 

27, 795, 675 

EASTERN  DIVISION. 


Alabama 
Georgia  . 
Maine   .. 


Michigan 

New  Hampshire. 
North  Carolina.. 
Sonth  Carolina  . . 

Tonnesnee 

Virginia 


ToUl. 


$1. 301 

81,029 

2,999 


10.909 
118, 953 

13,040 
1,998 
9. 321 

239,640 


$332  , 
7.200  I 
25,858 
16,000 
140  ' 
56 


40.586  ; 


$1,  '.m 

81,361 

10,199 

25, 858 

2t*>,999 

119.093 

13,096 

1,998 

9,3J1 


289, 'iX 


SUMMARY. 


Paoiflo  division 

Division  of  the  Booky  monntains. 
Bastem  division 


Total. 


$25,261,840 

7, 878, 183 

289,640 


33, 379, 663 


$21, 143,  h70 

19, 917, 492 

49,586 

41,  no,  957 


$46,405,719 

27, 795, 075 

288, 2:» 


74,400.020 
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The  bullion  product  of  the  deep  mines  of  the  United  States  for  the  year  under  review  amounted  to  85  tons  900 
pounds  avoirdupois  (1,033,974.6  ounces  troy)  of  fine  gold,  and  1,087  tons  900  pounds  avoirdupois  (31,717,297  ounces 
troy)  of  fine  silver.  That  of  the  placer  mines  weighed  19  tons  1,824  pounds  avoirdupois  (580,766.6  ounces  troy)  in 
fine  gold,  with  which  were  alloyed  2  tons  1,498  pounds  avoirdupois  (80,177.3  ounces  troy)  of  silver.  The  total  weight 
of  fine  bullion  was  no  less  than  55  tons  724  pounds  avoirdupois  (1,614,741.2  ounces  troy)  of  gold,  and  1,090  tons  308 
pounds  avoirdupois  (31,797,474.3  ounces  troy)  of  silver.  These  huge  figures  mi^  be  better  grasped,  perhaps,  by 
considering  that  the  gold  represents  five  ordinary  car  loads,  while  a  train  of  109  freight  cars  of  the  usual  capacity 
would  be  required  to  transport  the  silver.  Historians  have  stated  that  during  the  early  Spanish  occupation  whole 
galleons  were  freighted  exclusively  with  silver  from  the  mines  of  Mexico  and  Peru.  This  would  hardly  seem  to  be 
an  exaggeration,  in  view  of  the  fact  that  the  present  annual  product  of  the  United  States  would  sufSce  to  form  the 
full  cargo  of  a  large  modem  vessel. 

COMPARISOlSrS. 

The  relative  proportion  of  placer  gold  to  that  produced  by  the  deep  mines;  the  i>ercentage  in  each  class  of 
product  of  the  precious  metals  from  the  several  mining  regions  of  the  United  States;  the  average  yield  per  square 
mile  and  per  capita  in  different  localities,  and  the  rank  of  the  states  and  territories  in  productiveness,  are  indicated 
in  the  following  exhibits: 

Table  OLXXV.— PERCENTAGE  OF  PLAOBE  GOLD  AND  GOLD  FROM  DEEP  MINES  IN  TOTAL  GOLD 

PRODUCT. 


state  or  territory. 


Alabama. 


Arixona 

California 

Colorado 

Dakota 

Georgia 

Idaho 

Ifiaine 

Montana 

KoTada , 

New  Hampshire 


Hydraulic,  placer, 
drift,  ana  river 
mines. 


100.00 
14.15 
50.03 
Hw77 
L54 
82.52 
59.45 


64.40 
L02 


Deep  miiies. 


State  or  territory. 


H  vdraolio,  placer, 
drift,  and  river 
mines. 


100.00 


85.85 
49.97 
96.23 
98.46 
17.48 
40.55 

100.00 
35.60 
98.98 

100.00 


New  Mexico... 
North  Carolina 

Oregon 

South  Carolina. 

Tennessee 

Utah 

Virginia 

Washington . . . 
Wyoming 


United  States  (inolnding  Alaska) . . . . 


8.94 
84.39 
50.16 


&86 
87.68 


3106 


Deep  mines. 


100.00 
96.06 
16.61 
49.84 

106.00 
96.14 

100.00 
12.87 

100.00 


64.08 


TABLE  OLXXVI.— RELATIVE  PRODUCTION  OF  THE  STATES  AND  TERRITORIES. 


Odd. 

Silrer. 

Total. 

State  or  territory. 

Placer  mines. 

Deep  mines. 

Total  gold. 

1 

Percent. 

Per  cent. 

Percent. 

Per  cent 

Percent 

Alabama , 

0.01 

0.01 
0.02 
0.63 
5L38 
&09 
9.90 
0.24 
4.48 
0.01 

A1«^A 

0.06 
0.25 
7L47 
0.85 
0.42 
0.56 
7.83 

^'^wna T 

0.85 

40.09 

12.16 

16.23 

0.07 

2.81 

0.01 

&66 

2.80 

40.26 

0.17 

8.40 

O^lifwnia .     -  T , . ,  r X .  ............. 

24.57 

Colorado 

25.84 

Dakota 

4.58 

Oeorsla 

0.11 

Tdfibo 

LIS 
0.02 
0.06 
7.07 
80.24 
0.04 
0.96 

2.01 

>|»^n9           

0.01 

Michigan 

0.03 

Montana , , .  ,               ^x^.*^ 

9.69 
0.42 

8.01 
22.64 
0.05 
0.28 
a53 
0.80 
0.08 
0.01 
1.27 
0.04 
0.08 
0.08 

5.41 
14.64 
0.03 
0.15 
0.36 
8.29 
0.04 
0.01 
0.87 
0.08 
0.41 
0.06 

6.34 

NevT da  - , ,  ,.-,.^,  ,  ■, x ........ x x ^ 

23.27 

New  HimiMfhire .        x    . 

0.04 

New  Mexico 

0.59 

North  Carolina 

0.04 
7.71 
0.05 

0.16 

Oregon 

0.07 

1.61 

South  Carolina , 

0.02 

Tennessee .........x^x 

Utah 

0.17 

It  54 

6.76 

Virgiiil^ -    , ....X.XX...X    X 

0.01 

Washington 

0.99 

0.18 

Wyomine. ...x.x.xx.x... 

0.02 

.  .    ^  "V                I'S  •••••■•---••"■"•••••••.••••••••■•.•..••..••••••«.•.•»««, 

Total 

too.  00 

100.00 

100.00 

100.09 

100.00 
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Table  GLXXYIL— AVEBAOB  PRODUCT  OP  GOLD  AUD  SILVER  PER  SQUARE  MHjE  AND  PER 

CAPITA. 


Average  product. 

StfttM  and  tenltorlM. 

Per  sqnare  milo. 

Per  capita. 

Gold. 

Silver. 

TotaL 

Gold. 

Sflver. 

T^itaL 

AIaIMIIIA  ............ ..............................  ....rr-.r.-r.rT.T- 

10.02 

0.01 

L87 

10&80 

25.08 

22.17 
1.86 

17.45 
0.00 

10.02 
0.01 

22.45 
115.57 
185.22 

22.65 
L37 

22.03 
a  31 
0.44 

82.25 

156.45 

2.00 

3.60 

2.28 

1L72 
0.43 
0.05 

50.25 
0.22 
1.08 
0.18 

20.75 

24.62 

82.70 
43.88 
7&21 

10.001 

0.20 

&24 

10.83 

18.80 

24.46 

0.05 

45.87 

0.005 

$0,001 
0.20 

AlMka 

$87.51 
1.88 

85.16 
a52 
0.0002 

14.25 

aou 

0.02 
74.10 
100L68 
0.05 
8.28 
0.0001 
0.16 

ArixonA. ............................... i^«........ t.-tt-t t 

120.58 
7.27 

150.24 
0.48 
0.01 
5.48 
0.22 
0.44 
10.88 

112.20 
L72 
8.20 
0.008 
0.20 

62.75 

CftlifOmtll  T  .  .  *  r T-,T,-r,,,-TrT - - 

SL16 

Colorado  ................................>>...■>.....  ^.T^r.-roviTT 

00.05 

I>Akot» 

24.08 

GeondA...... 

0.05 

Idaho 

60.62 

ifftilM WX T 

0.016 

mOhigMI r.. r.T. T 

0.0S 

Montam 

12.36 

44.16 
L18 
0.40 
2.28 

11.48 
0.43 
0.05 
8.43 
0.22 
1.06 
0.18 
0.81 

1L03 

14.68 
10.44 
88.47 

46.11 
7&51 
0.03 
a  41 
0.08 
6.28 
0.01 
0.001 
2.08 
0.006 
L81 
0.83 
0.66 
0.66 

2.60 

2.61 

fiL04 

120.80 

IS'^Vftdft  ..........  .....r..  ..*...............  ..1 ,,T 

278L14 

If^w  Hampdiln ............t....,......t 

0.08 

KewH«xloo 

8.60 

IS'orth  CaroUna 

0.08 

Oreson 

&44 

-V^.  V|^  v..  •••.....••..•.•«...•........■...•••••........••..•...•...•..••« 

Sooth  Carolina..... 

0.01 

TonnMa66 

0.001 

55.82 

82.04 
) 

84.07 

Virgi^tfA.- -  ...        ,,      

0.006 

0.015 

L81 

WvomiDff ....XX 

0.88 

11.44 
13.50 

1&02 

23.04 

48.74 

0.82 
0.82 

8.20 

8.21 

2&87 

L48 

TTnitAd  SftAtw  (Dot  inoladinff  Alaska) 

L48 

ffold  and  •'Ww.  with  Alaska) ..,  r ..,....,,.,  r , , 

&80 

sold  and  sflTsr.  and  not  inclndinff  Alaska) 

&82 

Arivona,  and  Idaho 

1 

47.01 

Table  CLXXVIIL— RANK  OF  THE  STATES  AND  TERRITORIES  IN  PRODUCTION  OF  THE 

PRECIOUS  METALS. 


In  aotnal  product. 

In  product  per  square  mile. 

In  product  per  capita. 

Gold. 

Silver. 

TotaL 

Gold. 

1 

!         Silver. 

1 

Total. 

1 

Gold. 

SUver. 

TotaL 

LCaUfomia. 

L  Colorado. 

1.  Colorada 

1.  CaUfomia. 

L  Colorado. 

1 

1 

L  Colorado. 

1.  Nevada. 

L  Nevada. 

L  Nevada. 

2.  Nevada. 

2.  Nevada. 

1    2.  California. 

2.  Nevada. 

2.  Nevada. 

2.  Nevada. 

2.  Montana. 

1    2.  Colorada 

2.  Montana. 

8.  Dakota. 

8.  Utah. 

;    8.  Nevada. 

8.  Colorado. 

8.  Utah. 

8.  CaUfomia. 

3.  Idaho. 

8.C<dorada 

4.  Colorado. 

4.  Montana. 

'    4.Trtah. 

4.  Dakota. 

4.  Arizona. 

4.  Utah. 

4.  Dakota. 

4.  Arizona. 

4.  Arizona. 

&  Montana. 

6.  Arizona. 

1    6.  Montana. 

5.  Idaha 

6.  Montana. 

6.  Montana. 

6.Califonaa. 

6.  Utah. 

6.  Idaha 

&  Idaho. 

&  California. 

&  Dakota. 

&  California. 

&  Idaho. 

&  Colorada 

&  Idaha 

OuUtah. 

7.  Oregon. 

1    7.  Idaho. 

1 

7.  Arisona. 

7.  Oregon. 

7.  Idaha 

7.  Dakota. 

7.  Oregon. 

7.  New  Mexica 

7.  Dakota. 

KUtah. 

■    &NewMexioa 

aidaha 

aUtah. 

8.  New  Mexico. 

8.  Arizona. 

8.  Arizona. 

&  California. 

a  California. 

O.Ariaona. 

8.  Dakota. 

0.  Oregon. 

8.  N.  Carolina. 

0.  Dakota. 

0.  Oregon. 

8.Utah. 

0.  Dakota. 

Ol  Oregon. 

10.  Washington. 

10.  Michigan. 

10.  New  Mexica 

10.  Washington. 

10.  Michigan. 

10.NewMexioo. 

10.  Washington. 

10.  Oregon. 

10.NewMexiea 

11.  K.Carolina. 

IL  Oregon. 

IL  Washington. 

ILAriaona. 

IL  Maine. 

IL  N.Hampahi'e. 

11.  Wyoming. 

lLN.Hampshi*a 

IL  Waahingtoo. 

12.  Georgia. 

IS.  N.Hampshi*e. 

12.  N.  Carolina. 

12.  Georgia. 

IS.  Oregon. 

IS.  N.  Carolina. 

12.NewMexioa 

12.  Michigan. 

12.WynDing. 

18.KewMexioa 

18.  Maine. 

18.  Georgia. 

18.  N.Hampshire. 

18.  N.  Carolina. 

18.  Washington. 

18.  Alaska. 

18.  Maine. 

13.  Alaska. 

14.  Wyoming. 

14.N.Hampahi*e. 

14.  &  Carolina. 

14.  Georgia. 

14.  N.  Carolina. 

14.  N.Carolina. 

l&S.  Carolina. 

15.  Michigan. 

16.NewMezioo. 

1&  Michigan. 

16.  Georgia. 

15.N.Hampahi'a 

l&N.HampahirsL 

1&  Wyoming. 

l&ViigiBia. 

l&S.  Carolina. 

1&  N.  Hampshire. 

la  Georgia. 

17.  Virginia. 

17.  &  Carolina. 

n.Wyonlng. 

17.  Maine. 

17.  &  Carolina. 

17.  Michigan. 

J&Alaaka. 

1&  Maine. 

l&Maiaa. 

1&  Virginia. 

18LVii«iBla. 

laMalna 

ll-lCaine. 

18L  Virginia. 

lOLT^wsaasft 

18l  Wyoming. 

18L  Maine. 

UL&Carolinai. 

M.TflBBeMee. 

SQL  Alaska. 

SO.Aiabaaa. 

SO.  Tsnnesiee. 

10  Timncimoo 

SO.  TerniBsegSL 

SLAlabaayL 

SLTwinaaass. 

SL  Alaska. 

SL  Alahama 

SLAlabaBA. 

SL'^^rgiBla. 

S&AlabaouL 

S&AJadn. 

S&AlabaouL 

I 
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In  addition  to  the  returns  received  directly  from  the  mines,  there  are  several  minor  points  to  be  included  in  the 
total  yield.  A  larger  item  than  it  is  usnaUy  conddered  to  be  is  the  annual  hoarding  of  rich  specimens.  This  is  not 
accounted  for  in  the  mine  production  as  reported.  While  it  is  impossible  to  state  the  actual  amount  thus  absorbed 
with  any  degree  of  precision,  a  careftil  estimate  would  place  the  value  of  the  gold  nuggets  and  ore  annually  added 
to  tbe  cabinets  of  collectors  at  not  less  than  $150,000,  and  that  of  the  silver  ore  at  about  $50,000.  This,  m  view  of 
the  great  number  of  mineral  ooUections  maintained  throughout  the  mining  territory,  is  certainly  not  an  overestimate. 

There  is  also  quite  an  extensive  manufisicture  of  gold  quartz  into  jewelry  and  souvenirs,  particularly  in  San 
Francisco.  The  value  so  absorbed  probably  does  not  fall  short  of  $50,000  annually.  In  1870  the  United  States 
mining  commissioner  estimated  the  amount  of  gold  hoarded  as  specimens  or  worked  up  by  local  jewelers  at 
$400,000.  The  same  authority,  at  that  period,  estimated  the  annual  loss  of  gold-dust  in  handling  as  currency  at 
$100,000.    As  the  practice  of  using  dust  for  money  has  almost  disappeared,  the  amount  so  lost  is  now  very  small. 

Another  indefinite  quantity  is  the  value  of  precious  metal  lost  in  melting,  in  assay  grains,  etc.  Summing  up 
the  estimates  for  these  additional  items,  the  following  result  is  reached: 

Tablb  CLXXIX.— PBODUCTION  UJSAOCOUNTED  FOK  IN  TABULATION. 


Ballion  product  ahown  in  preceding  table* 

Betimated  Ttlne  of  ipeoimens  hoarded 

Estimated  Talae  of  gold  quartz  made  into  Jewelry  and  eonTenirs 

Estimated  Talae  of  gold  duet  loot  in  handling  as  currency 

Estimated  loss  in  melting  and  assaying,  assay  grains,  etc 

Tots! 


$33,379,003 


150,000 

50,000 ; 

10,000 
M.000 


83,008,088 


$41. 110, 057 
60,000 


10.000 
41,170,057 


174,400.620 

300,000 

50,000 

10,000 

80,000 

74, 780, 830 


ASSAY  VALUE  OF  FINE  BULLION.  4 

For  couvenieuce  in  referring  to  the  dual  series  of  troy  weights  of  fine  bullion  and  their  equivalent  assay  values, 
the  following  conversion  tables,  which  were  prepared  for  use  in  tabulating  the  census  statistics  of  productioUi  are 
here  appended: 
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Table  OLXXX.— COlSrVBRSION  OF  TBOY  (JuNCES 


QOLD. 

1  wmoe  Tny  s  $20.871834.    1  dollar  =  0.018374907(26  onno*  TT07. 


Oonoas. 

DoUani. 

'  OnnoM. 

Dollars. 

Owioes. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

1 

2a  671884 

11 

227.300174 

21 

434.108514 

81 

640.826854 

41 

847. 545104 

2 

4L  848668 

12 

248.062008 

22 

454.780348 

32 

66L  498688 

42 

868.217028 

8 

62.016602 

13 

268.733842 

23 

475. 452182 

83 

682.170522 

43 

888.888862 

4 

82.687886 

14 

280.405676 

24 

496w 124016 

84 

702.842356 

44 

909.560696 

6 

108. 85G170 

15 

310. 077510 

25 

616.796850 

85 

723.514190 

45 

980.232530 

0 

124.031004 

16 

880.748344 

26 

537.467684 

86 

744.186024 

46 

960.904364 

7 

144.702888 

17 

35L42U78 

27 

55&  139518 

87 

764.857858 

47 

971.576198 

8 

165.874672 

18 

372.003012 

28 

57a  811352 

88 

785.529692 

48 

992.248032 

0 

186.046506 

10 

302.764846 

29 

509.483186 

89 

806.201526 

49 

1, 012. 919866 

10 

10 

206.718840 

20 

413.436680 

80 

620.155020 

40 

826.873360 

50 

1,083.591700 

OunOM. 

DoUan. 

Ounces. 

Dollars. 

Ounoes. 

Dollars. 

Ounces. 

Dollars. 

Owioes. 

Dollars. 

100 

2,067.1834 

1.100 

22.780.0174 

2.100 
2.200' 

48,410.8514 

8,100 

64.082.6854 

4,100 

84.754.5104 

200 

4,184.8668 

1,200 

24,806.2008 

45,47&0348 

8,200 

66,149.8688 

4.200 

86.821.7028 

800 

6^201.5502 

1.800 

26.873.8842 

2.800 

47,545.2182 

8.800 

68.217.0522 

4,800 

88. 88a  8862 

400 

8,268.7836 

1.400 

28.940.5676 

2.400 

49.612.4016 

8.400 

70,284.2356 

4,400 

90,956.0696 

500 

10. 836. 9170 

1.500 

31.007.7510 

2.500 

51,679.5850 

S.500 

72,35L4190 

4,500 

93,023.2530 

600 

12.403.1004 

1.600 

33,074.9844 

2.600 

53,746.7684 

8,600 

74,4]&6024 

4,600 

96^090.4364 

700 

14, 47a  2888 

1.700 

85,142.1178 

2.700 

55.813.9518 

8.700 

76^485.7858 

4,700 

97,157.6196 

800 

16^587.4672 

1.800 

87,209.8012 

2.800 

57.88L1852 

8,800 

78,552.9692 

4,800 

99,224.8032 

600 

18.604.6506 

1.800 

89. 27a  4846 

2.900 

59.948.3186 

8,900 

80, 620. 1526 

4,900 

10L,29L9866 

10 

1,000 

90^671.8340 

2.000 

41,848.6680 

3,000 

62,016.5020 

4,000 

82,687.3360 

5,000 

108,85011700 

SILVER. 


1  onnee  Traj  s  $1.2029.    1  dollar  ^  0.778466028618  oonce  Troj. 


Ooiioet. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Omioes. 

Ddllais. 

L29S9 

11 

14.2219 

21 

27.1509 

31 

40.0790 

41 

5a  0088 

2.5858 

12 

15.5148 

22 

2a4438 

82 

4L3728 

42 

54.3018 

a87«7 

IS 

ia8an 

23 

29.7367 

S3 

4^6657 

43 

6&5047 

5.1716 

14 

laiooo 

24 

8L0296 

84 

4a  9686 

44 

56.8876 

a4645 

15 

18.8935 

25 

82.3225 

85 

45.2615 

45 

5a  1806 

7.7574 

16 

20.6864 

26 

3a  6154 

36. 

4a  5444 

46 

50.4734 

8.0503 

17 

21.0793 

27 

84.9083 

37 

47.8373 

47 

60.7663 

10.34S2 

18 

23.2722 

28 

36.2012 

38 

49.1302 

48 

63.0502 

1L6981 

19 

24.5651 

29 

37.4941 

39 

50.4231 

48 

6a  3521 

10 

10 

12.9290 

20 

26.8580 

30 

3a  7870 

40 

6L7160 

60 

64.6450 

Ounces. 

DdUan. 

Ounces. 

Dollars. 

Ounce*. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

100 

129.20 

1,100 

1,422.10 

a  100 

1 

2,7iaoe 

a  100 

4,007.99 

4,100 

5,80a80 

200 

25a  58 

1,200 

1,55L48 

2,200 

2,844.38 

8;  200 

4,137.28 

4.200 

5, 48a  18 

S              300 

387.87 

1,300 

1,680.77 

2,300 

2.97X67 

8,300 

4.2eaS7 

4,300 

5^56147 

4              400 

617. 16 

1.400 

l,8ia06 

2,400 

3.102.06 

8;  400 

4,395l86 

4,400 

^0Ba76 

5>             500 

1 

64a  45 

1,500 

1,980.35 

2,500 

3.232.25 

8,500 

4.525.15 

4,500 

5^81105 

6i             000 

1                      77^74 

1.000 

2, 06a  64 

2,000 

8,86L54 

8;  000 

4,654.44 

4,000 

^on.34 

700 

ooao3 

1,700 

2.197.93 

8,700 

8, 48a  83 

8,700 

4,78173 

4,700 

6^07aC3 

800 

1,034.32 

1,800 

8,827.22 

2,800 

3,e2ai2 

aooo 

4,01102 

4,800 

%m^n 

000 

1,16161 

1,900 

2, 45a  51 

2.000 

8,748141 

8;  000 

5,01131 

4,806 

6^88121 

10 

1,000 

1,388.00 

8,000 

8, 58a  80 

8,800 

3, 87a  70 

4,000 

5^171.00 

6^000 

o^itaso 
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OF  FINE  METAL  INTO  UNITED  STATES  MONEY. 


GOLD. 


1  ouooe  Troy  =  $20.671834.    1  dollar  =  0. 048374057925  oonce  Troy. 


Oonoea. 


61 
52 
53 
54 
55 
56 
57 
58 
50 
60 


Dollars. 


1,054.263684 
1. 074. 935368 
1,  OOl  607202 
1, 116. 270036 
1,136.950870 
1, 157. 622704 
1. 17&  294538 
1, 198. 966372 
1, 219. 638206 
1,240.810040 


Onxices. 


61 
62 
63 
64 
63 
66 
67 
68 
60 
70 


Dollars. 

Oanoes. 

Dollars. 

a                                                       1 

Ounces. 

1,26a  981874 

•     71 

1,467.700214 

81 

1.28L  653708 

72 

1,48&  372048 

82 

1, 802. 825542 

78 

1, 500. 043S82 

83 

1, 322. 997376 

74 

1,529.715716 

84 

1, 843. 660210 

75 

1,550.387550 

85 

1.364.341044 

76 

1, 571.  059.184 

86 

1. 385u  012878 

77 

1, 591. 731218 

in   1 

1, 405. 684712 

78 

1, 612. 403052 

88    , 

1*426.356546 

79 

1,633.074886 

89 

1,447.028380 

80 

1. 653. 746720 

90 

1 

Dollars. 


1.674. 
1,605. 
1,715. 
1,736. 
1, 757. 
1,777. 
1.79& 
1, 819. 
1,830. 
1,860. 


rs. 

Ounces. 

DoUara. 

418554 

91 

1,881.186894 

090388 

92 

1,90L  808728 

A 

762222 

93 

1.922.480562 

• 

434056 

94 

1,943.152396 

105890 

95 

1, 963. 824230 

777724 

90 

1.084.496061 

449558 

97 

2, 005. 167898 

121392 

98 

2,025.839732 

793226 

99 

2, 046. 511560 

465060 

100 

2,067.183400 

10 

Ounces. 


6,100 
5,200 
5,300 
5,400 
5,500 
5,600 
5,700 
5,800 
5.900 
6^000 


Dollars. 


105,426.3584 
107.403.5368 
100, 560. 7202 
111,  627. 9036 
113, 605. 0870 
115,762.2704 
117,829.4538 
119,896.6872 
121,963.8206 
124,031.0040 


Ounces. 


Dollars. 


6,100 
6.200 
6,300 
6,400 
6,500 
6,600 
6,700 
6,800 
6,900 
7,000 


126, 09&  1^4 
128,165. 8708 
130.232.5642 
182,299.7376 
134,366.9210 
136,434.1044 
188,501.2878 
140,668.4712 
142,635.6546 
144, 702. 8380 


Ounces. 


7,100 
7.200 
7,300 
7,400 
7,600 
7,600 
7.700 
7.800 
7,900 
8,000 


Dollars. 


146,770.0214 
148,837.2048 
160, 904. 3882 
152, 97L  5716 
155, 03a  7550 
157, 106. 9384 
150, 173. 1218 
161.240.8052 
163,307.4886 
165,874.6720 


Ounces. 


8.100 
8,200 
8,300 
8,400 
8,500 
8,600 
8,700 
8,800 
8,900 
9,000 


Dollars. 

167. 441. 8554 
160. 600. 0388 
171, 576. 2222 
173, 643. 4056 
175, 710. 5890 
177, 777. 7724 
179. 844. 9568 
181,912.1892 
183,979.3226 
186,046.5060 


Ounces. 

9,100 
9,200 
9,3C0 
9.400 
9,500 
9,600 
9,700 
9.800 
9.900 
10,000 


Dollars. 

188.118. 
190, 180. 
192,248. 
194, 815. 
196,382 
198,449. 
200, 51& 
202,583. 
204.651. 
206,71a 


6894  1 

8728  2 

0562  3 

2300  4 

4230  5 

6064  I   6 

7808  7 

9732  !   8 

15G6  I   9 

3400  10 


SILVER. 


1  ounce  Troy  =  $L8089.    1  dollar  =  0.778466028513  onnce  Troy. 


Ounces. 

Dollars. 

Onncea. 

Dollars. 

Onnces. 

Dollars 

Ounces. 

DoUars. 

Ounces. 

Dollars. 

61 

65.9379 

61 

7a  8660 

71 

91.7999 

81 

104.7249 

91 

117.6589 

62 

67.2308 

63 

80.1698 

72 

0a0888 

82 

ioaoi78 

92 

lia9468 

63 

6a  6237 

63 

8L4527 

78 

94.3817 

83 

107.3107 

03 

120.2397 

64 

69.8166 

64 

82.7456 

74 

95.6746 

84 

loaooso 

94 

121.5826 

65 

7L1095 

66 

84.0386 

76 

9a9675 

85 

109.8965 

95 

122.8256 

66 

72.4024 

66 

85.3314 

76 

9a  2604 

86 

11L1894 

96 

124.  U84 

67 

7a  0953 

67 

8a  6243 

77 

9a6533 

87 

112.4823 

97 

125.4113 

68 

74.9882 

68 

87.9172 

78 

100.8462 

88 

lia  7762 

98 

12a  7042 

60 

7a  2811 

60 

80.2101 

79 

102.1391 

89 

lia0681 

99 

127.9971 

00 

77.6740 

70 

9a  6080 

80 

10a4320 

90 

lia3610 

100 

129.2900 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

6,100 

a59a70 

a  100 

7,88a  69 

7,100 

a  179. 50 

a  100 

10, 472. 40 

0,100 

11,765.39 

6,200 

a  723. 08 

a200 

aoiao8 

7,200 

9,30a88 

a200 

10, 601. 78 

a2oo 

11.894.68 

6,300 

a  852. 87 

a8oo 

a  14a  27 

7,300 

9, 43a  17 

asoo 

10. 78L  07 

a800 

12, 02a  87 

5,400 

a  981. 66 

a4oo 

a  274. 56 

7,400 

9,567.46 

a  400 

10. 860. 36 

9,400 

12. 15a  26 

6,600 

7.  lia  96 

a6oo 

a4oa85 

7,600 

9,60a76 

asoo 

10.080.66 

9,500 

12,282.56 

6,600 

7, 24a  24 

a6oo 

a  53a  14 

7,600 

0,82a  04 

a6oo 

ll,lia04 

0.600 

12,411.84 

6,700 

7,869.63 

a7oo 

a662.43 

7,700 

0.95a  83 

8^700 

11, 24a  23 

0,700 

12.64L13 

6,800 

7, 49a  82 

a  800 

a  701. 72 

7,800 

10,084.62 

a8oo 

11. 377. 52 

0.800 

12, 67a  42 

6,000 

7, 62a  11 

a9oo 

a  021. 01 

7,900 

lasiaoi 

a9oo 

ll,50a81 

9.900 

12.798.71 

aooo 

1 

7,767.40 

7,000 

9,050.80 

aooo 

10, 84a  20 

aooo 

11. 63a  10 

10,000 

12. 02a  00 

1 

3 
8 
4 
6 
6 
7 
8 
9 
10 


■    1 

.   2 

'    8 

4 

A 

'   6 

I   . 

!   8 
10 
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PRECIOUS  METALS. 


Table  OLXXXL— CONVERSION  OP  UNITED  STATES 


GOLD. 


1  dollar  =  0.M8374H7t26aaaee  Troy.    1  ounce  Troy  ^  I10.07UM. 


DoUan. 


2' 

5 

6 
7 
8 
0 
10 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


Dollars. 


1 

100 

2 

200 

8 

800 

4 

400 

5 

500 

6 

000 

7 

700 

8 

800 

9 

900 

10 

1.000 

Ounoea. 


0.048375 
0.098750 
0. 145125 
0.193500 
0.241875 
0.290250 
0.338025 
0.387000 
0.435375 
0.483760 


Dollars. 

Ounoea. 

Dollars. 

Ounoea. 

11 

0.533125 

21 

1. 015874 

12 

0.580499 

22 

L 064249 

13 

0.628874 

23 

1.112624 

14 

0.677249 

24 

1.160999 

15 

0.725624 

25 

1.209374 

16 

0.773999 

26 

1.257749 

17 

0.822374 

27 

1.306124 

18 

0. 870749 

28 

1.354499 

19 

0. 919124 

29 

1.402874 

20 

0.967499 

30 

1.451249 

Dollara. 


31 
32 
83 
84 
35 
36 
37 
38 
89 
40 


i 

Onncea. 

Dollars. 

Ounoea. 

1 

1.499624 

41 

L983873 

L  547999 

42 

2.031748 

1.596374 

43 

2.080123 

1 

1. 644749 

44 

2.128498 

1.693124 

45 

2.176873 

, 

1.741488 

46 

2.225248 

1.769873 

47 

2.273623 

1.838248 

48 

2.821998 

1 

1.886623 

49 

2.370373 

i 

1.934998 

50 

2.418748 

Ounces. 


4.837496 

1.100 

9.674992 

1,200 

14.512487 

1,300 

19.340083 

1,400 

24.187479 

1,500 

29l  024075 

1,600 

38.862471 

1.700 

88.699966 

1.800 

43.537462 

1,900 

4&  874968 

2.000 

Dollara. 


nces. 

Dollars. 

53.212454 

2,100 

58.049950 

2,200 

62.887445 

2,300 

67. 724941 

2.400 

72.562437 

2,500 

77.309933 

2.600 

82.237428 

2,700 

87. 074924 

2.800 

91. 912420 

2.900 

96. 749916 

3.000 

Ounces. 

Dollars. 
^3,100 

Ounces. 

Dollars. 

Ounces. 

101. 587412 

149. 962370 

4.100 

19&  387327 

106u  424907 

3.200 

154.799865 

4,200 

203.174823 

111.262403 

3,800 

159. 637361 

4.300 

20a  012319 

lia  099899 

8,400 

164.474857 

4,400 

212.849815 

120.937395 

3,500 

169. 312353 

4,500 

217.687811 

12& 774891 

3.600 

174. 149849 

4.600 

222.824806 

180.612386 

3,700 

178.987844 

4,700 

227.862802 

135.449882 

8,800 

183.824840 

4.800 

832.199798 

14a  287878 

8,900 

188.662336 

4,900 

287.087294 

145.124874 

4.000 

193.499833 

5.000 

94L  874790 

SILVER. 


1  dollar  =  0.773455028513  Troy  ounce.    1  ounce  Troy  =  $1.2929. 


Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 
21 

Ounces. 

Dollan. 

Ounces. 

Dollars. 

Ounces. 

1 

0.77846 

11 

&  50801 

16.24256 

31 

28.97711 

41 

8L  71166 

2 

1.54691 

12 

9.28146 

22 

17. 01601 

32 

24.75056 

42 

82.485U 

3 

2.82037 

18 

10.05402 

23 

17. 78947 

33 

2&  52402 

43 

83.25857 

4 

8.09382 

14 

10.82837 

24 

1&  56292 

84 

26.29747 

44 

84.03202 

9 

5 

8.86728 

15 

11. 60183 

25 

10.83638 

85 

27.07093 

45 

34.80548 

ft 

6 

4.64073 

16 

12.37528 

26 

20.10983 

36 

27.84488 

46 

8&  57803 

7 

5.41419 

17 

13.14874 

27 

20.88329 

37 

28.61784' 

47 

36.35230 

8 

6.18764 

18 

18.92219 

28 

2L  65674 

38 

29.39129 

48 

37.12584 

9 

6.96110 

19 

14.60565 

29 

22.43020 

89 

80.16475 

40 

37.80980 

10 

10 

7.73455 

20 

15.46910 

80 

28.20365 

40 

80.93820 

50 

8a  67275 

Dollars. 
100 

Ounces. 

Dollars. 
1.100 

Ounces. 
850.80053 

Dollars. 
2,100 

Ounces. 

Dollara. 

Oimces. 

Dollars. 

Ounces. 
8. 171. 16560 

77.84550 

1,624.25555 

8,100 

2.397.71057 

4,100 

200 

154.69100 

1.200 

02&  14603 

2.200 

1,701.60105 

8.200 

2,475.05608 

4,200 

8.24&51110 

300 

282.03651 

1,800 

1,005.49153 

2.300 

1,778.94655 

3.800 

2,562.40158 

4,800 

3,325.85660 

400 

809.38201 

1,400 

1.082.83703 

2,400 

1.856.29206 

8.400 

2,629.74708 

4,400 

3,403.20210 

500 

886.72751 

1,500 

1,160.18254 

2,500 

1. 933. 63756 

8.600 

2.707.09258 

4.500 

3.480.54761 

600 

464.07301 

1,600 

1.237.52804 

2.600 

2,0ia96306 

8.600 

2.784.43808 

4.600 

3,557.80311 

700 

54L  41852 

1.700 

1.314.87854 

2.700 

2.088.32856 

8,700 

2.861.78350 

4.700 

8,635.23861 

800 

61&  76402 

1.800 

1.392.81904 

2,800 

2.165.67407 

3,800 

2,930.12909 

4.800 

8.712.58411    1 

900 

696.10962 

1,900 

1.469.56454 

2,900 

2,243.01967 

8,900 

8,016.47450 

4,000 

8,780.02062 

10 

1,000 

778.45608 

2,000 

1,546191006 

8,000 

2,820.86607 

4,000 

8,008.82000 

6^000 

8,867.27513 
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MONEY  INTO  TEOY  OUNOBS  OP  FINE  METAL. 


GOLD. 


1  dollar  =  0.0MI74a5Ta2(oiiiioe  Troy.    1  «aaM  Tray  a  |M.«7USi. 


Dollan. 

Onnoes. 

Dollan. 

Onxioes. 

Dollan. 

Onnoes. 

Dollan. 

Oonoea. 

DoUa^a. 

OoBoea. 

51 

2.407128 

01 

2.960872 

71 

3.434022 

81 

8.018872 

01 

4.402111 

63 

2.515498 

88 

2.999247 

72 

8.482907 

82 

8.008747 

02 

4.450480 

63 

2.688878 

88 

8.047022 

78 

8.581372 

88 

4.01512S 

08 

4.408871 

64 

2.612248 

64 

8.096097 

74 

8.579747 

84 

4.063400 

04 

4.647S48 

56 

2.000823 

05 

8.144872 

75 

3. 828122 

85 

4. 111871 

06 

4.608021 

M 

2.708998 

06 

8.192747 

78 

8.870497 

86 

4.100240 

08 

4.648006 

67 

2.7OT873 

87 

8.241122 

77 

8.724872 

87 

4.208821 

07 

4.002871 

58 

2.805748 

88 

8.288407 

78 

3.773247 

88 

4.25099b 

08 

4.740740 

50 

2.854128 

00 

8.887872 

70 

3.821022 

89 

4.805371 

00 

4.789121 

00 

2.902487 

70 

8.880247 

80 

3.809997 

90 

4.353740 

100 

4.887490 

Dollars. 

Oonoes. 

Dollan. 

Onnoea. 

Dollacs. 

Oonoea. 

DoUara. 

Oonooa. 

Dollan. 

Obboos. 

6,100 

240L  712285 

6^100 

285.087248 

7,100 

343.402201 

8,100 

39L  837150 

0,100 

440.212U7 

1 

6^200 

26L  649781 

0^200 

290.924789 

7,200 

348.299007 

8,200 

300.074055 

0,200 

446.049018 

2 

6^800' 

250L8873n 

6,800 

804.702235 

7,300 

358.187193 

8,800 

40L  512151 

0.800 

440.887100 

3 

6^400 

36L  224778 

0,400 

809.599781 

7,400 

357.974089 

8,400 

40& 340647 

0,400 

464.724004 

4 

5.500 

208.082260 

0^500 

814.487227 

7,500 

862.812184 

8,500 

4U.  187142 

0,600 

450.502100 

5 

6,000 

270.899704 

6^000 

819. 874722 

7,000 

887.849880 

8,000 

410.024038 

0.000 

404.890600 

6 

5.700 

27& 787200 

0,700 

824.112218 

7,700 

372.487170 

8,700 

420.882184 

9,700 

400.237002 

7 

5,800 

280.574750 

0^800 

828.949714 

7,800 

377.324072 

8,800 

425.600630 

9,800 

474.074588 

8 

5,900 

285.412252 

0,900 

83&787210 

7,000 

382.162108 

8,900 

430.687126 

9,900 

47a  912083 

0 

6^000 

290.249748 

7,000 

888.024706 

8^000 

387.999083 

9.000 

435.874821 

10,000 

488.740570 

10 

SILVER. 


1  dollar  =s  0.773465023618  Troy  onnoe.     1  onnoe  Troy  =  $1.2020. 


Dollan. 

Onncaa. 

Dollan. 

Oonoea. 

DoUan. 

Ounces. 

Dollan. 

Oonoea. 

Dollan. 

Oonoea. 

51 

30.44021 

01 

47.18078 

71 

54. 91531 

81 

02.64086 

91 

7a  88441 

1 

52 

40.21000 

62 

47.95421 

72 

5a  68870 

82 

Oa  42331 

92 

71. 15780 

2 

53 

40.00312 

08 

4a  72707 

78 

sa 40222 

83 

64.19677 

93 

7L  93132 

3 

54 

41.70057 

04 

49.50113 

74 

57.23507 

84 

64.97022 

94 

72.70477 

4 

55 

42.54003 

05 

60.27458 

75 

sa  00913 

85 

oa  74308 

95 

7a  47828 

5 

SO 

43.31348 

00 

51.04803 

76 

sa  78258 

80 

oa  51713 

90 

74.26188 

8 

57 

44.08004 

07 

5L  82149 

77 

50.55004 

87 

07.29050 

97 

7a  02514 

7 

58 

44.80030 

08 

52.59494 

78 

00.82949 

88 

oa 06404 

96 

7a  79850 

8 

50 

45.03385 

09 

Sa  86840 

79 

OL  10295 

F9 

oa 83750 

99 

7a  57206 

0 

00 

40.40730 

70 

64.14186 

80 

OL  87040 

90 

sa  61005 

100 

77.34550 

10 

Dollan. 

Oonoea. 

Dollan. 

Oonoea. 

DoUan. 

Ounces. 

Dollan. 

Oonces. 

Dollan. 

Oonoea. 

5.100 

3,044.62002 

a  100 

4, 7ia  07564 

7,100 

5,49L53067 

a  100 

a284. 08500 

9,100 

7, 03a  44071 

1 

5.200 

4,021.00012 

a2oo 

4,79&42115 

7.200 

5. 50a  87017 

a200 

a  342. 33119 

9.200 

7,  Ua  78022 

2 

5.300 

4,099.31102 

aooo 

4,872.78665 

7,800 

5. 04a  22107 

aooo 

a  4ia  67070 

0,300 

7,  lOa  13172 

3 

5.400 

4,17a  05713 

a4oo 

4,950.11215 

7,400 

5. 72a  50717 

a4oo 

a  497. 02220 

a4oo 

7, 27a  47722 

* 

5.500 

4,254.00203 

asoo 

a  027. 45705 

7,500 

5,800.91268 

asoo 

a  574.  sono 

asoo 

7,847.82272 

5,000 

4,33L34813 

aooo 

5, 104. 80310 

7,000 

a  87a  25818 

aooo 

a  051.  71320 

0,000 

7, 42a  10823 

5.700 

4,40a09303 

a  700 

a  182. 14800 

7,700 

5, 05a  00808 

a  700 

a  729. 05870 

0,700 

7, 502. 51373 

5,800 

4, 48a  08914 

aooo 

a  250. 49110 

7,800 

a  032. 04018 

asoo 

a80a40421 

0.800 

7, 570. 86028 

5.000 

4.503.38404 

aooo 

5, 38a  83966 

7,900 

aua  20409 

aooo 

a  88a 74971 

0,900 

7,657.20473 

0^000 

4, 04a  78014 

7,000 

6,414.18516 

8^000 

0^187.04019 

0,000 

a90L  09521 

10,000 

7,734.65024 

10 
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PRECIOUS  METALS. 


DISCOUNT  AND  MARKET  VALUE. 

The  figures  given  in  the  preceding  tables  are  of  assay  values,  and  are  therefore  considerably  higher  than  the 
actual  market  value.  •  Disregarding  express  charges,  commissions,  and  cost  of  refining  and  coining,  there  is  still  a 
large  deduction  to  be  made  for  this  discount,  in  estimating  the  cash  value  of  the  bullion  to  the  producers.  Assuming 
the  gold  to  have  brought  on  the  average  $20  per  troy  ounce  and  the  silver  $1  12 J  per  troy  ounce,  the  cash  received 
would  have  been  $32,394,794  for  the  gold,  $35,772,160  for  the  silver,  and  $68,166,954  total.  The  loss  to  the  miners, 
as  compared  with  the  full  assay  value,  would  therefore  have  been  $984,869  on  the  gold,  $5,338,797  on  the  silver,  and 
$6,323,666  altogether,  or  about  one  thirty-fourth  of  the  full  gold  coining  value,  over  one-eighth  of  the  nominal  silver 
value,  and  over  one-twelfth  in  all,  during  the  single  census  year.  While  there  is  no  regular  discount  on  gold, 
the  large  amount  of  placer  gold  sold  at  an  undervaluation  renders  the  average  price  assumed  a  probable  one.  The 
price  for  the  silver  is  an  estimate  of  average  local  rates  for  the  year. 

THE  OUTLOOK. 

The  immediate  outlook  for  the  precious-metal  mines,  as  a  whole,  is  very  encouraging.  The  great  Leadville 
(Colorado),  Eureka  (Nevada),  Tombstone  (Arizona),  and  Bodie  (California)  districts  are  maintaining  a  steady 
output,  while  the  new  Wood  River  and  other  districts  in  Idaho,  and  a  number  of  recent  discoveries  in  Arizona, 
bold  forth  great  promise  for  the  future.  In  fact,  entimates  of  the  yield  subsequent  to  the  census  period  indicate 
an  actual  and  considerable  gain.(a) 

TEANSPORTATION  OF  BULLION. 

Internal  movement. — The  internal  movement  of  the  precious  metals  is  to  a  certain  extent  indicated  by  the 
returns  of  the  express  companies.  Notwithstanding  the  sources  of  error  inherent  in  these  transportation  statistics 
when  adopted  as  the  sole  basis  for  an  estimate  of  the  mine  output,  which  have  already  been  commented  upon,  the 
express  figures  in  many  cases  serve  as  a  means  of  supplying  deficiencies  in  the  census  schedule  data,  and  are 
always  useful  as  a  check  upon  information  collected  directly  from  the  mines. 

The  operations  of  Wells,  Fargo  &  Co.'s  Express  during  the  census  year,  and  for  the  months  corresponding  at  the 
beginning  and  at  the  close  of  that  period,  are  shown  in  the  accompanying  table: 

Table  CLXXXII.— SHIPMENTS  OF  BULLION,  DUST,  AND  AMALGAM  THROUGH  WELLS,  FARGO 

&  CO.'S  EXPRESS. 

ARIZONA. 


Office. 


Caia Grande  ... 
Contentioii  City 

Florence  

Globe 

Maricopa 


Millrnie  ... 
Phoenix.... 
Presoott.... 
Tombstone. 
Tnoeon 


Wiokenbnrg 
Ynma 


Total. 


Shipmenta  during  oenana  year. 


Gold 

bullion,  dost, 

and 

amalgam. 


$180 


58,476 
31.760 


80,529 

88.188 
80,418 


224,488 


SUver 

bnllion  and 

amalgam. 


$385 
122.900 
177.668 


301,273 

78,153 

113,405 

118,037 

300 

489.140 

8,842 
13,707 


1,402,700 


Total. 


$385 
122,000 
177,588 


301,488 

78.153 

189.970 

148.887 

300 

529.889 

44.980 
53.123 


Shipmenta  in  June,  1879. 


Gold 

bnUion.  dnat. 

and 

amalgam. 


1.827.188 


SilTer       I 
bullion  and 
amalgam.     | 


Total. 


$11,004 
"25,'03i' 


$11,004 
*25,63i 


$600 
5,060 

i6,'68i 


19,355 
1,819 


19.955 
8.889 


17.801 


400 
1,090, 


3.129 
],558 


81,898 


13,790 

1,958 
1.090 


79,807 


Shipmenta  in  June,  1880. 


Gold 

bullion,  duat, 

and 

amalgam. 


SUver 
bullion  and 
amalgam. 


I 


$1,421 
4,980 


3,420 

420 
1,700 


11,941 


$78,980 


4.831 


77,888 

750 

2.141 


11.711 
325 


174,386 


Total. 


$78,080 


77,888 
2,171 
7,121 


15,131 

746 
1.700 


188,327 


CALIFORNIA. 


Alleghany 
AltaT...... 

Alranulo . . 
Ama«lnr . . . 
AndorMon  . 


AngrVs  Camp 

Areata     

Auburn 

Bakemtleld... 
Bear  Valley . . 


Bculon 

Bi'rendo 

Bigi;M 

Big  Oak  Flat. 
Bishop  Creek 


$31,726 
450 


884,720 
11.420 

54,759 
58,731 
171.930 
13,188 
14,954 


2,835 

1.600 

20,545 

214 


$137,878 


930 
60 


$31,726 
450 


834,720 
11, 420 

54.759 
58,731 
171. 03O 
18,168 
14,954 

137,878 

2,625 

1,500 

21, 475 

264 


$4,678 

$4,878 

$2,917 

$2,917 




■":;:  ■::*::.::::::::::::::::::"  "1 

! 1 

73,400 
706 

1,520 

4,150 

12.920 

1,105 

422 

78,400 
705 

1,520 
4,150 

44.001 
900 

5,984 
1,481 
20.180 
1.955 
2,000 

44,001 
900 

5,984 
1.461 
20.180 
1.956 
2.000 

•  •••■•  •••••••■ 

12,920 

1,105 

422 

17  7Ra 

$17. 758 

437 

: A27 

332 

332 

'::::::::::::: :  :i 

3,040 

3,040 

8,800 



8.800 

""••"•••"••••• 

a  While  this  report  was  going  throngh  the  press,  Wells,  Fargo  &>  Co.  reported  the  yield  of  the  mines  of  the  western  states  and 
territories,  together  with  that  from  British  Colombia,  to  have  been  $31,869,686  gold,  $45,077,829  silver,  and  $76,947,515  total,  for  the 
••alendar  year  1881. 
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Table  CLXXXIL— SHIPMENTS  OF  BULLION,  DUST,  AND  AMALGAM,  Etc.— Contiiined. 

CALIFORNIA— Coiitiuued. 


Shipments  during  censos  year. 


Office. 


BluoCafion. 

Bodio  .  

Borden 

Brownnville 
Caliente.... 


Gold 
bullion,  dost, 


Silver 
linllion  and 


Callahan's  Ranch. 

Cooianche 

Campo  Seoo 

CamptooTille 

Centrvville 


Chlro 

Chin<'8«  Camp. 
Chiialar . 
Ciippor  Mills . . 
Colf«3f 


Columbia 

Columbus . . . 
Copp«'r  City . 
Coitponipoiis 
Cottonwood . 


Coulterville . . . 
Crescent  City . 
Crescent  Mills 

Darwin 

Delano 


Diamond  Spring. 

Downieville 

Dr>*town 

Dutch  Flat 

XI  Dorado 


EniinwitGktp. 
EtnaMUls.... 

JBureka 

Eureka  Mills.. 
Kaiinin;rton  . . . 


Kirebaugh... 
Folaom  City. 
Torbestown . 
Forest  Cit 
Forest  Hi 


f. 


ff'ort  Jones 

French  Corral 
French  Gulch 

Fresno 

Cr«orgetown . . 


OibnonviUe.. 

GoldKnn 

Orass  Valley 

Grayson 

Greenville..., 


Cruodaloupe . . 

llavilab 

Ilomitofl  .... 
Uowland's  — 
Independence 


lone 

lowaHdl... 
Jackson  — 
JawcKtown . 
Jamison  — 


J'dlon         

Kemville 

Knight 'h  Ferry. 

La  Grango 

La  Porto 


Lainibe  ... 
Xewiston.. 
Lincoln  ... 
I^ompoc  ... 
Lone  Pino. 


Los  An;;i'les. 

Ma«lera   

Mammoth... 
Mariposa — 
Martmes  — 


Marysville 

Merced 

^Michiuan  Bar 
Mirhisrnn  Bluffs 
^lillviUe 


$3,421 

2.708,038 

18,767 

17,840 

2.985 

71,371 

49,605 

13.970 

204.185 

165 

86,009 

37. 520 

122 

9,125 

67,928 

107.125 

88,579 

300 

1,688 

46,639 

42,412 

14.815 

23.607 

6,105 

75 

5.202 

55,694 

57,564 

306,045 

73,921 

6,777 

238,056 

62,902 

639,870 

110 

130 

345,265 

30.127 

205.675 

134,037 

204.187 

401 .  916 

52,402 

20.969 

85.200 

88,143 

53,111 

780,796 

22 

43.617 

112 

:{6,415 

l:'I.H29 

112,tS28 

9.840 

79. 36."^ 

108,775 

834,066 

78,893 

14,077 

269 

99.015 

11,188 

77.304 

258,316 

45,903 

10.765 

26,6»5 

300 

6,114 

14,020 

5.964 

33,613 

67.606 

4,815 

482.266 

8,363 

47,189 

98,505 

400 


I 


$375 


111,949 


41,004 


100 


7.000 


150 


2,545 
56,897 


50 


$3,421 

2,708,413 

18,767 

17,840 

2.985 

71.371 

49,606 

13.970 

204.185 

165 

86.009 

37,520 

122 

9.125 

67.928 

107,125 
38,579 

112.149 

1.688 

46,639 

42.412 
14, 316 
23.607 
47,109 
75 

5.202 

65.094 

57,564 

306,015 

73.921 

5.777 

.238,066 

63,002 

J39.870 

110 

130 

346.266 

30,127 

205,675 

134.937 

204,187 

400,016 

52,402 

20,969 

85,200 

88,143 

53.111 

780,796 

22 

43.617 

112 

36,416 

l:>1.829 

112,623 

16.840 

79.365 

108,775 

334.056 

78,803 

14,077 

260 

99,015 

11.338 

77,304 

2a8, 316 

4.1.903 

10.765 

26,635 

300 

8,659 

70. 917 

5.964 

33,663 

67,606 

4,815 

482,266 

8.363 

47,139 

98,505 

400 


Shipments  in  June,  1879. 


Gold 

bullion,  dust, 

and 

amalgam. 


Silver 

bullion  and 

amalgam. 


Total. 


$1,150 

143,933 

1,635 

1,275 

60 

5.155 

6,000 

535 

28,850 

lUO 

8.565 
2.500 


512 
9.650 

14,020 

6.980 

200 

413 

2.6d0  i 

6,965 
2,025 
1,080 
2.&')4 


866 

5.443 

5.630 

32.475 

13.820 


76  j. 
23,396  ! 

46.000  L 


32.960 

6.713 

13.900 

13.046 

22.189 

50,505 

9,049 

432 

12,700 

3,200 
11.483 
87.250 


2,885 


6,808 

12,500 

4.393 

400 

0.095 

16.800 

43.423 

9,350 

1.250 


11.625 
1.736 
7.500 

10.690 

2.220 

2,872 

1.825 

50 

ISO 

2,555 

284 

9.488 

5,533 


65.678 

800 

2,566 

9,375 


$375 


$1,150 

144.308 

1.635 

1.275 

60 

5.155 

6,000 

535 

28.850 

100 

8,565 
2,560 


13, 517  . 


10,300 


512 
9.550 

14,020 
5.980 

13,717 

413 

2.680 

6,055 

2,025 

1,080 

12,634 


866 

5,443 

5.530 

32,476 

13.820 

73 

23,396 

5,690 

46,000 


32.950 

6.713 

13.900 

13.046 

22,189 

50,595 

9.049 

432 

12.700 

3,200 
11,483 
87.260 


2,885 


6,308 

12,600 

4.303 

400 

9.096 

16.800 

43,423 

9.350 

1,250 


200 
1,500 


11,625 
1.736 
7.500 

19,690 

2.220 

2,872 

1,825 

50 

350 

4.055 

284 

9.488 

5,533 


Shipments  in  June,  1880. 


Gold 

bullion,  dust, 

and 

amalsum. 


$2. 150 

298,  .ViO 

7IH) 

5.9K9 

:i.  745 


Silver 

bullion  and 

amalgam. 


Total. 


3.137 

2,900 

1.040 

4U.5U0 


6.585  , 
3,008 


1, 125 
9.425 

13. 550 
*4,265 


150 
2.100 

12. 570 

20 

8,176 

106 


670  , 

9,096  , 

32,660  : 

6,787  I 


22,080 

1,850 

41,500 


29,760  I 
2,439  ' 
83.500 
18,150 

8,897 

24,140 

5,509 

1.632 

10.860 

7,900 

2,760 

91.200 


5,410 


745 
18.655 
10. 115 

800 

9.825 

8.275 

:t6.160 

.'••.427 

670 


4,005 

1,355 

800 

9,710 

3.770 
4.748 
3.260 


65,678 

800 

2,566 

9,376 


405 

2,830 
248 


I 


4.630 


7.913 

76 

2,485 

4.685 


$9,750 


76 


124 
7.468 


$2,150 

296,650 

700 

6.989 

3.746 

8,137 

2,000 

1,040 

40,600 


6,686 
3.968 


1.126 
9.426 

13,560 
2,266 


160 
2.100 

12,670 

20 

8,176 

9.856 


570 

9.096 

32.650 

6.787 


22.080 

1,380 

41,600 


20,760 

2.480 

33.600 

18.150 

8.897 

34,140 

6.599 

1.683 

10.800 

7.900 

2.760 

91.200 


6.410 


745 
18.666 
10.116 

80O 

9.825 

8.275 

36,100 

5.427 

670 


4,060 

1.866 

300 

9,710 

3,770 
4.748 
8,250 


629 

9,798 
248 


4,630 


7,913 

76 

2.436 

4.596 


368 


PRECIOUS  METALS. 


Table  OLXXXIL— SHIPMENTS  OP  BULLION,  DUST,  AND  AMALGAM,  Eto,— Continued. 

CALIFORNIA— Continued. 


Office. 


MUton 

Modesto 

Mohare 

MokelamneHill. 
Marphy'e 


NeTadACity..... 

NewcMtle 

KewhaU 

North  Sen  Juen . 
Oleta 


OrorUle ... 

Pino 

PUoerriUe 
PUineburg 
Plymouth . 


Portenrille 

Qnincy 

Bavenne . . 
Redding... 
Red  Bluff.. 


Rlrenide 

Rooklin 

Roeeville 

RoaKfa  and  Reedy 
Becnunento  City  . 


Selnt  Louie 

Selinee 

Sen  Andreae ... 
San  Antonio — 
San  Bernardino. 


SenUCrux 

Shasta , 

Sheep  Ranch . . . 
Shingle  Springs 
Sierra  City 


SierraviUo  . 
Smartsville. 
Sfkelling.... 

Soledad 

Sonora 


Rpadra 

Spanish  Ranch. 

Sumner 

Sutter  Creek... 
Sweetland 


Tehichipa 

Todd's  Valley . 
Trinity  Centre 

Truckeo 

Tulare 


Vallecita 

Visalia 

Wateonville... 
Weavorvllle... 
West  Oakland. 


Wheatland 
Williams... 
Yieka , 


Total. 


Shipments  during  oensns  year. 


Gold 

bullion,  dustf 

and 

amalgam. 


San  Buenaventura 

San  Diego 

Sancl 

San  Joa6 ■». 

San  Luis  Obispo  


$10^704 

5 

220 

205,831 

84,823 

1, 248. 017 

64,712 

7,150 

560.888 

48,746 

818.715 

8.524 

800.397 

854 

262,503 

1,695 

48,677 

1,089 

148,214 

2,803 

50 
.  744 

1,500 

15, 114 

118,032 

4,900 

16 

154,398 

50 

5,212 

221 
46,710 

205 
6,900 
3,002 

58 

181,834 

52,454 

44.967 

352.700 

180 

201.070 

5,083 

225 

419,501 


SUver 
bullion  and 


«26,200 


8,850 


40 


125 


125,942 


83.719 

1,225 

165.260 

26,140 

2.632 

26.864 

14, 147 

262 

450 

10.838 

2,650 

332 

469,463 


17.143 


60 


1.030 

1.375 

81.180 


16^829,915 


Total. 


$16,704 
5 

26,420 
205,831 

34.323 

1, 251, 867 

54.712 

7,150 

560.886 

48,746 

818. 715 

8.524 

800.437 

854 

202.593 

1.695 

48,677 

1.089 

148.214 

2,303 

50 

869 

1.500 

15,114 

U8.032 

4.900 
16 

154.308 
50 

131, 154 

221 
46,710 

205 
6,900 
3.002 

58 

181.834 

52,454 

44,967 

852,700 

180 

201,070 

5.983 

225 
419. 501 


100.862 

1.225 

165.269 

26.140 

2.632 

26,864 

14, 147 

262 

450 

10.838 

2.710 

332 

459,463 


1.030 

1.375 

81.180 


Shipments  in  June^  1879. 


Gold 

bullion,  dust, 

and 

amalgam. 


$3.U0 


21.857 
4.160 

137.064 

6,550 

400 

33.005 

6,470 

102,515 

1.205 

32,030 


2,172 

200 
5.469 


saver 

bullion  and 

amalgam. 


16,530 
240 


430 
17,765 


20,020 


150 


2.825 


3.050 


58 
29,760 


3,897 
31,150  j 


1,280 
225 


19.850 


17.361 

500 

20.750 

10,000 

516 

8,690 

919 


1.675 

275 

85 

37,810 


260 


8,155 


632,286 


17,362,2011       1,604,716 


#1,160 


5.257 


Total. 


18.110 


21,857 
4,160 

138,224 

6,550 

400 

33,005 

6,470 

102,515 

1,295 

82,080 


2.172 

200 
5.469 


16.630 
240 


430 
17,766 


20,020 
'*5.'467 


2,826 
'3.050 


58 
29,760 


8,897 
31,150 


1,280 
225 


19,850 


17,361 

600 

20,750 

10,000 

616 

8,690 

919 


60,067 


1,675 

275 

85 

87, 810 


260 
'8,'i65 


Shipments  in  June,  1880. 


Gold 

bullion.dnst, 

and 

amalgam. 


#2.832 


160 

21.016 

4,075 

105.090 

2,292 

2.172 

49,046 

6^912 

28,115 

863 

41, 816 


42,050 

60 

3,976 

135 

18,734 


surer 

bullion  and 

amalgam. 


197 


1.150 
4.966 

4.200 


11,800 


230 


4,200 
500 


23,893 
3.100 
7,433 

24,600 


25.960 
465 
100 

20,831 

421 
9,986 


21.490 
4,000 

887 

1,225 

900 


417 


43,916 
1,000 


1,654,783 


4,650 


1,647,651 


#11,638 


29,046 


Total 


#2,382 


150 

21.016 

4,675 

105.090 

2.292 

2,172 

49.045 

6^912 

28.116 

363 

41,816 


42,050 

60 

8.976 

186 

18.734 


197 


1.15a 
4,965 

4,200 


11.800 
ii,'863 


4.200 
600 


28,808 
8.10O 
7,438 

24,500 


26,960 
466 

100 
20,331 

421 
9,986 


21,490 
4,000 

887 

1.226 

900 


417 


43,916 
1,000 


4,650 


1,676^696 
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Table  OLXXXn.— SHIPlfBNTS  OP  BULLION,  DUST,  ASB  AMALGAM,  Etc.— Continued. 

IDAHO. 


Albion 

Boi86CitT. 
Centrerllle 
Idaho  City 
Lewiston.. 


Plaoerrille... 
QnarUbarir . . 
BockyBarTa). 
SihrerCttj... 


Total 


SUpmento  during 


Gold 

boIUflO,  dnati 

and 


•1.145 
14«,8S» 

4S.215 
438,612 
188,125 

7M 

11^833 

156L500 

17,308 

18,510 


1,120.903 


BilTer 
ImlUoQ  and 


100.540 

7.873 

103.530 


83,712 
340,043 


631.704 


TotaL 


•1.145 
237.405 

51.088 
542.142 
183.125 

704 
115.833 
150.500 
101.021 
358.553 


1.752,006 


Sbtpmenta  in  June.  1870. 


Gold 

bnllioD,  dost, 

and 

amalgam. 


surer 

bnUion  and 

amalgam. 


TotaL 


$8,530 

4.070 

44.289 

13,463 


$12,948 


25.880 
4,520 


$21,478 

4.070 

44,289 

13,463 


2,450 


103.182 


11,705 


24,743 


25.860 
4,520 


14,245 


127,925 


Shipmenta  in  Jme,  1880. 


Gold 

bullion,  dnat, 

and 


$424 
9,625 


25.453 
187 


4,170 

18,200 

1.508 

1,916 


62.071 


saver 
bnUlooand 


$U0 


6.600 
U.llO 


16^820 


TotaL 


$424 

8^785 


25^458 
137 


4.170 
18,200 

7.106 
13,026 


78,891 


NEVADA. 


Aurora 

Aoatin 

Battle  Mountain. 

BeUeriUe 

Belmont 


Beowawe 

Cambridge . . . 
Canon  City  . 
Cherry  Creek 
Columbus 


Cornucopia . 

Dayton 

Klko 

Eureka 

Franktown . 


GoUlHUl.. 
GrantSTllle. 
Hamilton. . . 
Humboldt . . 
Lewin 


Lovelocks . 
Marietta  .. 
Mill  City .. 
Oreaiia  — 
Para<ii»e  .. 


Piocbo 

Bono 

Bye  Patch. 
Silver  City 
Sedan  


Silver  Peak  . . 
Tuscarora  — 

Tybo 

Unionville — 
Virginia  City. 


Wadsworth  . 

Ward 

Winnemucca . 


Total. 


•1,125 

io 


800 
25 


12,507 


28.840 


426 


32,310 

7.616 

100 


10.080 

4,123 

20^034 


17,124 
4,926 


5.471 


10,460 
2,579 


167,896 


$003,875 

&395 

08^102 

41,000 

123.902 


28,516 

283,800 

24,990 

51.814 

86.062 

9,776 

1,643,254 


22,074 

881,865 

53,921 


189, 016 


58,890 

1.625 

2 

134.536 

287.120 
47,620 
23,300 
33,092 
81,987 

33,483 

1, 112, 615 

213,656 

178. 478 

6,835,712 

701 

281.776 

5,722 


14,113,084, 


$2,125 

003,375 

6,405 

982,102 

41,000 

123,092 

250 

'  28,516 

284,109 

24,900 

51,839 

86.962 

22,373 

1.643,254 


51, 314 

381,365 

53,921 


139, 016 

426 

58,300 

33.035 

7,618 

134,636 

287.120 
67,700 
27,423 
62.126 
81,067 

60,006 

1. 117, 541 

313,656 

183,949 

6,835,712 

701 

202,236 

8.801 


14,280,980 


$150 


1,142 


8,375 


61 


2.000 
1.405 


5,430 


$95,788 


48,767 


21,030 


1,600 
21,033 
20,703 


22,370 
i53,*389 


10,650 
41.340 
17, 178 


16,000 


1,500 

"4,329 

89,323 

'i7,*80i 


$150 
96^788 


48,757 
21,030 


1.600 
21,033 
20,792 


22,370 

1,142 

153,889 


14,025 
41,340 
17, 178 


15,000 
61 


1,800 


232 


2,100 


87.805 

14,800 

15,700 

652,715 

701 

51,841 

1.188 


17. 695    1. 356, 530 


3,500 
1,405 
4,329 

39.323 


17, 301 
5,430 


89,605 

14,800 

15.932 

652,715 

701 

53,441 

1.188 


1. 374, 225 


$450 

....X. 


25 


1,500 


$130,791 


108;  044 
881 


2,822 
23,000 


112,096 


26,203 


7,000 


464 

777 
1,480 


1.695 


267 
1,500 


700 


8,858 


16,100 
6,950 


9,065 


85,151 
13,550 
13,200  : 
887,860 


150 


901,862 


$130,791 


108,044 
881 


450 

2,932 

23,000 


112,096 
25 


26,203 


1.500 
7.000 


16,100 

6,950 
464 

0,842 
1.480 


36,846 

13.550 

13.467 

399,360 


850 


910,720 


OREGON. 


Albany  — 
Ashland... 

Aurora 

Astoria 

Baker  City 


Cafionville  — 
Cottage  Grove 

Corvallis 

Dalles 

Empire  City... 


Hepner 

HiUsboronsh . 
Jacksonriue  , 
La  Grande  ... 
Oakland 


$478 

630 

150 

175 

355,995 

5,676 
120 


35,065 
1,816 

190 


148,224 

2,025 

480 


$1,110 


156 


25 


$473 

630 

150 

175 

857,105 

5,576 
120 


35.065 
1.816 


190 

155 

148,224 

2.050 

480 


$620 


31,000 
820 


175 


19,552 
(a)  Through  W.  C.  Tatro*8  Expreai. 


$620 


31.000 
320 


175 


19,552 


$18,565 

985 

25 

400 


24,830 


$18,665 

965 

25 

400 


24,830 
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Table  CLXXXII.— SHIPMENTS  OF  BULLION,  DUST,  AND  AMALGAM,  Etc.— Continued. 

OREGON.— Continued. 


Pendleton 
Portland  . 
Roseborg 
Umatilla  . 
Union 


Total. 


Oifloe. 


Shipmenta  dnring  census  year. 


Gold 

bullion,  dust, 

and 

amalgam. 


$33,912 

274, 176 

6,468 

26,514 

40, 802 


Silver 

bullion  and 

amalgam. 


$0  75 
8,145 


922,381 


4,510 


TotaL 


$23,987 

277, 321 

6.468 

26,514 

40,892 


926, 891 


Shipments  in  Juno,  1879. 


Gold 

bullion,  dust, 

and 

amalgiira. 


$1,400 

20,092 

2,342 

2,301 

200 


78,002 


Silver 

bullion  and 

amalgam. 


Total. 


$1,400 

20. 002 

2,342 

2,301 

200 


78,002 


Shipments  in  June,  1880. 


Gold 

bullion,  dust, 

and 

amalgam. 


$11,440 

1,837 

1,847 

361 


59,799 


Silver 

bullion  and 

amalgam. 


Total. 


$11, 449 

1,837 

1,347 

861 


59,799 


Colfax 

Dayton 

Goldeiidale . . 

Pomoroy 

Port  Gamble 


Seattle 

Tecoma 

Waitsburg  . . 
Walla  Walla 
Wallula 


Total. 


UTAH. 


HnrinnA 

$244 

5,062 

$244 

5,062 

1, 003, 633 

2, 001, 400 

$75 
350 

$75 

350 

102,920 

201,408 

i 

Kelton 

$175 

$176 

Leeds 

$1. 003. 633 
1,233,444 

$i63,'920 
162, 611 

$118, 018 
59,812 

113, 013 

Offden 

767,956 

38,797 

72,627 

132,339 

Total 

773,262 

2,287,077 

3, 010, 339 

39,222 

265.631 

804,753 

72,702 

172,825 

246,527 

$10,165 

263 

294 

1,108 

60 

762 
225 

1,277 

60,809 

200 


75,188 


WASHINGTON. 


$10, 165 

263 

294 

1,103 

50 

752 

225 

1,277 

60,809 

200 


76,138 


$00 


585 
6,871 


7,016 


$60 


585 
6,871 


7.016 


$1,205  !. 


862 
6,050 


6,617 


$1,206 


362 
5,060 


6,617 


NEW  YORK. 


If ew  York.. 
Total. 


$945,856 


946,856 


$946^866 


946,865 


$146,127 


146,127 


$146,127 


146,127 


MESSENGERS. 


Messengers 

$94,807 

$66,712 

$161, 619 

1 

$1,382 

*      $8. 575 

1 

Total 

94,807 

66,712 

161. 519 

1 

1,382 

8.575 

$9,957 


9,957 


MEXICO. 


GuavnitiH ...... ...................... 

$83,110 
10. 870 
11.263 

$100, 263 
543,  696 
614,560 

$183, 373 
554,560 
625. 823 

$10. 499 
1.500 
3,883 

$16, 200 
46,320 
78, 630 

$25,699 
47,820 
82, 413 

$12,601 

$23,200 
41,100 
28,407 

$35,801 

La  Pnz   

41,100 

MaZfltlAn        ,     .    -    -    r    r    rr    . rr    ■. 

28.407 

Total 

105,243 

1, 258,  519 

1,363,762 

15,882 

140, 060 

155,932 

12,601 

92,707 

105,308 

BRITISH  COLUMBIA. 


Victoria 

$029,260    

$929,260 

$39. 750 

a.'to.  7r>o 

$37, 632 

• 

$37,632 

( 

Total 

929,260 

929, 260 

39,750 

39,750 

87.632 

87,682 
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Table    OLXXXIIL— RECAPITULATION    OF    SHIPMENTS    OP   BULLION,   DUST,    AND    AMALGAM 

THROUGH  WELLS,  FARGO  &  OO.'S  EXPRESS. 


UNITED  STATES. 


State  or  territory. 


Arizona 

California... 

Itlalio 

Nevada  

Oregon 

Utab 

Washington . 


Total. 
Idessengers 


Total. 
New  York  . 

Total. 


Shipments  daring  oenaoa  year. 


Gold  bullion, 
dnat  and 
amalgain. 


$224, 4e8 

16, 829, 915 

1,120,902 

107,896 

922,881 

773.262 

75,188 


20, 113, 962 
94,807 


20,208,769 


20,208.769 


SUver  bull. 

ion  and 

amalgam. 


$1,402,700 

582,286 

631.704 

14, 118, 084 

4,510 

2,237.077 


18.921,861 
66,712 


18,968,073 
945,356 


19,083,428 


Total. 


$1. 627. 168 

17. 362. 201 

1.752.606 

14.280.980 

926.891 

3. 010. 339 

75,138 

39.035,323 
161, 519 


89, 196, 842 
945,855 


40, 142, 197 


Shipments  in  June,  1879. 


Gold  bullion.;  Silver  bull- 
dost,  and        ion  and 
amalgam.       amalgam. 


$17, 801 

1, 604, 716 

103,182 

17, 095 

78,002 

89,222 

7,016 

1, 867, 634 


1,867,634 


1,867,634 


$61,896 

60,067 

24,743 

1. 356. 530 


265,581 


1, 758, 767 


1, 758, 767 
146,127 


1,904.894 


Total. 


$70,697 

1. 654, 783 

127,925 

1, 374, 225 

78,002 

304, 753 

7,016 


3,626,401 


3,626,401 
146,127 


8,772,628 


Shipments  in  June,  1880. 


Gold  bullion, 
dust,  and 
amalgam. 


$11, 941 

1, 547, 651 

62,071 

8,858 

69,799 

72,702 

6,617 


I,  769, 639 
1,382 


1,771,021 


1, 771, 021 


Silver  bull- 
ion and 
amalgam. 


$174,886 

29,046 

16,820 

901,862 


172,825 


1,294,088 
8,576 


l,a|)8,513 


1,803,518 


TotaL 


$186,327 

1,576,606 

78,801 

910,720 

50,700 

246,527 

6,61 


8, 064, 677 
0,967 


8. 074, 684 


8,074,684 


FOREIGN. 


British  Columbii^ ,-,._,,, , 

$929,260 
106,248 

$929,260 
1, 363, 762 

$30,750 
15,882 

$39,750 
155.932 

195,682 
3. 772, 628 

$37,632 
12,601 

$37,682 

Mexico 

$1,268,610 

$140, 060 

$92,707 

105,808 

Total 

1,034.508 
20,208,760 

1, 268, 519 
19, 933, 428 

2.293.022 
40. 142. 197 

65,632 
1,867.634 

140.050 
1,904.804 

60,283 
1, 771, 021 

92,707 
1, 803, 613 

142.040 

Total  United  States 

8, 074, 584 

Grand  total . . , 

21, 243, 272 

21, 191. 947 

42.435,219 

1,923,266 

2,044,044 

8. 968, 210 

1,821,254 

1,306,220 

3,217,474 

A  statement  of  the  bullion  shipments  daring  the  census  year  from  offices  of  Wells,  Fargo  &  Co.,  at  points  in 
the  neighborhood  of  the  Gomstock  lode  is  annexed,  and  is  followed  by  a  comparison  between  the  outflow  in  June, 
1879,  and  that  in  June,  1880 : 


Table  CLXXXIV.— BULLION  SHIPMENTS  FROM  POINTS  IN  NEIGHBORHOOD  OF  COMSTOCK  LODE, 
THROUGH  WELLS,  FARGO  &  CO.'S  EXPRESS,  FOli  THE  YEAR  ENDING  MAY  31,  1880. 


County. 


Lyon  ... 

Do... 
Ormsby. 
Storey . . 

Do... 
Wn«boe. 


Office. 


Dayton 

SUver  City... 

Carson 

Gold  Hill  .... 
Virginia  City 
Reno.. 


Total 


Shipments  during  census  year. 


Gold 

bullion, 

dust,  and 

amalgam. 


r29,034 


28,840 
10,080 


67,454 


SUver 

bollion 

and 

amalgam. 


$86,962 
33.092 
28.516 
22,974 
6, 835, 712 
47,620 


Total. 


7, 054, 876 


$86,962 
62.126 
28,510 
51, 314 
6,  P35, 712 
57,700 

7, 122. 830 


Shipments  in  June.  1879. 


Gold 

bullion. 

dust,  and 


amalgam,  amalgam 


Silver 

bulUon 

snd 


$5,430 


3,375 


8,805 


$22,370 


1,600 

10,650 

662,715 


687,335 


TotaL 


$22,370 

5,430 

1.600 

14,025 

652,715 


696,140 


Shipments  in  June,  1880. 


Gold 

bullion, 

dust,  and 

amalgam. 


$1,480 


1,500 
464 


3,444 


Silver 

buUion 

and 

amalgam. 


$2.32'i 


397,860 


400,182 


Total. 


$1,480 
2,322 


899,360 
464 


403,626 


Comparison  between  bullion  shipments  in  June^  1879,  and  June^  1880. 


Shipments  in  June,  1879 

Shipments  iu  June,  1880 

Decreflse  in  June,  1880,  from  June,  1879. 


Gold  buUion,  dust, 
and  amalgam. 


Silver  bullion  and 
amalgam. 


$687,8.35 
400,182 
287,153 


I 


Total. 


$606,140 
403.626 
298,514 


362 


PRECIOUS  METALS. 


Table  0 

GOLD. 
1 OOBM  Tray  =  (20.671834.    1  doIUr  =  0.0488749G7028  onnee  Troy. 


LXXX.— OOirVBRSION  OF  TEOY  duNCES 


Oimoes. 

Dollars. 

'  OdncM. 

Dollars^ 

Oonoes. 

Dollars. 

Ounces. 

Dollars. 

Oimoes. 

DoUaiB. 

1 

1 

20.671834 

11 

227.390174 

21 

434. 108514 

81 

64a  826854 

41 

847.545194 

2 

2 

4L  843668 

12 

248.062008 

22 

454.780348 

32 

66L 498688 

42 

868.217028 

8 

3 

62.015502 

13 

268.733842 

23 

475. 452182 

38 

682.170522 

43 

888.888862 

4 

4 

82.687336 

14 

289.405676 

24 

496.124016 

84 

702.842356 

44 

909.560696 

6 

6 

108. 359170 

15 

310. 077510 

25 

516.795850 

85 

723.514190 

45 

930.232530 

6 

6 

124.031004 

16 

330.749344 

26 

537.467684 

86 

744.186024 

46 

950.904364 

7 

7 

144.702838 

17 

351. 42U78 

27 

558. 139518 

87 

764.857858 

47 

971. 576198 

8 

8 

165.374672 

18 

372.093012 

28 

578. 811352 

88 

785.529692 

48 

992.248032 

9 

0 

186.046506 

19 

892.764846 

29 

599.483186 

89 

806.201526 

49 

1, 012. 919866 

10 

10 

206.718340 

20 

413.436680 

80 

620.155020 

40 

826.873360 

50 

1,088.591700 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Oonoes. 

Dollars. 

Oonoes. 

Dollars. 

Oonoes. 

Dollars. 

1 

100 

2, 067. 1834 

1,100 

22, 739. 0174 

2,100 
2,200' 

43.410.8514 

8,100 

64,082.6854 

4,100 

84, 754. 5194 

2 

200 

4,134.3668 

1,200 

24,806.2008 

45,47&0348 

8,200 

66, 149. 8688 

4,200 

86. 821. 7028 

3 

300 

6,20L5602 

1,300 

26,873.3842 

2,300 

47, 545. 2182 

8,300 

68,217.0522 

4,300 

88,888.8862 

4 

400 

8, 26a  7836 

1,400 

28,940.5676 

2,400 

49.612.4016 

8,400 

70,284.2356 

4,400 

90,956w0696 

5 

500 

10, 335. 0170 

1,500 

31, 007. 7510 

2,500 

51, 679. 5850 

8,500 

72,35L4190 

4,500 

93,023.2530 

6 

600 

12, 403. 1004 

1,600 

33,074.9344 

2,600 

58,746.7684 

8,600 

74,418.6024 

4,600 

95,090.4364 

7 

700 

14,470.2888 

1,700 

85, 142. 1178 

2,700 

55, 813. 9518 

8,700 

76,485.7858 

4,700 

97,157.6198 

8 

800 

16,537.4672 

1.800 

87,209.3012 

2,800 

57, 881. 1352 

8,800 

78,552.9692 

4,800 

99,224.8032 

9 

900 

18,604.6506 

1,900 

89,276.4846 

2,900 

59, 948. 3186 

8,900 

80, 620. 1526 

4,900 

101, 28L  9866 

10 

1,000 

20,671.8340 

2,000 

41,348.6680 

3,000 

62,015.5020 

4,000 

82,687.3360 

5,000 

108, 86a  1700 

SILVER. 


1  onnee  Tntj  =  $1.2929.    1  dollar  ^  0.778466028518  oonoe  Troy. 


Oonoes. 

Dollars. 

Oonoes. 

Dollars. 

Oonoes. 

Dollars. 

Oonoes. 

Dollars. 

Oonoes. 

Dollazt. 

1 

1 

L2929 

11 

14.2219 

21 

27.1509 

31 

4a  0799 

41 

68.0089 

2 

2 

2.5858 

12 

16.5148 

22 

2a4438 

82 

4L8728 

42 

54. 3018 

3 

3 

3.8787 

13 

ia8077 

23 

29.7367 

83 

42.6657 

43 

6a  5947 

4 

4 

6.1716 

14 

iai006 

24 

3L0296 

84 

43.9586 

44 

5a8876 

5 

5 

6.4645 

15 

19.8986 

25 

32.3225 

85 

45.2515 

45 

5a  1805 

6 

6 

7.7574 

16 

20.6864 

26 

8a6154 

36. 

4a  5444 

46 

50.4734 

7 

7 

9.0503 

17 

21.9793 

27 

34.9083 

87 

47.8878 

47 

60.7663 

8 

8 

10.3432 

18 

23.2722 

28 

36.2012 

38 

49.1302 

48 

62.0502 

9 

9 

1L6361 

19 

24.5651 

29 

37.4941 

39 

50.4231 

49 

6a  3521 

10 

10 

12.9290 

20 

25.8580 

30 

3a  7870 

40 

51.7160 

60 

64.6450 

Oonoes. 

Oonoes. 

Dollars. 

Oonoes. 

Dollars. 

Oonoes. 

Dollars. 

Oonoes. 

Dollars. 

1 

100 

129.29 

1,100 

1,422.19 

2.100 

2,715.09 

8,100 

4,007.99 

4,100 

5,800.89 

2 

200 

25a  58 

1,200 

1,55148 

2,200 

2,844.88 

3,200 

4, 137. 28 

4,200 

6,480.18 

8 

300 

387.87 

1,800 

1,680.77 

2,300 

2,973.67 

8,300 

4,2ea57 

4,300 

5,660.47 

4 

400 

617. 16 

1,400 

1,810.06 

2,400 

3,102.96 

8,400 

4,395.86 

4,400 

6, 68a  76 

5 

500 

646.45 

1,500 

1,939.85 

2,500 

3,232.25 

8,600 

4, 525. 15 

4,500 

5,8ia05 

6 

600 

775.74 

1,600 

2, 06a  64 

2,600 

3,861.54 

8,600 

4,654.44 

4,600 

5,947.34 

7 

700 

905.03 

1,700 

2,197.93 

2,700 

3,490.83 

8,700 

4,783.73 

4,700 

6, 07a  63 

8 

800 

1,084.82 

1,800 

2,827.22 

2,800 

3,620.12 

8,800 

4,9ia02 

4,800 

6,206.92 

9 

900 

1,163.61 

1,900 

2,456.51 

2.900 

3,749.41 

8,900 

5,042.31 

4,900 

6, 88a  21 

10 

1,000 

1,282.90 

2,000 

2,685.80 

8.000 

3, 87a  70 

4,000 

6, 171. 60 

6,000 

6,464.50 
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OF  FINE  METAL  INTO  UNITED  STATES  MONET. 


GOLD. 


1  onooe  Troy  =  $20.071834.    1  dollar  =  0.  (M837i067t25  onnce  Troy. 


1 
Ounoes. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollara. 

Ounces. 

Dollars. 

Onnces. 

Dollars. 

51 

1,054.263534 

61 

1,260.081874 

•     71 

1,467.700214 

81 

1, 674. 418554 

01 

1, 881. 136804 

1 

52 

1,074.035368 

62 

1,28L  653708 

72 

1,48&  372048 

82 

1,605.000388 

02 

1,001.808728 

2 

53 

1, 005. 607202 

63 

1. 802. 825542 

78 

1, 500. 043882 

83 

1, 715. 762222 

03 

1,022.480562 

3 

54 

1,116.270036 

64 

1, 322. 007376 

74 

1,520.715716 

84 

1, 736. 434056 

04 

1, 043. 152306 

4 

;        55 

1, 136. 050870 

65 

1, 343. 660210 

75 

1, 550. 387550 

85 

1, 757. 105800 

05 

1, 063. 824230 

5 

56 

1, 157. 622704 

66 

1, 364. 341044 

76 

1,  571. 059384 

86 

1, 777. 777724 

06 

1.  084. 400064 

6 

57 

1. 17&  204538 

67 

1, 385. 012878 

77 

1. 501. 731218 

87 

1. 708. 440558 

07 

2, 005. 107808 

7 

58 

1.108.066372 

68 

1, 405. 684712 

78 

1, 612. 403052 

88 

1. 810. 121392 

08 

2,  025. 830732 

8 

50 

1,210.638206 

60 

1.426.356546 

70 

1, 633. 074886 

80 

1. 839. 793226 

00 

2,046.511560 

0 

60 

1,240.310040 

70 

1,447.028380 

80 

1, 653. 746720 

00 

1,860.465060 

100 

2,  067. 183400 

10 

Ounces. 

Dollars. 

Ounces. 

« 

Dollars. 

Ounoes. 

Dollars.' 

Ounces. 

Dollars. 
167, 441. 8554 

Onnces. 

Dollars. 
188. 113. 6894 

5,100 

105,426.3584 

6.100 

126,008.1^4 

7,100 

146, 770. 0214 

8.100 

0.100 

1 

5,200 

107,403.5368 

6,200 

128,165.8708 

7,200 

148,837.2048 

8,200 

1G9, 509. 0388 

0,200 

100. 180. 8728 

2 

5,300 

100, 560. 7202 

6,300 

130,232.5542 

7,800 

160. 004. 3882 

8,300 

171, 576. 2222 

O.SCO 

102, 248. 0562 

3 

5,400 

111.627.0036 

6,400 

182,200.7376 

7,400 

152, 07L  6716 

8.400 

178, 643. 4056 

0,400 

194, 815. 2396 

,  * 

5,500 

113,605.0870 

6,500 

134, 366. 0210 

7,500 

155, 038. 7550 

8.500 

175, 710. 5890 

0,500 

196, 382  4230 

5 

5,600 

115,762.2704 

6,600 

136, 434. 1044 

7,600 

157, 10&  0384 

8,600 

177, 777. 7724 

0,600 

198, 440. 6064 

0 

5,700 

117,820.4538 

6,700 

138,501.2878 

7.700 

150, 173. 1218 

8.700 

179, 844. 0568 

0.700 

200,516.7808 

.   7 

5,800 

110,806.6872 

6,800 

140.668.4712 

7.800 

161, 240. 3052 

8,800 

181,012.1802 

0,800 

202, 583.  0732 

8 

1 

5.000 

121,063.8206 

6.000 

142,635.6546 

7,000 

163,307.4886 

8,000 

183. 070. 3226 

0,000 

204. 651. 15G6 

'   0 

6,000 

124,031.0040 

7,000 

144, 702. 8380 

8.000 

165, 874. 6720 

0,000 

186.046.5060 

10,000 

206, 718. 3400 

10 

SILVER. 


1  onnce  Troy  =  $L2020.    1  dollar  =  0.778456028513  onnce  Troy. 


Ounces. 

Dollars. 

Onnces. 

Dollars. 

Ounces. 

Dollars 

Ounoes. 

DoUars. 

Ounces. 

Dollars. 

1 

51 

65.0370 

61 

78.8660 

71 

01.7060 

81 

104.7240 

01 

U7.6580 

t 

J 

52 

67.2808 

62 

80.1608 

72 

03.0888 

82 

106. 0178 

02 

118.0468 

2 

63 

68.6237 

63 

8L4527 

78 

04.8817 

83 

107. 3107 

03 

120.2807 

3 

54 

60.8166 

64 

82.7456 

74 

05.6746 

84 

108.6036 

04 

121.5826 

4 

65 

7L1005 

65 

84.0385 

76 

06.0675 

85 

100.8065 

05 

122.8255 

5 

66 

72.4024 

66 

85.3314 

76 

0a2604 

86 

11L1804 

06 

124. 1184 

6 

67 

73.0053 

67 

86.6243 

77 

00.5533 

87 

112.4823 

07 

125. 4113 

7 

68 

74.0882 

68 

87.0172 

78 

100.8462 

88 

113. 7752 

08 

126.7042 

8 

60 

76.2811 

60 

80. 2101 

70 

192.1801 

80 

115. 0681 

00 

127.0071 

» 

60 

77.5740 

70 

00.6080 

80 

108.4320 

00 

116.3610 

100 

120.2000 

10 

Ounces. 

Dollars. 

■ 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

6,100 

6,503.70 

6,100 

7,886.60 

7,100 

0, 170. 50 

8,100 

10, 472. 40 

0,100 

11. 763. 80 

1 

5,200 

6, 723. 08 

6,200 

8,015.08 

7,200 

0,308.88 

8,200 

10, 601. 78 

0,200 

11,804.68 

,    2 

6,300 

6,852.87 

6.300 

8,145.27 

7,800 

0, 43a  17 

8.800 

10, 73L  07 

0,300 

12,023.07 

3 

6^400 

6,081.66 

6,400 

8,274.56 

7,400 

0,567.46 

8.400 

10, 860. 36 

0.400 

12. 153. 26 

4 

6,500 

7. 110. 05 

6,500 

8.403.85 

7,500 

0,606.75 

8.500 

10, 080. 65 

0,500 

12,282.55 

5 

6,600 

7,240.24 

6.600 

8.533.14 

7,600 

0,82&04 

8.600 

11. 118. 04 

0,600 

12.411.84 

6 

6,700 

7,860.63 

6,700 

8.662.43 

7.700 

0.055.33 

8.700 

11,248.23 

0,700 

12, 541. 13 

• 

6,800 

7.408.82 

6,800 

8. 701. 72 

7,800 

10. 084. 62 

8.800 

11. 877. 52 

0.800 

12, 670. 42 

8 

6,000 

7,628.11 

6.000 

8.021.01 

7.000 

10.213.01 

8,000 

11. 506. 81 

0.000 

12.700.71 

0 

6.000 

7, 767. 40 

7,000 

0,050.80 

8.000 

10,343.20 

0.000 

11,636L10 

10,000 

12.020.00 

10 
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Table  OLXXXL— C0NVEE810N  OP  UNITED  STATES 


GOLD. 


1  dollar  =  O.OM3741S7925oimoeTn>j.    I  omiM  IT07  fc  tM.tTlSM. 


DoUan. 

OUDOM. 

Dollan. 

Oimoea. 

DoUars. 

Ounces. 

Dollars. 

Oonoes. 

Ouncss. 

1 

1 

0.048375 

11 

a  532125 

31 

1.015874 

81 

1.499624 

41 

L088873 

2 

2 

0.098750 

12 

0.580499 

22 

L  064249 

33 

1.547990 

42 

3.031748 

3 

3 

0. 145125 

13 

0.628874 

23 

1. 112624 

83 

1.606374 

48 

2.080123 

4 

4 

0.193500 

14 

0.677249 

24 

1.160999 

84 

L 644749 

44 

2.128408 

5 

5 

0. 241875 

15 

0.725624 

26 

1.209374 

85 

1.693124 

46 

2.176873 

6 

6 

0.290250 

16 

0.773999 

26 

1. 257749 

86 

L  741498 

46 

2.226248 

7 

7 

0.838625 

17 

0.822374 

27 

1.306124 

87 

L  780873 

47 

2.278628 

8 

8 

0.887000 

18 

0.870749 

28 

1.354499 

88 

L  838248 

48 

2.821906 

9 

9 

0.436375 

19 

0. 019124 

29 

1.402874 

89 

48 

2.370873 

10 

10 

0.483750 

20 

0.967499 

80 

L451249 

40 

1.934908 

50 

2.418748 

Dollars. 

Oimces. 

Dollars. 

Onnces. 
53.212454 

Dollars. 

Oonoes. 

Dollars. 

Onnces. 

Dollars. 

Ounces. 

1 

100 

4.837496 

1,100 

2,100 

101. 587412 

8,100 

149.962870 

4,100 

lOa  837327 

2 

200 

9.674992 

1,200 

58.049960 

2,200 

106w 424907 

3,200 

154.799865 

4,200 

203.174823 

8 

300 

14.512487 

1,300 

62.887445 

2,300 

111.262403 

3,800 

169. 637361 

4,800 

20&  012310 

4 

400 

19.849983 

1,400 

67.724941 

2,400 

116.099899 

8,400 

164. 474857 

4,400 

312.840816 

5 

500 

24.187479 

1,500 

72.562437 

2,500 

120.937395 

8,500 

168.312353 

4,600 

317. 687811 

6 

000 

29.024975 

1,600 

77.309983 

2,600 

125.774891 

3,600 

174. 149849 

4,600 

222.624806 

7 

700 

83.862471 

1,700 

82.237428 

2,700 

180.612386 

3,700 

17&  987844 

4,700 

227.862802 

8 

800 

88L  689966 

1,800 

87.074924 

2,800 

135.449882 

8,800 

183.824840 

4,800 

883.100708 

9 

900 

43.537462^ 

1,900 

91. 912420 

2,900 

140.287878 

8,900 

18&  662886 

4,000 

387.087204 

10 

1,000 

4&  874968 

2,000 

9&  749916 

3,000 

145u 134874 

4,000 

103.490683 

6,000 

341.874700 

SILVER. 


1  dollar  =  0.773456033613  Troy  ounce.    1  ounce  Troy  =  $1.3080. 


Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

1 

1 

0.77346 

11 

a  60801 

21 

16.24256 

81 

28.07711 

41 

3171106 

3 

2 

1.54601 

12 

0. 28146 

22 

17. 01601 

82 

24.75056 

42 

82.48511 

8 

3 

2.32037 

13 

10.05402 

23 

17.78047 

33 

3&  62402 

48 

88.26857 

4 

4 

8.00382 

14 

10.82837 

24 

18.56202 

84 

26.20747 

44 

84.03202 

6 

5 

8.86728 

16 

11.60183 

26 

10.83688 

86 

27.07008 

46 

34.80548 

6 

6 

4.64078 

16 

12.37528 

26 

20.10083 

86 

37.84438 

46 

3&6789S 

7 

7 

6.41410 

17 

13.14874 

27 

20.88320 

87 

38.6^784' 

47 

36.35230 

8 

8 

6.18764 

18 

18.02210 

28 

2L  65674 

88 

30.30120 

48 

87.12584 

0 

0 

6.06110 

10 

14.60665 

20 

33.43020 

80 

8116476 

40 

87.80080 

10 

10 

7.73455 

20 

16.46010 

80 

28.20365 

40 

80.03820 

60 

88L  67275 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

1 

100 

77.84550 

1,100 

850.80053 

2,100 

1,624.25655 

8,100 

2.807.71067 

4,100 

8,171.16560 

3 

200 

154. 60100 

1,200 

92&  14603 

2,200 

1,701.60105 

8,200 

2,475.06608 

4,200 

8,248.61110 

800 

232.08651 

1,300 

1,006.40153 

2,800 

1,77&  04655 

8,800 

2,662.40168 

4,800 

8,825.85660 

400 

300.88201 

1,400 

1, 082. 83703 

2,400 

1,856.20206 

8,400 

2,620.74708 

4.400 

3,403.20210 

500 

886w  72751 

1,500 

1,160.18254 

2,600 

1, 033. 63756 

8.600 

2,707.09268 

4.600 

3,480.64761 

600 

464.07301 

1,600 

1,237.58804 

2,600 

2, 010. 08306 

8,600 

2,784.43808 

4.600 

8,667.80311 

700 

64L 41852 

1,700 

1,314.87864 

2,700 

2,088.82866 

8,700 

2.861.78360 

4,700 

8.635.33861 

800 

618.76402 

1,800 

1,802.31004 

2,800 

2,166.67407 

8,800 

2,089112000 

4,800 

8,712.68411 

000 

606.10062 

1,000 

1,460.66464 

3,000 

2,248.01067 

8.800 

8.016.47460 

4,000 

8,780.02062 

10 

1,000 

778.46603 

2,000 

1,64101006 

8,000 

3,830.86807 

4,000 

8,088.82000 

6,000 

8,867.37613 

c^   « 
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MONEY  INTO  TEOT  OUNCES  OP  PINE  METAL. 


GOLD. 


1  dollar  =  0.048S74M7aZSoaiiM  Tray.    IaiiDMlnysB|W.<7Utt. 


DoHmh. 

OimoM. 

DoUan. 

Oimoet. 

DoUan. 

Onnoea. 

Dollara. 

Oimoea. 

DdOttt. 

OoBoaa. 

51 

2.407128 

61 

2.060872 

71 

8.434622 

81 

8.018873 

01 

4.402131 

63 

2.515486 

62 

2.099247 

72 

8.482007 

82 

8.066747 

03 

4.450406 

68 

2.568878 

68 

8.047622 

78 

8.581872 

88 

4.015128 

06 

4.496871 

54 

2.612248 

64 

8.096097 

74 

8.579747 

84 

4.063406 

04 

4.547346 

65 

2.600623 

66 

8.144872 

75 

8.628122 

85 

4.111871 

06 

4.595621 

M 

2.708906 

66 

8.192747 

76 

8.676497 

86 

4.160246 

06 

4.648996 

67 

2.757878 

67 

8.241122 

77 

8.724872 

87 

4.208621 

07 

4.692871 

68 

2.805748 

68 

8.280407 

78 

8.773247 

88 

4.25600b 

08 

4.740746 

50 

2.854128 

69 

8.887872 

70 

3.821622 

80 

4.806871 

00 

4.789121 

50 

2.902407 

70 

8.886247 

80 

8.860997 

00 

4.868746 

100 

4.887406 

Dollart. 

OanoM. 

DoUars. 

OanoM. 

DoUan. 

Oaiio68. 

Dollars. 

Onncoa. 

Obbom. 

5.100 

24&  712285 

6,100 

205.087248 

7,100 

843.462201 

8,100 

30L  887160 

0,100 

440.212U7 

5^200 

25L  549781 

6,200 

200.024780 

7,200 

848.299697 

8,200 

306.674655 

0,200 

445.040618 

5,800' 

256.887277 

6,800 

804.762285 

7,800 

853.187193 

8,300 

401.512151 

0,800 

440.887100 

5,400 

26L  224778 

6,400 

800.509731 

7,400 

357.974689 

8,400 

40&  848647 

0,400 

454.724604 

5,500 

26&  062300 

6,500 

814.487227 

7,600 

862.812184 

8,600 

4U.  187142 

0,600 

450.562100 

5,600 

S7a 800764 

6,600 

810.274722 

7,600 

867.649680 

8,600 

416.024688 

0,600 

461890606 

5,700 

275.787260 

6,700 

824.112218 

7.700 

872.487176 

8,700 

420.862134 

0.700 

460.237002 

5,800 

280.574756 

6,800 

82a  040714 

7,800 

877.324672 

8.800 

425.600630 

0,800 

474.074588 

5,900 

285.412252 

6,900 

888.787210 

7,000 

882.162168 

8,000 

480.537126 

0^000 

47&  912088 

0 

0,000 

2001849748 

7,000 

88& 624705 

8,000 

887.900668 

0,000 

435.874621 

10,000 

483.740570 

10 

SILVER. 


1  dollar  =  0.778456028518  Troy  ounce.     1  ounce  Troy  =  $1.2020. 


Dollars. 

Oances. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Ounoet. 

Dollars. 

Ounces. 

51 

89.44621 

61 

47. 18076 

71 

54.91531 

81 

63.64986 

91 

70.38441 

52 

40.21966 

62 

47.05421 

72 

55.68876 

82 

63.42331 

93 

7L 18786 

63 

40.90312 

63 

48.72767 

78 

66.46222 

83 

6119677 

93 

71.98133 

54 

41.70667 

64 

40.50113 

74 

57.23567 

84 

64.97022 

04 

72.70477 

55 

42.54003 

65 

50.27458 

75 

58.00913 

85 

65.74368 

05 

78.47828 

56 

43.31348 

66 

51.04803 

76 

58.78258 

86 

66. 51713 

96 

7125168 

57 

44.08604 

67 

5L  82148 

77 

50.55604 

87 

67.29050 

97 

75.02514 

58 

44.86030 

68 

52.60404 

78 

60.32940 

88 

6&  06404 

08 

75.79850 

60 

45.63385 

60 

53.36840 

79 

61.10205 

^ 

6& 88750 

99 

76.67205 

60 

46.40730 

70 

54.14185 

80 

6L  87640 

90 

68.61006 

100 

77.34550 

10 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

> 
Dollars. 

Ounces. 

Dollars. 

Ounces. 

5,100 

3,044.62062 

6,100 

4,71&07664 

7,100 

5, 481. 53067 

8,100 

6,26108560 

9,100 

7,03&  44071 

5,200 

4,02L96612 

6,200 

4,795.42115 

7,200 

5, 56&  87617 

8,200 

6,842.33110 

9,200 

7, 115. 78622 

6,300 

4,000.31162 

6,300 

4,872.76665 

7,300 

5,646w22167 

8,800 

6, 410. 67670 

9,800 

7, 103. 13172 

5.400 

4, 176. 65713 

6,400 

4,950.11215 

7,400 

5,723.66717 

8,400 

6,497.02220 

9^400 

7, 270. 47722 

A 

5,500 

4,254.00283 

6,500 

5,027.45765 

7,500 

5,800.81268 

8,500 

6,57136770 

9^500 

7, 347. 82272 

5,600 

4,33L34818 

6,600 

5,104.80316 

7,600 

5,87&25818 

8,600 

6, 651. 71820 

9,600 

7,425.16823 

5,700 

4.408.60063 

6,700 

5,182.14866 

7,700 

5,055.60868 

8,700 

6,720.05870 

9,700 

7, 502. 51873 

5^800 

4,486.03014 

6,800 

5.250.49416 

7,800 

6, 032. 04918 

8,800 

6,806.40421 

9,800 

7, 578. 85023 

5,000 

4,563.38464 

6,000 

5^336.83966 

7,900 

6,110.20400 

8,900 

6, 883. 74971 

9,000 

7, 657. 20473 

6,000 

4, 64a  73014 

7,000 

5^414.18516 

8,000 

6;  187. 64010 

9,000 

6,96L00621 

10,000 

7,734.55024 

10 
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PRECIOUS  METALS. 


DISCOUNT  AND  MARKET  VALUE. 

The  figures  given  in  the  preceding  tables  are  of  assay  values,  and  are  therefore  considerably  higher  than  the 
actual  market  value.  •  Disregarding  express  charges,  commissions,  and  cost  of  refining  and  coining,  there  is  still  a 
large  deduction  to  be  made  for  this  discount,  in  estimating  the  cash  value  of  the  bullion  to  the  producers.  Assuming 
the  gold  to  have  brought  on  the  average  $20  per  troy  ounce  and  the  silver  $1  12J  per  troy  ounce,  the  cash  received 
would  have  been  $32,394,794  for  the  gold,  $35,772,160  for  the  silver,  and  $68,166,954  total.  The  loss  to  the  miners, 
as  compared  with  the  full  assay  value,  would  therefore  have  been  $984,869  on  the  gold,  $5,338,797  on  the  silver,  and 
$6,323,666  altogether,  or  about  one  thirty -fourth  of  the  full  gold  coining  value,  over  one-eighth  of  the  nominal  silver 
value,  and  over  one-twelfth  in  all,  during  the  single  census  year.  While  there  is  no  regular  discount  on  gold, 
the  large  amount  of  placer  gold  sold  at  an  undervaluation  renders  the  average  price  assumed  a  probable  one.  The 
price  for  the  silver  is  an  estimate  of  average  local  rates  for  the  year. 

THE  OUTLOOK. 

The  immediate  outlook  for  the  precious-metal  mines,  as  a  whole,  is  very  encouraging.  The  great  Leadville 
(Colorado),  Eureka  (Nevada),  Tombstone  (Arizona),  and  Bodie  (California)  districts  are  maintaining  a  steady 
output,  while  the  new  Wood  River  and  other  districts  in  Idaho,  and  a  number  of  recent  discoveries  in  Arizona, 
bold  forth  great  promise  for  the  future.  In  fact,  ewtimates  of  the  yield  subsequent  to  the  census  period  indicate 
an  actual  and  considerable  gain.(a) 

TRANSPORTATION  OF  BULLION. 

Intebnal  movement. — ^The  internal  movement  of  the  precious  metals  is  to  a  certain  extent  indicated  by  the 
returns  of  the  express  companies.  Notwithstanding  the  sources  of  error  inherent  in  these  transportation  statistics 
when  adopted  as  the  sole  basis  for  an  estimate  of  the  mine  output,  which  have  already  been  commented  upon,  the 
express  figures  in  many  cases  serve  as  a  means  of  supplying  deficiencies  in  the  census  schedule  data,  and  are 
always  useful  as  a  check  upon  information  collected  directly  from  the  mines. 

The  operations  of  Wells,  Fargo  &  Co.'s  Express  during  the  census  year,  and  for  the  months  corresponding  at  the 
beginning  and  at  the  close  of  that  period,  are  shown  in  the  accompanying  table: 

Table  CLXXXIL— SHIPMENTS  OF  BULLION,  DUST,  AND  AMALGAM  THROUGH  WELLS,  FARGO 

&  CO.'S  EXPRESS. 

ARIZONA. 


Office. 


Caaa  Grande  . . . 
Contention  City 

Florence 

Globe 

Maricopa 


IfiUvlUe  ... 
Phosniz.... 
Preeoott.... 
Tombstone . 
Tnoaon 


Wickenbnrg 
Yuma 


Total. 


Shipments  during  census  year. 


Gold 

bulUoUtdust, 

and 

amalgam. 


$180 


56,475 
31,750 


00,529 

36,188 
80,416 


224,468 


SUTer 

bullion  and 

amalgam. 


Totol. 


$885 
122,000 
177,568 


301,273 

78,153 

113,405 

116,037 

300 

469,140 

8,842 
13,707 


$385 

122,900 
177,668 


1,402,700 


301.488 

78.153 

160,970 

148.687 

300 

529,669 

44.060 
53,123 


Shipments  in  June,  1870. 


Gold 

bullion,  dust, 

and 

amalgam. 


surer 

bullion  and 

amalgam. 


Total. 


$11,004 


$11,004 


25,031 


25,031 


$600 
5,050 


10.355 
1,819 


10,661 

400 
1,000 


3,129 
1,558 


19,955 
6,869 


13,790 

1,958 
1,090 


1.627,168 


17,801 


61,896 


79,607 


Shipments  in  June,  1880. 


Gold 

bullion,  dust, 

and 

amalgam. 


surer 
bullion  and 
amalgam. 


Total. 


$76,060 


4,631 


$1,421 
4,980 


3,420 

420 
1,700 


11,941 


$76,060 
*4,'«3i 


77,868 

760 

2,141 


11, 711 
825 


174,386 


77,868 
2,171 
7,121 


15,181 

745 
1,700 


186,327 


CALIFORNIA. 


AUeghany 

Alta. 

Alranulo . . 
Amailnr . . . 
Andcnson  . 


Angel's  Camp 

Areata     

Auburn 

Baket-MHold ... 
Bear  VaUey . . 


Benton 

BtTendo 

BigpH 

Big  Oak  Flat . 
Bi>hop  Creek 


$31,726 
450 


684,720 
11,420 

54.750 
58,731 
171.930 
13,166 
14,954 


2,625 

1,500 

20,545 

214 


$137,876 


I 

oso'i 

50  , 


$31,726 
450 


634,720 
11, 420 

64,750 
58. 731 J 
171.1^ 
13,166 
14.954 

137,876 

2,625 

1,500 

21,475 

264 


$4,676 

$4,676 

$2,017 

$2,917 

73,400 
705 

1,520 

4,160 

12,020 

1,106 

422 

73,400 
705 

1.520 

44.001 
000 

5.964 
1,461 
20.180 
1.955 
2,000 

44,001 

000 

5,964 

.. 

4,150 

12,920 

1,105 

422 

17.758 
437 

1.461 

20,180 

1,956 

2,000 

$17, 758 

437 

382 

832 

3,040 

3,040 


8,800 

8,800 

a  While  this  report  was  going  through  the  press,  Wells,  Fargo  &.  Co.  reported  the  yield  of  the  mines  of  the  western  states  and 
"^rritories,  together  with  that  from  British  Colnmbia,  to  have  been  $31,869,686  gold,  $45,077,829  silver,  and  $76,947,515  total,  for  the 
talendar  year  1881. 
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Table  OLXXXIL— SHIPMENTS  OF  BULLION,  DUST,  AND  AMALGAM,  Etc.— Continaed. 

CALIFORNIA— CoQtiuued. 


Office. 


BluoCafion. 

Bodie 

Borden  .^ 

Brownsville 
Caliente  — 


Callahan's  Ranch . 

Camanche 

Campo  Seco 

Campion  ville 

Centreville 


Chico 

Chini'Ho  Camp. 
Chnnlar  .  . . . 
Ciippur  &lilla . . 
Colfa* 


Shipments  during  cenans  year. 


Gold 

bullion,  dust, 

and 

amalgam. 


Columbia 

Columbus . . . 
Copp^TCitv- 
Coppunipoiis 
Cottonwood . 


Coulterville  . . . 
Crescent  City  . 
Crescent  Mills 

Darwin 

Delano 


Diamond  Springs 

Downievillie 

Drj'town 

Dutch  Flat 

Xi  Dorado 


Emigrant  Gap. 
EtnaMUls  .... 

JBureka 

EnrelcaMiUs.. 
Kaimington  . . . 


Firebaugh... 
Folsom  City. 
Forbestown . 
Forest  City.. 
Forest  Hill.. 


9oTt  Jones  — 
French  Corral 
French  Gulch 

Fresno 

Georgetown . . 


OibMn  ville.. 
GoldBnn.... 
Orass  Valley 

Grayson 

Greenville . . . 


Ouadalnnpe  . . 

Havilab 

ITomitoft   

Uowland's 

Independence 


lone 

Iowa  Hill... 

Jackson 

JaucAtown , 
Jcminon  — 


J'tilon  

Kemville 

Knight *M  Ferry. 

La  Grange 

La  Porto 


Lainibe  ... 
Xewisttm.. 
Lincoln  ... 
Ix>mpoc  ... 
Lone  Pino. 


Los  An^i'les. 

Madera' 

Mammoth... 
Mariposa — 
Martines  — 


Marysville 

MerwHl 

Hicbiuan  Bar 
Michiiran  Bluffs 
3IillvlUe 


Silver 

bullion  and 

amalgam. 


$3,421 

2,708,038 

18, 787 

17,840 

2,985 

71,871 

49.605 

13,970 

204,185 

165 

86.009 

37,520 

122 

9.126 

67,928 

107, 125 

88,579 

200 

1,688 

46,639 

42,412 

14. 315 

23,607 

6,105 

75 

5.202 

55.694 

57,564 

305,045 

73,921 

5,777 

238,056 

62,902 

539,870 

110 

130 

345,265 

80,127 

205.675 

134,937 

204.187 

40( ,  916 

52,402 

20.969 

85.200 

88,143 

53,111 

780,795 

22 

4.1,617 

112 

36,415 

U'1.829 

112.623 

0.840 

79. 36.'5 

108,775 

334.056 

78,893 

14,077 

269 

99,015 

11.188 

77.804 

258,316 

45,903 

10.765 

26,6J5 

300 

6,114 

14,020 

5.964 

33,613 

67,606 

4,815 

482,266 

8,363 

47, 189  j 

93,505 

400 


$375 


111,949 


41,004 


100 


7.000 


150 


2.545 
56,897 


50 


Total. 


$3,421 

2, 708. 418 

18,767 

17.840 

2.985 

71.871 

49,605 

13.970 

204.185 

165 

86.009 

37,520 

122 

0.125 

67,928 

107.125 
38,  579 

112,149 

1,688 

46,639 

42,412 
14. 815 
23,607 
47,109 
75 

5,202 

55.694 

57,564 

305, 045 

73,921 

5,777 

.238,056 

63,002 

539,870 

UO 

130 

345,265 

30,127 

205,675 

134,937 

204,187 

400, 016 

52,402 

20.969 

85,200 

88,143 

53,111 

780,795 

22 

43.617 

112 

36.415 

I'il.  829 

112.023 

16.840 

70,  .165 

108. 775 

334.056 

78.303 

14,077 

269 

99. 015 

11.338 

77,304 

258. 316 

4\  003 

10.765 

26.635 

800 

8,659 

70. 917 

5.964 

33.663 

67,606 

4.815 

482.266 

8.363 

47,130 

98.505 

400 


Shipments  in  June,  1879. 


Gold 

bullion,  dust, 

and 

amalgam. 


$1,150 

143.933 

1.635 

1.275 

60 

5.155 
6,000 

535 
28.850 

100 

8.565 
2,500 


Silver 

bullion  and 

amalgam. 


$375 


ToUl. 


512 
9.550 

14.020 

5,980 

200 

413 

2,6d0 

0,055 
2.025 
1.080 
2,334 


866 

5.443 

5,530 

32,475 

13,820 

75 

23.396 

5,680 

46.000 


82,950 

6,713 

13.900 

13,046 

22,189 

50,505 

9,049 

432 

12,700 

3,200 
11.483 
87.250 


2,885 


6,808 

12,  500 

4,303 

400 

0.005 

16,800 

43.423 

9,350 

1,250 


11.625 
1.736 
7.500 

19.690  ; 

2,220 

2.872 

1,8^ 

50 

150 

2,555 

284  , 
9.488 
5,533 


65,678 

800 

2.565 

9,875 


$1,150 

144,308 

1,635 

1,275 

60 

5.155 
6,000 

535 
28,850 

100 

8,565 
2,560 


13,517 


10,300 


512 
9,550 

14,020 
5,980 

13, 717 

413 

^,680 

6,055 

2,025 

1,080 

12,634 


866 

6,443 

5,530 

32,475 

13,820 

75 

23.396 

5,690 

46,000 


32,950 

6,713 

13,900 

13,046 

22,189 

60,595 

9,049 

432 

12. 700 

3.200 
11,483 
87,250 


2,885 


6,308 

12,600 

4.893 

400 

9.096 

16,800 

43.423 

0,350 

1,250 


200  j 
1,600  i 


11,625 
1.736 
7,500 

19,600 

2,220 

2,872 

1,825 

50 

350 

4,055 

284 

9,488 

5,633 


65,678 

800 

2,566 

9,376 


Shipments  in  June,  1880. 


Gold 

bullion,  dust, 

and 

amalgam. 


Silver 

bullion  and 

amalgam. 


$2,150 

208,5.50 

700 

6,989 

3,746 

3,137 

2,900 

1.040 

40.500 


6,586 
8.068 


1,125 
9.425 

13,550 
a.  265 


150 
2,100 

12, 670 

20 

8,176 

106 


670 

9,096 

32,660 

6,787 


22,080 

1,850 

41,600 


29,760 

2,439 

83,500 

18,150 

8,897 

24.140 

5.509 

1,632 

10.860 

7.900 
2,760  . 
91.200  ' 


5.410 


746 
18.655 
10,  U5 

300 

9,825 

8.275 

36.160 

5.427 

670 


4,005 

1,355 

300 

9,710 

3,770 
4.748 
3.250 


405 

2,330 
248 


4,630 


7,913 

76 

2.485 

4,626 


Total. 


$9,760 


75 


124 

7,468 


$2,160 

208,660 

700 

6,989 

8,746 

8,137 

2,900 

1,040 

40,600 


6,686 
8,968 


1,126 
9,426 

13,650 
2,256 


160 
2,100 

12,670 

20 

8,176 

9,856 


570 

0,006 

32,650 

5,787 


22,080 

1,360 

41,500 


29,760 

2,489 

33,600 

18,150 

8,397 

24.140 

6,609 

1,688 

10,800 

7,900 

2,760 

91,200 


6,410 


746 
18,666 
10, 116 

800 

9,825 

8,275 

36.160 

5,427 

670 


4,080 

1,365 

300 

9,710 

3,770 
4,748 
3,250 


629 

9,793 
248 


4,530 


7,013 

76 

2,436 

4,535 
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Table  OLXXXIL— SHIPMENTS  OF  BULLION,  DUST,  AND  AMALGAM,  Bto.— Continaed. 

CALIFORNIA--CoDtinaed. 


Office. 


Hilton 

Modesto 

HohaTo 

HokelamneHai. 
Harphy's 


NevadftCity... 

NewcMtle 

Newh«U 

North  San  Juan . 
Olota 


OtotOIo  .... 

Pino 

PlacerviUe 
Plainaburg 
Plymouth . . 


Porterrille 


Qninoy . . . 
Rayenna  . 
Bedding.. 
Bed  Bluff. 


BiTerside 

Booklin 

BoeeyiUe 

Boogh  and  Beady 
Saciimento  City  . 


Saint  Louis 

Salinaa 

San  Andreas ... 
San  Antonio — 
San  Bernardino. 


San  Buenarentura . 

San  Diego 

Sanel 

San  Jos6 

San  Luis  Obispo  . . 


Santa  Cms 

Shasta 

Sheep  Banoh  . . . 
Shingle  Springs 
Sierra  City 


Sierraville  . 
Smarts  ville. 
Shelling.... 
Soledad.... 
Sonera 


Spadra 

Spanish  Banch. 

Sumner 

Sutter  Creek  . . . 
Sweetland 


Tehichipa 

Todd's  VaUey . 
Trinity  Centre 

Truckee 

Tulare 


Yalleoita 

Visalia 

Watson  ville... 
"Weaverville... 
West  Oakland. 


Wheatland 
Williams... 
Yreka 


Total. 


Shipments  during  census  year. 


Gold 

buUion,  dust> 

and 

amalgam. 


916,704 

6 

220 

206,831 

84,823 

1,248,017 

54,712 

7,150 

560,886 

48,746 

818,715 

8,524 

800,897 

854 

262,603 

1,605 

48,677 

1,089 

148,214 

2,803 

60 

.  744 

1,500 

15,114 

118,082 

4,900 

16 

154.396 

50 

5,212 

221 
46,710 

205 
6,900 
8.002 

68 

181,834 

52,454 

44.967 

852, 700 

180 

201.070 

5,063 

225 

419,501 


83,719 

1,225 

166,269 

26, 140 

2,632 

26,864 

14, 147 

262 

450 

10,888 

2,650 

832 

459,463 


SUver 
bullion  and 


126,200 


8,850 


40 


125 


125,942 


17,143 


1,030 

1,375 

81, 180 


16,829,915 


60 


532,286 


TotaL 


$16,704 
6 

26,420 
205.831 

34,823 

1.251,867 

54,712 

7,150 

560,886 

48,746 

818, 715 

8,524 

800,437 

854 

262,593 

1,695 

48.677 

1.089 

148,214 

2,803 

50 

869 

1,500 

15,114 

118.032 

4,900 
16 

154,398 
50 

131,164 

221 
46,710 

205 
6,900 
3,002 

58 

181,834 

52,454 

44,967 

852,700 

180 

201,070 

6.983 

225 
419, 501 


100.862 

1,225 

166.269 

26,140 

2,632 

26,864 

14, 147 

262 

450 

10,838 

2,710 

332 

459,463 


1,030 

1,375 

81,180 


17,362,201 


Shipments  in  June,  1870. 


Gold 

bullion^  dust, 

and 

amalgam. 


$8,U0 


21.857 
4,160 

137,064 

6,550 

400 

33,005 

6,470 

102,615 

1,205 

32,030 


2,172 

200 
5,469 


16,530 
240 


430 
17, 765 


20,020 

"iso 


2,826 
'8,656 


68 
29,760 


3,897 
31,150 


1.280 
226 


surer 

bullion  and 

amalgam. 


19,850 


17,361 

500 

20,750 

10,000 

516 

8,690 

919 


1,675 

275 

85 

87,810 


260 
'8."i55 


1,604,716 


$1,160 


5,257 


TotaL 


18,116 


50,067 


21.857 
4,100 

138,224 

6,550 

400 

33,005 

6,470 

102,515 

1,206 

82,030 


2,172 

200 
5,469 


16,630 
240 


430 
17,765 


20,020 
'*j,*467 


2,826 
'3,056 


58 
29,760 


8,897 
81,150 


1,280 
225 


19,860 


17,361 

600 

20.750 

10,000 

516 

8,690 

019 


1,676 

275 

85 

87,810 


260 
'8,'i65 


Shipments  in  June,  1880. 


Gold 

bullion,dust, 

and 

amalgam. 


$2,832 


150 

21,016 

4,075 

105,090 
2,292 
2.172 

49,046 
6,012 

28,115 

363 

41, 816 


42,050 

60 

8,976 

135 

18,734 


surer 

bullion  and 

amalgam. 


197 


1.150 
4,065 

4.200 


11,800 
"236 


4,200 
600 


23.893 
3.100 
7,433 

24,500 


25.960 
465 
100 

20,831 

421 
9,986 


21,490 
4,000 

887 

1,225 

900 


417 


43,916 
1,000 


4,660 


1,654,783  1   1,647,651 


$11,633 


29,045 


TotaL 


$2,332 


150 

2],0l» 

4,675 

105.090 

2.293 

2,17* 

49.045 

6,912 

28.115 

363 

41, 81ft 


42,050 

60 

3.97ft 

185 

18.734 


197 


1,150 
4,965 

4,200 


11,800 
ii,'863 


4,200 
500 


28,893 
3,100 
7,433 

24,500 


25.000 
465 

100 
20,331 

421 
9,986 


21,490 
4,000 

887 

1,22» 

900 


41T 


43,915 
1,000 


4,650 


1,576,60ft 
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Tablb  OLXXXII.— shipments  of  BXJLLION,  dust,  and  amalgam,  Etc.— Continued. 

IDAHO. 


Albion 

Boifl6City. 
CentreyiUe 
Idaho  City 
Lewiston.. 


Otto*. 


Hoecow 

Placerrillo ... 
Qnutzbarg . . 
£ockyBar(a) 
Silver  City... 


Total 


Shipment*  dnring  cenana  year. 


Gold 

boDion,  dnat, 

and 

amalgam. 


$8,145 
140,850 

48,215 
438,612 
183,125 

704 

115,833 

160,500 

17,300 

18,510 


1,120,802 


Silrer 

bullion  and 

amalgam. 


186,546 

7,873 

103,530 


83,712 
840,043 


681,704 


TotaL 


$8,145 
237,405 

51,088 
542, 142 
183,125 

704 
115.883 
150,500 
101, 021 
358.553 


1, 752, 606 


Shipmenta  in  Jnne,  1870. 


Gold 

bnllion,  daat, 

and 

amalgam. 


$8,530 

4,070 

44.280 

13,463 


25.860 
4,520 


2,450 


103,182 


SQyer 

bullion  and 

amalgam. 


$12,048 


11,785 


24,743 


TotaL 


$21,478 

4,070 

44.289 

13.463 


25,860 
4,520 


14,245 


127,025 


Shipmenta  in  June,  1880. 


Gold 

bullion,  dnat, 

and 

amalgam. 


$424 

0,635 

638 

25,453 

187 


4,170 

18,200 

1,508 

1.816 


62,071 


Sflrer 

bullion  and 

amalgam. 


$110 


5,600 
11,110 


16,820 


Total. 


$424 

0,735 

638 

25^458 

197 


4,170 
18,200 

7,108 
13,026 


78.881 


NEVADA. 


Aurora 

Auatin 

Battle  Mountain. 

BelleviUe 

Belmont 


Beowawe 

Cambrideo . . . 
Carson  City  . 
Cherry  Creek 
Columbus 


Cornucopia. 

Dayton 

Elko 

Eureka 

Franktown . 


Gold  Hill... 
Grantsville. 
Hamilton... 
Humboldt.. 
Lewis 


Lovelocks . 
Marietta  .. 
Mill  City., 
Oreana  — 
Paradise  .. 


Plocho 

Bauo 

Bye  Patch . 
Silver  City 
Sedan  


Silver  Peak . . 

Tuscarora 

Tjho 

Unionvillo — 
VirginUCity. 


Wadaworth  . 

Ward 

Winnemucca 

Total... 


$2,125 

io' 


SSO 
800 


25 

'i2,'607 


28,840 


426 


32,810 

7,616 

100 


10.080 

4,123 

28,034 


17,124 
4,820 


5,471 


10,460 
2,578 


167,806 


$803,875 

6.385 

882,102 

41,000 

123,002 


28,516 

283,800 

24,000 

51,814 

86,062 

0.776 

1,643,254 


22,074 

881.865 

53,021 


188, 016 


58,800 

1.625 

2 

184,536 

287.120 
47,620 
23,300 
33.002 
81,887 

33,482 

1,112,615 

213.656 

178, 478 

6,835,712 

701 

281,776 

5,722 


14,113,084 


$2. 

003, 

6, 

082, 

41, 

123, 

•  28, 

284, 

24, 

51. 

86. 

22, 

1,643, 


125 
875 
405 
102 
000 

002 
250 
516 
100 
800 

830 
062 
373 
254 


61. 

381, 

53, 


314 
365 
021 


130, 016 


68, 

33. 

7. 

134, 

287, 
67, 
27, 
62. 
81, 

60, 

1. 117, 
313, 
183. 

6,835, 


202, 
8, 


426 
300 
035 
618 
636 

120 
700 
423 
126 
067 

606 
541 
656 
040 
712 

701 
236 
301 


14, 280, 880 


$150 


1,142 


3,375 


61 


2.000 
1,405 


5.430 


1,800 

232 

2,100 

17,605 


$05,788 
'  *48,*767" 


21,030 


1,600 
21,033 
20,702 


22,370 
'i53,'888 


10,650 
41,340 
17, 178 


15,000 


1,500 

'"4,'320 

30,323 

"i7,*86i 


$150 
05,788 


48,757 
21,030 


1,600 
21,033 
20,702 


22,370 

1,142 

153,380 


14,025 
41.340 
17, 178 


15.000 
61 


3,500 
1,405 
4,320 

30,323 


17, 801 
5,430 


87,805 

14,800 

15,700 

652,715 

701 

51,341 

1,188 


1,356,530 


80,605 

14.800 

15,032 

652,715 

701 

53,441 

1,188 


1, 374, 225 


$450 


25 


1,500 


464 

777 
1,480 


1,605 


267 
1,500 


700 


8.858 


$180,701 


108,044 
881 


2,822 
23,000 


112,005 


26,203 

""7,"oo6' 


16,100 

6,850 

"o,*065 


85,151 

13,550 

13,200 

887,860 


150 


001,862 


$180,701 


108,044 
881 


450 

2,822 

23,000 


112,085 
25 


26,203 


1,500 
7,000 


16,100 

6,050 

464 

0,842 

1,480 


36.846 

13,550 

13,467 

388.360 


850 


810,720 


Albany  ... 
Asbland... 

Aurora 

Astoria 

Baker  City 


Cafionville  — 
Cottage  Grove 

Corvallis 

Dalles 

Empire  City... 


Hepner 

Hiliaborough 
JackaonviUe 
La  Grande ... 
Oakland , 


$473 

630 

150 

175 

355,885 

5,576 
120 


35,065 
1.816 

100 


148,224 

2,023 

480 


$1,110 


155 


25 


OREGON. 


$473 

630 

150 

175 

857,105 

5,576 
120 


35.065 
1,816 

100 

155 

148,224 

2,050 

480 


$620 


31,000 
820 


175 


10,552 


(a)  Through  W.  C.  Tatro'a  Expreaa. 


$620 


31,000 
320 


175 


18,552 


$18,565 

085 

25 

400 


24,830 


$18,665 

085 

25 

400 


24,830 
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Table  CLXXXII.— SHIPMENTS  OF  BULLION,  DUST,  AND  AMALGAM,  Etc.— Continued. 

OREGON.— Continued. 


Pendleton 
Portland  . 
Rosebnrg 
Umatilla  . 
Union  — 


Total. 


Office. 


Shipments  daring  census  year. 


Gold 

bullion,  dust, 

and 

amalgam. 


$28, 912 

274, 176 

6.468 

26, 514 

40,802 


922,381 


Silver 

bullion  and 

amalgam. 


$0  75 
3,145 


4,510 


Total. 


$23,987 

277, 321 

6,468 

26,514 

40,892 


926,891 


Shipments  in  Juno,  1879. 


Gold 

bullion,  dust, 

and 

amaljjinm. 


$1,400 

20,092 

2,342 

2,301 

200 


78,002 


Silver 

bullion  and 

amalgam. 


Total. 


$1,400 

20,092 

2.342 

2.301 

200 


78,002 


Shipments  in  June,  1880. 


Gold 

bullion,  dast, 

and 

amalgam. 


$11,440 

1.837 

1,347 

361 


59,799 


SUver 

bullion  and 

amalgam. 


Total. 


♦11.449 

1,837 

1,347 

861 


50,799 


UTAH. 


Corinne 

r244 
5,062 

$244 

5,062 

1.003,633 

2,  001, 400 

$75 

350 

$75 

350 

102.920 

201,408 

1 

Selton 

im 

$175 

Leeds 

$t,  003,  633 
1, 233, 444 

'  $i63,920 
162,611 

$113, 013 
59, 812 

113,013 
132,339 

Offden - - 

767,958 

38.797 

72,527 

Total 

773,262 

2,237,077 

3. 010.  339 

39,222 

265,531 

304,753 

72,702 

172,825 

245,527 

WASHINGTON. 


Colfax 

$10. 165 

263 

294 

L103 

$10, 165 

263 

294 

1,103 

50 

752 

225 

1,277 

60,809 

200 

$1,205 

$1,205 

Davton  ...  ....... 

$60 

$60 

Ooldeiidale 

'                       

Pomoro V 



i 

Port  Gamble 

50 
752 

1                          ' 

Seattle 

1 

1 

Teooma 

225 

::::::::::::::::::::::::::*: 

Waitsburir 

1,277 

60,809 

200 

585 
6,371 

585 

362 

362 

Walla  Walla 

6,371 

5,050 

5,050 

Wftllulft .            r  - , , . 

1 

Total 

75,188 

75,138 

7,016 

7,016 

6,617 

6,617 

• 

NEW  YORK. 


New  York.. 
ToUl. 


$945,855 


945,855 


$945,855 


945,355 


$146, 127 


146,127 


$146, 127  |. 
146. 127  j. 


MESSENGERS. 


Messengers 

$94,807 

$66,712 

$161, 519 

$1,382 

•      $8, 575 

$9,957 

Total 

94,807 

66.712 

161. 519 

1                     i 

1,382 

8,575 

9,957 

r 

MEXICO. 


Guavninsi ...... ...................... 

$83,110 
10.870 
11,263 

$100, 263 
543,696 
614.560 

$183. 373 
5o4,506 
625,823 

$10,409 
1,500 
3,883 

$15,200 
46,320 
78,530 

$25,699 
47,820 
82,413 

$12, 601 

$23,200 
41.100 
28,407 

$35,801 

La  Pa/. 

41,100 

Mftzfltlan     TT,.., 

28,407 

Total 

105,243 

1. 258,  519 

1.363,762 

15,882 

140.050 

155,932 

12,601 

92,707 

105,306 

BRITISH  COLUMBIA. 


Victoria 

$929,260    

$929,260 

$39,750  ' 

$39,750 

$37, 632 

* 

$87.  «M 

Total 

929,260 

929, 260 

39.750    

39,750 

37.632 

87,682 
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Table   CLXXXIIL— RECAPITULATION   OF    SHIPMENTS   OF   BUIJJON,   DUST,   AKD 

THBOUOH  WELLS,  FABGO  &  GO.'S  EXPEB88. 

UNITED  STATES. 


Skipaeato  doxtaC  ooM 

ma  year. 

Sti^pBCBto  ta  Jne, 

int. 

BBtm 

— i.^. 

-^ 

State  or  tanttory. 

GoldlMillkNi. 
dust,    and 
omalgim 

Sflrer  bull, 
iooand 

TotaL 

Goldlmllkm. 
dost,  and 

SOtot  bvD- 

kmaad 

analcaiiL. 

TotaL 

GoUballMB. 

Bfiw  M&. 

ToU^ 

AjiumM 

8224.488 

18,829^915 

1,130,982 

187,888 

822,381 

773.282 

75.138 

81,402,798 
531,288 

831. 704 

14.U3,084 

4.510 

2,a7.8n 

81,827.188 

17.382.201 

1,752.808 

14.280.960 

928.891 

3.010.339 

75.138 

♦17,801 

1,804.718 

103.182 

17,095 

78,002 

39.222 

7.016 

981.888 

50.087 

24.743 

1,358,530 

f79.687 

1.8B4.78J 

127.825 

1,374,225 

78,002 

304.753 

7.018 

811,»41 

1,587.851 

82,871 

8.866 

89.799 

72,782 

6.8n  . 

8174.886 
29.915 
18,620 

801.882 

086.817 

Catifornia 

Idnko 

Kerada 

1,818.888 

76.881 

918.729 

98.  "ZM 

Utah 

265,581 

132,825 

US.  a; 
8.8: 

Total 

30,U3,982 
94.807 

18.9SI.381 
88.  n2 

39,035,323 
181,519 

1,887,834 

1,758,787 

8,826.401 

1,789, 889 
1,382 

1,294.888 
a875 

3.884.577 
8,867 

1 

Total 

30,206,789 

18,868^073 

39,198,842 
945,355 

1.887.834 

1,758.787 
148.127 

3,826,401 
146.127 

1,771.821 

1,9^.513 

S.874,aM 

Kew  Y<nk 

. 

Total 

30,206,789 

1^9B.4» 

40.142,197 

1,867,834  1 

1 

1,904.894 

3,772.828 

1,771,821 

1,  S88.su 

3,874.aM 

FOREIGN. 


IteiHdi  ColiiBMa     . 

;                  1 

8829.289  !. 

9«29.2eO 
1,963.782 

$39,750 
15,882 

$39,750 
155,932 

195,882 

3,772,588 

$87,832 
12,801 

887.881 

XexSeo  

<           186l20  ' 

$1,258,519 

$140,050 

$92,787 

I8ri.  168 

Total 

Total  TTniifKl  St*4«4 

1        1.834,588  1 

20.206.789 

1,258,519 
19,933,428 

2.293.022 
40, 142. 197 

55,632 
1,067.634 

140.050 
1,904,894 

50.288  ' 

1,771,021 

92.787 
1,898.513 

182.819 

3,8H.aM 

21,243,272 

Giand  tntal  . .     

21,191.947 

42,485.219 

1.923.266 

2,044.944 

1 

8.988.210 

1.821,&4 

1,388,220 

3,2n.474 

1 

A  statement  of  the  bullion  shipments  daring  the  census  year  from  offices  of  Wells,  Fargo  &  Go^  at  pconts  in 
the  neighborhood  of  the  Ck>mstock  lode  is  annexed,  and  is  followed  by  a  comparison  betwo^i  the  ovitOow  in  Jnne, 
1879,  and  that  in  Jane,  1880 : 


Table  CLXXXIV.— BULLION  SHIPMENTS  FROM  POINTS  IN  NEIGHBOKHOOD  OF  COMSTOCK  LODE, 
THE&OUGH  WELLS,  FARGK)  &  GO.'S  EXPRESS,  FOli  THE  YEAR  ENDING  MAY  31,  1880. 


Connty. 


OflftM. 


LyoD Dftyton 


surer  City. 
Carton 


Do 

Ormsby 

Storey '  GoWHiU... 

Bo '  VirgiiiiaClty 

Wasboe I  B«no.. 


Total 


Sbipments  daring  oenana  year. 


Gold 

bullion. 

dust,  and 

amalipim. 


10,080 
07,454 


surer 

bollifm 

and 

amalgam. 


$M,962 
83.002 
28,610 
22,074 
0. 835.  712 
47,020 


TotaL 


$86,082 
62,120 
28,516 
51,314 
6,  R36, 712 
67.700 


7. 054. 876  I    7. 122, 830 


8]upm«it8  in  Jane,  187B. 


Gold 

balUon, 

daat,and 


surer 

boUion 

and 


$5,430 


8.875 


8,805 


687,885 


TotaL 


«22, 370  $22,  370 

5,430 

1, 600  1,  600 

10,650  14,025 

652.715  652,715 


686.140 


SbxpBMBta  in  June,  1880. 


Gold 

boUion, 

dnat,and 


GUrer 

boUion 

and 


$1,480 


$2,82'-' 


TotaL 


$1,48$ 
2, 


1, 500       887, 860         888, 860 
464    464 


8,444       400.162         403,C38 


Comparison  between  bullion  ithipments  in  June^  1879,  and  June^  1880. 


Sbipmenta  in  Jane,  1879 

ffldpments  in  Jane,  1880 

Decrease  in  June.  1880,  from  Jane.  187$. 


Grold  bollioD,  daat,  I  Bilrer  biiUinn  and 
and  amalgam.  amalgam. 


Total. 


$8,805 
8,444 
6,861 


$687,835 
400,182 
287,153 


$696,140 
408,626 
514 
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The  bullion  movement  from  Utah  is  partially  shown  in  the  following  abstract  from  the  retnms  of  the  Pacific 
Express  Ck>mpany : 

Table  OLXXXV.— BULLION  SHIPMENTS  FBOM  UTAH,  THROUGH  PAOIFIG  EXPBB8S  COMPANY, 

DURING  YEAR  ENDING  JUNE  30,  1880. 


Daring  six 

months  ending  Deceai« 

Shipped  to— 

• 

Prom— 

ber  31, 1879. 

New  York 

• 

San  Franeisoo. 

Gold. 

Silver. 

Total. 

Gold. 

Silver. 

Total. 

Gold. 

Silver. 

TotaL 

Gold. 

SUver. 

Total. 

Bingham ^ 

O^imaoiA  Stotion 

9107,600 

$7,200 

22,630 

468.451 

$114,700 

22,630 

468,461 

$7,200 

$7,200 

$107,600 

$107,500 

#22,630 
260.207 

22,630 

Ii^eds  Difltriot 

218.244 

218,244 

250,207 

liOwiBton 

1 

.  - 

ParkCitT 

660,172 

650,172 

644,747 

644.747 

$5,425 

$6,426 

Sflyer  Beef 

Tintio  District 

84.700 

1.713 

36,413 

$34,700 

84,700 

1 

■ 

1,713 

1,713 

Total 

142,200 

1, 160, 166 

1,292,366 

34,700 

879, 191 , 

904,891 

6.426 

6.425 

107,600 

274,650 

382,050 

From— 


Bingham 

G«rmania  Station 

Leeds  District 

Lewiston 

Park  City 

Silver  Reef 

Tintic  District... 


Total 


During  six  months  ending  June 
30,1880. 


Gold. 


$60,300 


22,953 


73,253 


Silver. 


$35,340 


8,160 
468,374 
529,677 


Total. 


$50,800 
85,340 


8,150 

468,374 

529,677 

22,953 


1,041,541  I    1,114,794 


Shipped  to- 


New  York. 


San  Francisco. 


Gold. 


$22,953 


SUvsr. 


$8,160 
468,374 
358,089 


22,953 


834,613 


TotaL 


♦8.160 
468,374 
368,089 

22.953 


857.566 


Gold. 


$50,300 


SUver. 


$35,340 


Total. 


$50,300 
35,340 


171,688 


171, 588 


60.800 


206. 028  ,        267, 228 


Totals  for  the  year  ending  June 
80,1880. 


Gold. 


$157,800 


57,663 


215. 453 


Silver. 


Total. 


♦7.200 

$165,000 

57,970 

57,970 

468,451 

468,451 

8.160 

8.160 

1,118.546 

1,118.546 

529,677 

529,677 

1,713 

50,366 

2, 191, 707 

2, 407, 160 

'  Foreign  movement. — The  exports  and  imports  of  treasure  are  recorded  at  the  custom-houses  of  the  i>ortr8 
through  which  the  outflow  and  the  inflow  pass.  Such  statistics  are  compiled  with  great  care,  and  fbmish  valuable 
information  from  a  monetary  point  of  view.  Used  as  a  means  of  determining  the  bullion  production  of  the  country 
they  are  often  deceptive,  as  explained  on  a  previous  page.  The  figures  for  the  various  offices  are  published  regidarly 
by  the  Bureau  of  Statistics,  and  are  therefore  not  repeated  here;  but  an  analysis  of  the  returns  of  the  San  Francisco 
customhouse  is  appended,  to  show  the  character  of  the  movement,  and  as  affording  a  basis  of  a  comx>arison 
between  similar  periods  at  the  beginning  and  close  of  the  census  year. 

Table  OLXXXVI.— TREASURE  MOVEMENT  THROUGH  SAN  FRANCISCO  CUSTOMHOUSE. 

IMPORTS. 


Month. 


Jnne,  1879 

Jnly,  1879 , 

August,  1879 

September,  1879 
October,  1879  ... 
November,  1879. 
December.  1879 . 
January,  1880 . . . 
February,  1880. . 

March.  1880 

April.  1880 

May,  1880 


Gold 
bullion. 


$40,262 

80,862 

127,484 

147, 126 

100, 222 

237,451 

83,921 

7,064 

46.650 

37,932 


Total 


20,601 
929, 664 


Gold  coin. 


Foreign. 


$206 


1,700 

4,835 

620 

71,240 

14C666 

115.900 

15,500 

32,412 

21, 621 


404.488 


Domestic. 


$3,656 

11,994 

6,467 

10,680 

16,601 

15.257 

8.506 

9.900 

3.929 

6,809 

35,883 

40,368 

170,184 


Total  gold. 


$44,113 

92,856 

135, 651 

1G2. 649 

117.443 

323,948 

233.072 

132,854 

66,079 

77,153 

67,404 

60,954 

1.604.176 


SUver 
bullion. 


$74,477 

123,698 

122,878 

101,653 

163,874 

80,211 

76,698 

83,369 

238.000 

120.084 

135. 710 

123,370 

1.439,622 


Silver  coin. 


Foreign. 


$254,705 
191, 721 
200,592 
159,380 
213, 579 
120.873 
345.276 
251.322 
93.781 
401,761 
864,695 
131  861 

2.719.626 


Domestic. 


$20,050 

20,210 

17,030 

9,896 

13. 414 

12,853 

15.467 

5,853 

7.517 

28.164 

11.609 

116.888 

279.251 


Trade 
dollars. 


$3,420 


26,015 
40,500 


16,000 


83.935 


Total 
silver. 


$350,132 
335.629 
343.920 
270^,929 
880.867 
253,952 
477,941 
340.644 
864.298 
649.999 
601.914 
862,609 

4,6Sa,284 


Total  gold 
and  silver. 


$394,246 
428.485 
479. 571 
433,578 
497. 810 
577.900 
711. 013 
473.396 
420.377 
627.162 
559,318 
423,568 

6,026^410 
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Tadlk  CLXXXVI— TEBASUEE  MOVEMENT  THEOUGH  SAN  FEANOISOO  OUSTOM-HOUSB— Oontinned. 

OomjMirwon  betweat  trecuure  imports  in  June,  1879,  and  June,  1880. 


lIoatlL 

Gold 
bullion. 

Gold  coin. 

Total  gold. 

SUycr 
bullion. 

SilTor  coin. 

Total 
ailver. 

Total  geld 

Foreign. 

Domettio. 

Foreign. 

Domeetio. 

Trade 
doUan. 

aadailver. 

•Tuha.  1879  ................................ 

$40,252 
52,976 
12,724 

$205 

$8,656 
27,926 
24,270 

$44,113 
80,902 
36,789 

$74,477 

107.670 

33,193 

$254,705 
180.489 

$20,950 
9,119 

$860,132 
297,278 

$394,245 
878,130 

Jnnn.  IfiflO ._ 

Tn^rMM 

T>fKdiii«......T..,T^....T.T^r..T. 

205 

74, 216 

U.831 

52,854 

16,066 

EXPORTS  (DOMESTIC). 


Honth. 


June,  1879 

July.  1879 

Autniet  1879  ... 
September.  1879. 
October,  1879  ... 
November,  1879. 
December,  1879 . 
January,  1880... 
February,  1880.. 

March.  1880 

Aprai8«0 

Hay,  1880 


Total 


(a)Gold  bullion. 


$100 
1,280 
3,080 
2,645 
13,635 
8,616 
8,801 


1,367 
286 
550 


40,350 


Gold  coin. 


$80,343 
39,360 
28,788 
11.393 
40.230 
53,872 
91,800 
11,915 
18,207 
14,373 
31.042 
48,513 


467,836 


Total  gold. 


$80,443 
40,640 
29,868 
14,038 
53,865 
62,487 

100,601 
11,915 
19, 574 
14,650 
31,592 
48,513 


508,195 


Silver  bullion. 


$206,843 

155.009 

804,622 

529,838 

347.804 

192.718 

1, 154, 738 

419,665 

269,125 

17,700 

72,001 

666,299 


4.836.362 


Silver  coin. 


Standard 
dollars. 


$21,400 


240 


1,000 

500 

19,226 

102,600 

500 

9,000 


154,466 


Trade  dollara. 


$27,888 

7,962 

7,390 

13,326 

11,900 

1,406 

400 


1,000 


71,271 


Total  silver. 


$234,731 
184,871 
812,012 
543,163 
359,944 
194,124 
1,156,138 
420,165 
289,351 
120,300 
72,501 
675,299 


6,062,099 


Total  gold  and 
si^er. 


$315, 174 
225,011 
841,880 
5^7,201 
413,809 
256, 6U 
1,256,789 
432,080 
308.925 
134,950 
104,008 
723,812 


6,570,294 


Comparison  between  treasure  exports  {domestic)  in  June^  1879,  and  June^  1880. 


June,  1879 

June,  1880 

Increaae 
Decline. 


$100 

1,020 

920 


$80,343 
65,534 


24,809 


$80,443 
56,554 


23,889 


$206,843 
84,452 


172,391 


$21,600 
21,600 


$27,888 


27,888 


$234,731 
56,052 


178, 679 


$315,174 
112.606 


202,568 


EXI^ORTS  (FOREIGN  RE-EXPORTED). 


Month. 


Jane,  1879 

July,  1879 

August,  1879 . . . . 
September,  1879 
October,  1879  . . . 
November,  1879 
December,  1879. 
January,  1880  .. 
February,  1880  . 

March,  1880 

April,  1880 

May,  1880 , 


Total 


Gold  bullion. 


Gold  coin. 


Total  gold. 


$1,900 


$1,990 


2,452 


2,452 


4,442 


4,442 


Silver  bullion. 


(b)  Silver  coin. 


$45,600 
13,900 


59,500 


$65. 433 
157, 400 
212,421 
149, 308 
324,730 
146,205 
251. 522 
140,214 
325,913 
205,231 
110.300 
487, 747 


2,  576, 514 


Total  silver. 


$111, 033 
171,390 
212,421 
149, 308 
324,730 
146, 205 
251, 522 
140, 214 
325,913 
205,231 
110, 300 
487,747 


2, 636, 014 


Total  gold  and 
silver. 


$111, 038 
173.380 
212,421 
149,308 
324,780 
146,205 
251,522 
140,214 
325,918 
205,231 
110,300 
487, 747 


2,640,456 


Comparison  between  treasure  exports  {foreign  re-exported)  in  June^  1879,  and  June^  1880. 


JniiA,  1879 r _-,,--,^^^ 

■ 

$45,600 

$65,433 

102,819 

87,886 

$111,083 
102,819 

$111. 03S 

July,  1880 

102,810 

Increase 

Decline 

45,600 

8,214 

8,214 

a  Gold  boUUm  indndea  gold  doak 


ft  The  greater  part  of  the  silver  coin  is  Mexican  doDara. 
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FINAL  DISPOSITION  OF  THE  PRECIOUS  METALS— COINAGE. 

The  receipts  of  bullion  of  domestic  production  at  the  United  States  assay  offices,  as  previously  explained,  do 
not  indicate  the  absolute  amount  of  the  mine  output,  but  they  serve  as  a  useful  check  in  many  instances.  The 
following  tables  are  abstracts  from  the  carefully  collected  statistics  of  the  Treasury  Department,  selected  -with 
reference  to  their  bearing  upon  the  question  of  production. 

Table  OLXXXVII.— RECEIPTS  AT  THE  MINTS  AND  UNITED  STATES  ASSAY  OFFICES. 
Deposits  of  gold  of  domestic  production  during  the  fiscal  year  ended  June  30, 1880. 


Mints. 

Assay  offices. 

Total. 

state  or  territory. 

Philadelphia. 

San  Francisco. 

Carson. 

Denver. 

New  Orleans. 

New  York. 

Bois6. 

Helena. 

Charlotte. 

Dollars. 

• 

Dollars. 

Dollars. 

Dollars. 

Dollars. 

Dollars. 

Dollars. 

Dollars. 

Dollars. 

Dollars. 

Alftbftinft  

685M 

86  85 

752  79 

Alaska 

5.950  90 

152,967  26 

7, 033, 656  05 

338  72 

64,350  06 

5.950  90 

158. 919  75 

7. 118. 816  42 

2. 244. 060  74 

AiisooA 

4,070  85 
8,752  54 
1,420  39 

971  58 

28.923  24 

4,565  31 

656  41 

367  91 
25,389  85 

1,513  73 

48,667  55 

1, 897, 553  72 

2,684,700  45 

44,733  69 

20, 919  24 

1, 824, 982  19 

139, 304  69 

90,429  46 

14.543  55 

Califomia 

2,350  43 

Colorado 

844, 756  91 

Dakota 

............ 

2,750.022  09 
89,831  08 

Gheorsia 

16.174  15 

TdfthA  

365, 570  55 
16,441  84 
88, 119  81 

1,874  64 

116,309  87 

1,807  02 
403.087  50 

510.546  73 

Montana 

1.805.708  00 

H'evada 

810,837  45 

618. 2C1  85 

If^w  Mf^xioo-  r - .  r , , 

607  82 
14, 159  73 



9i.o;;7  28 

Xorth  Carolina 

66,956  29 

85.650  57 

Oreeon • 

552,280  41 

31,084  93 

583.365  34 

Sonth  Carolina  , 

2,493  26 

1,907  95 

401  22 

.    7, 851  24 

9,868  41 

11,861  70 

Tennessee 

90  85 

13,128  01 

1,470  83 

1,098  30 

Utah 

13,295  30 

204  06 

27,029  19 

Virginia 

9,322  07 

Washington 

34, 529  24 

828  84 

18. 161,943  62 

1,106,868  07 

84,529  24 

Wvominff  .* 

11,174  63 

152  95 

6,664  28 

17.320  70 
18. 161. 943  52 

Refined  bullion 



Parted  from  silver 

24^041  43 

.  818,615  04 

1.449.524  54 

1. 161  47 

144,013  13 

224  80 

936  61 

OthAr  iinnmAA 

12,921  26 

131,000  74 

91  13 

Total 

125,584  80 

27. 646, 640  57 

368, 174  51 

844,909  86 

2,850  43 

6,737,404  27 

147,619  16 

466, 431  79 

82.590  01 

35. 821. 705  40 

Deposits  and  purchases  of  silver  of  domestic  production  during  tlie  fiscal  year  ended  June  30, 1880. 


Ariasona 

121.438  31 

831. 010  07 
283,734  40 

12  58 
19,831  05 

88,855  82 

78140 

1,253,840  04 

21, 104  64 

991.323  88 

California 

808. 840  91 

Colorado 

4,443  77 

i 

L  257. 790  41 

Dakota — 

21,104  54 

Gheorsia 

48  73 

48  73 

Idaho 

• 

88,724  16 

24  72 

14. 152  95 
120.455  98 
937. 475  44 
300.589  05 
424,907  31 

41  29 

50  74 

102.999  80 

Michigan  (Lake  Snperior)  . 
Montana ........ ...t 

3,230  96 
6. 813  52 

129,086  94 

259. 080  80 
4, 123, 732  53 

59,007  00 

1.202.982  32 

Nevada 

002.920  00 

5,087,242  18 

New  Mexico t-t^- 

424,907  31 

North  Carolina 

879  18 

• 

879  18 

Oreeon ••.• 

1, 174  20 

1,174  28 

8A«ith  Carolina.     -nrT---.., 

1 

15  52 

15  52 

Utah 

3, 373  41 

11,827  38 

2,970,757  92 

78,278  43 

3  53 

012, 499  53 

027.703  85 

Refined  bnllion 

2. 970, 757  92 

Parted  from  gold 

Contained  in  irold 

22,557  99 

118,550  84 

219,387  20 

2,011  64 

900  09 

2,978  23 

Other  soorces 

15,440.268  77 

1, 319, 234  48 

1, 942, 980  12 

25,928  40 

82 

18. 728. 888  15 

Total 

15^597,682  90 

9,907,500  59 

022.291  88 

4,443  77 

1,942,930  12 

8,934,708  50 

2,052  83 

00,030  49 

448  76 

82. 182. 756  95 

PRODUCTION  OF  THE  PRECIOUS  METALS. 


375 


Beeeipts  of  gold  and  silver  of  domestic  production  at  the  mints  and  United  States  assay  offices  during  Jisedl  year  ended 

June  30, 1880. 


State  or  territory. 


Alabama 

Alaska 

Arizona 

Califomia 

Colorado 

Dakota 

Georgia 

Idaho  

Michigan  (Lake  Saperior) . 

Montana 

Nevada 

New  Mexico 

North  Carolina 

Oregon 

South  Carolina 

Tenneaaee 

Utah 

Virginia 

Washington 

Wyoming 

Refined  bullion  (gold).. 

Refined  bullion  (sHver) 

Parted  fh>m  silver 

Parted  from, gold  ....*.. 

Contained  in  silver  — 

Contained  in  gold 

Other  sources  (gold)  . . . 

Other  sources  (silver) . . 


Gold. 


Dollars. 


752 

5,050 

158,019 

7,  U8, 816 

2,244.060 

2, 750. 022 

89,831 

510. 546 


70 
00 
75 
42 
74 
00 
08 
73 


1, 805, 768 

518,261 

01,037 

85,659 

583,365 

11,861 

1,998 

27,029 

9,322 

84,529 

17,320 

18,161,043 


00 
85 
28 
67 
34 
70 
30 
10 
07 
24 
70 
52 


Total. 


1,440,524 

1,161 

144,013 


54 
47 
18 


86,821,706  40 


Silver 


DoDara. 


001,323  38 

808,846  01 

1,257,700  41 

21, 104  54 

48  73 

102,000  86 

120,686  04 

1,202,082  82 

5, 087, 242  18 

424,067  31 

870  18 

1,174  26 

15  52 


627,703  86 

•  ■*•■•■•••>•««•>••• 

2,070,757  02 

210,887  26 

2,078  23 

18,728.868  15 

82,182,756  06 


Total. 


Dollars. 


7i2  70 

5,050  00 

1,150.243  IS 

7.422,663  33 

3,501.800  15 

2,771,126  63 

80,870  81 

613.546  50 

120.686  04 

3,068,750  32 

6,605.504  OS 

616,004  50 

86,038  75 

684,530  60 

11,877  22 

1,906  80 

•54,733  04 

0,322  07 

84,580  24 

17.320  70 

18,161,043  52 

2,070,757  02 

1,440,524  54 

210,887  28 

1, 161  47 

2,978  23 

144.013  13 

18,728,868  15 


67,054,462  35 


Oold  and  silver  of  domestic  production  deposited  at  the  mints  and  assay  offices  from  their  organization  to  ike  close  of 

the  fiscal  year  ended  June  30, 1880. 


Alabama 

Alaska 

Arizona 

Califomia 

Colorado 

Dakota 

Georgia 

Idaho 

Maryland 

Massachusetts 

Michigan  (Lake  Superior) 

Montana 

Nevada 

New  Hampshire 

Now  Mexico 

Xorth  Carolina 

Ore;;on 

South  Carolina 

Tennessee 

Uteh 

Vermont 

Virginia 

Washington 

Wyoming 

Refined  bullion 

Parted  from  silver 

Contained  in  silver  ... 

Parted  from  gold 

Contained  in  gold 

Other  sources 


210,872  05 

20.072  47 

2,256,742  06 

702, 068, 070  35 

35, 417, 517  54 

7,235,112  80 

7,606,082  03 

24,187,417  11 

402  12 


Total 


123  00 

48,680,006  00 

14, 482, 322  55 

11,020  55 

1,560,472  14 

10,618,351  10 

15,414,500  57 

1,401,845  30 

84,266  25 

445. 133  61 

10, 081  27 

1, 672. 667  70 

208,050  37 

716, 966  47 

201,055.915  26 

18,074,774  80 

0,822,268  07 


10,242,73188 


1,106,020.406  03 


2,116,717  64 

1, 677. 550  45 

20.183,880  56 

21,121  54 

458  20 

727,205  50 


017  56 

8,433,674  78 

4,371,384  12 

72, 107, 030  60 


2,221,484  63 

45,581  33 

4,406  38 

80  44 


0.036.057  01 


11,703  86 
42,700,012  87 


6.818.478  84 

520,623  81 

31,887,203  76 


107,421,612  07 


210.872  05 

20,072  47 

4,373,450  70 

703,736,520  80 

55,601,407  10 

7,256,234  48 

7,606,540  23 

24, 864, 712  61 

402  12 

017  56 

3,433,708  77 

53,060.300  21 

86,580,853  2^ 

11,020  55 

3,700,056  77 

10,658,932  a 

15,418,915  96 

1,401,875  74 

84,266  25 

0,482,000  62 

10,081  27 

1.672,667  70 

208,050  37 

728, 760  33 

243, 845, 028  13 

18,074,774  88 

0,322,268  97 

6, 813, 478  84 

520, 623  81 

41, 579, 935  00 

1,806,842,018  00 
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the  following  table  shows  the  amount  of  coinage  executed  daring  the  fiscal  year  ending  Jane  30^  1880,  and  the 
total  coinage  of  the  United  States  np  to  that  date : 

Table  OLXXXVm.— AMOUNT  OF  COINAGE  EXECUTED  DURING  FISCAL  YEAR  ENDING  JUNE 
30, 1880,  AND  TOTAL  COINAGE  OF  THE  UNITED  STATES  UP  TO  THAT  DATE. 


GOLD  COOTAOB  FOB  PIBOAL  TBAB 
BNDIKQ  JUNB  80,   1880. 

BILVBB  CODTAOB  FOB  FISCAL  TBAB 
BITDIMO  JUNB  80,  1880. 

TOTAL.  COINAOB    FOB    FISCAL   TBAB    BNDQIO 
JUBB  30,  1880. 

TOTAL  OOnrAOB  FBOM  1788  TO  CL06B  OF  FISCAL 
TBAB  BMDDTO  JUBB  80,  1880. 

Denomination. 

Colnaffe  exe- 
cuted. 

Denomination. 

Coinage  exe- 
cated. 

HetaL 

Coinage  exe- 
cnbed. 

HetsL 

Coinage  exe- 
cuted. 

Donble^agles. . . . 
BaitIm 

$21,610,800  00 

18,888.820  00 

16,700,880  00 

0,000  00 

8,076  00 

8,080  00 

Dollars 

Half^ollars 

Qnarter-doUars . 
Dim^Mi T  T  -  - .  - 

$27,088,760  00 
8,276  00 
8.837  60 
1,676  00 

Gk)ld 

$50, 167, 786  00 
27,042,487  60 

Gk)ld 

$1, 133, 103, 822  00 

SilYer 

SilTer 

202,888,486  00 

Total  gold  and  silTer  coinage 
Minor  coinAfre 

Total  gold  and  aQver  coinage . 
M^n^r  coinage 

nalf-«agles 

ThrMHlollRTf  .... 

84.100,172  60 
260,071  60 

Dollftn 

Total 

1,426,486,768  00 
18,288,167  06 

Total  oolnage 

Total  ooinaffe .  ,    r  t  . . . 

Total 

66,167,786  00 

• 

27,042,487  60 

84^870,144  00 

1.438,710.086  06 

CONSUMPTION  OF  THE  PRECIOUS  METALS  IN  THE  ARTS. 

Besides  the  demand  for  coinage  and  export,  the  precioas  metals  are  subjected  to  a  farther  and  constant  drain 
in  the  large  annual  consumption  in  the  arts.  Until  quite  recently  it  was  impossible  to  ascertain  the  amount  so 
absorbed  with  any  degree  of  accuracy,  though  many  attempts  were  made  to  this  end  by  officials  and  statisticians. 
In  1870  estimates  furnished  by  the  large  gold-refining  houses  and  manufacturing  jewelers  showed  that  probably  not 
less  than  $9,000,000,  and  possibly  over  $13,000,000,  of  gold  were  used  in  the  arto  during  that  year.  Out  of  this 
indefinite  sum  it  was  impossible  to  segregate  the  proportion  of  bullion  of  domestic  production  so  consumed  from 
the  United  States  coin,  foreign  coin  and  bullion,  and  old  articles  remelted  for  manufacturing  purposes. 

Latterly  fuller  and  more  reliable  data  are  available.  A  systematic  investigation,  conducted  by  the  director  of 
the  mint,  Hon.  Horatio  C.  Burchard,  has  resulted  in  tracing  this  consumption  with  great  accuracy.  Records  are 
now  kept  at  the  several  mints  and  United  States  assay  offices  of  the  value  of  bars  made  and  delivered  by  them 
for  use  in  the  arts  and  manufieusturing.  From  these  returns,  supplemented  by  individual  reports  from  a  large 
proportion  of  the  manufacturing  establichments,  collected  with  much  care,  it  is  estimated  that  the  amount  of  gold 
thus  consumed  in  the  United  States  in  the  fiscal  year  ending  June  30,  1880,  was  $10,000,000,  and  of  silver 
$5,000,000^  or  $15,000,000  in  all.  Of  this  $5,600,000  gold  and  $4,000,000  silver  were  of  domestic  bullion  produced 
during  the  year,  together  with  $2,500,000  gold  and  $600,000  silver  United  States  <^in.  The  remainder  consisted  of  ' 
old  manufactured  articles  and  foreign  coin  remelted. 

This  large  amount*is  absorbed  mainly  in  the  following  principal  industries:  The  manufacture  of  jewelry,  plate, 
and  plated  ware,  and  articles  of  vertu;  watch-case,  gold  pen,  instrument,  and  spectacle  making;  dentistry;  gilding 
and  plating ;  photography ;  and  to  a  less  extent  in  glass  staining  and  in  various  chemical  processes.  In  addition 
to  the  leading  uses  enumerated,  there  are  many  others,  insignificant  individually,  but  in  the  aggregate  demanding  a 
considerable  supply  of  the  precious  metals. 

Some  idea  of  the  relative  proportion  in  which-  the  principal  manufacturing  industries  consume  the  precious 
metals  may  be  gathered  from  the  following  table,  exhibiting  the  value  of  the  gold  and  silver  used  in  manufactures 
and  the  arts  in  the  United  States  during  the  fiscal  year  ending  June  30, 1880,  as  reported  by  persons  and  firms 
BugAged  in  the  manufactures  named,  in  response  to  circular  inquiries  addre4s;sed  from  the  bureau  of  the  mint: 


Table  CLXXXIX.— COMPARATIVE  CONSUMPTION  OF  THE  PRECIOUS   METALS  IN  THE 

INDUSTRIES  AND  ARTS. 


Kannfaotores  of— 


Watches  and  Jewelry 

Watch-cnses  and  manofaoturea 

Gk>ld  leaf  and  plate 

Chemicals 

Ijistninionts 


Gold. 


Silver. 


Total 


$8, 617, 086 

1,202,872 

850,929 

&5,410 

0,996 


8,634,193 


$969,642 

1, 817, 248 

606,329 

76,619 

4,432 


8, 464, 170 


TotaL 


$7,477,628 

8,020,120 

1.467,258 

181,929 

11,428 


12,008,968 


OTHER  ESTIMATES  OF  THE  BULLION  PRODUCT. 

As  a  means  of  comparison,  several  independent  estimates,  derived  from  diiferent  sources  of  information  and 
compiled  upon  widely  diverse  systems,  are  appended.    They  are : 

1.  Estimates  of  Dr.  Adolf  Soetbeer  (a«  published  in  Petermann^s  Mittheilungenj  Erganzungsheft  No.  57)  of  the 
product  of  the  United  States  up  to  the  close  of  1875}  kilograms  being  converted  into  troy  ounces  and  Oerman 
marks  into  United  States  money.  The  conclusions  reached  by  Dr.  Soetbeer  were  based  upon  an  analytical  study 
and  comparison  of  the  literature  of  the  subject,  and%ie  generally  accepted  with  confidence. 
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2.  Estimates  of  Hoil  Horatio  0.  Barchard,  director  of  the  mint,  founded  upon  the  "  consumption  and  export'' 
system,  supplemented  by  circular  inquiries  among  the  producers.  The  director,  in  his  annual  report  for  1880, 
states  the  gross  product  for  that  fiscal  year  in  round  numbers  as  $36,000,000  gold,  $37,700,000  silver  (coinage 
value),  and  $73,700,000  total. 

3.  Estimates  of  Mr.  J.  J.  Valentine,  general  superint-endent  of  Wells,  Fargo  &  Oo.'s  Express,  based  on  the 
transportation  statistics  of  that  and  other  express  companies. 

4.  Estimates  of  Dr.  Bossiter  W.  Baymond,  formerly  United  States  mining  commissioner,  for  the  period  covered 

by  his  official  term. 

5.  Miscellaneous  estimates. 

Table  CXO.— Db.  SOETBEEE'S  ESTIMATE  OF  THE  PEODUOTION  OF  THE  PRECIOUS  METALS  m 

THE  UNITED  STATES  TO  THE  CLOSE  OF  1875. 


PeriodB. 


1804-*20> 

l«21-'80 

1831-'40 

1841-'60 

l«51-'56 

18a^-'60 

1861-*«6 

1866-70 

1871-75 ^ 

Total 


I 


17 

10 

10 

10 

5 

5 

6 

5 

5 


72 


Gold  product. 


TotaL 


Onnceft. 


1,920 

35^368 

273,295 

5.658,825 

14,275.673 

12,39i,757 

10, 722, 832 

12, 217, 918 

9,565,344 


66k  145, 041 


Yearly  average. 


Ounces.  W 


US 

8,537 

27.320 

565,883 

2,855,135 

2, 478, 951 

2,144,566 

2,443,584 

1, 913, 069 


12,432,167 


Value. 


Dollars. 


39,876 
731, 121 
5, 649, 509 
116, 978, 291 
295, 104, 343 
25G.  222, 359 
221.660,603 
252, 566, 773 
197,733,203 


1,346,678,078 


Silver  product. 


Total. 


Ounces. 


1. 334, 325 

996,725. 

27,972,602 

48, 389, 887 

90, 798, 425 


169, 491, 464 


Yearly  average. 


Ounces. 


266.865 

199.345 

5, 594. 520 

9,677.877 

18, 160, 685 


33,898,202 


Value. 


Dollars. 


1, 725, 140 

1,288,666 

36,166,777 

62.562.688 

117, 893, 284 


219, 135, 514 


Table  CXCI.— ESTIMATE  OF  THE  PEODUCTION  OF  THE  PRECIOUS  METALS  IN  THE  UNITED 

SPATES  FROM  1848  TO   1880,  BY  FISCAL  YEARS. 

[From  reports  of  Hon.  Horatio  C.  Burcbard,  director  of  the  mint.] 


Year. 

Gold. 

1 
1 

SilTer. 

Total  ffold  and 
silver. 

Year. 

Gold. 

Silver. 

1  Total  cold  and 
sliver. 

Year. 

Gold. 

Rflver. 

Total  cold  and 
silver. 

Dollars. 

Dollars. 

Dollars. 

Dollars. 

Dollars. 

Dollars. 

Dollars. 

Dollars. 

Dollars. 

1848. . .  i         10. 000. 000 

10. 000, 000 
40. 050. 000 
50,050,000 
55,050,000 
60, 050, 000 
65, 050. 000 
60, 050, 000 
55,050,000 
55,050,000 
55,060,000 
,          50, 050, 000 
50, 100, 000 

1860... 
1861... 
1862... 
1863... 
1864... 
1865... 
1866.:. 
1867... 
1868... 
1860  .. 
1870... 
1871... 

46,000,000 
43,000,000 
39,200,000 
40, 000. 000 
46,000,000 
53,225,000 
53, 500, 000 
51, 725, 000 
48,000.000 

150,000 
2,000,000 
4, 500,  000  ! 
8,500,000  i 
11,000,000 
11,250.000 
10,000,000  ! 
13,500,000  ' 
12,000,000 

46,150,000 
45, 000, 000 
43, 700, 000 

1         48, 500. 000 
57, 000, 000 
64,475,000 
63, 500, 000 
65,225,000 
60. 000,  000 

i          61, 500, 000 
66, 000,  000 
66,  000, 000 

1872... 
1873... 
1874... 
1875. . . 
1876... 
1877... 
1878  .. 
1879... 
1880... 

36,000,000 
36,000,000 
33, 490, 902 
33,467,856 
39, 929, 166 
46, 897, 390 
51, 206, 360 
38,899,858 
36,000,000 

28,750,000 
•  35,750,000 
87, 324, 504 
31,727,560 
88, 783, 016 
39,793,573 
45,281,385 
40,812,132 
37,700.000 

64,750,000 
71, 750, 000 
70,815,496 
65,195,416 
78,712,182 
86.690,963 
96,487,745 
79,711,900 
73, 700, 000 

1849... 
1850... 
1851... 
1852. . . 
1853  .. 
1854... 
1855... 
1856... 

T 1 

40, 000, 000 
50.000,000 
55, 000, 000 
60,000,000 
65,  000, 000 
60,000,000 
55, 000. 000 
55. 000, 000 

50.000 
50,000 
50.000  i 
50,000 
50,000 
50,000 
50.000 
50,000 
50,000 
50,000 
100,000 

1857... 
1858... 
1859... 

55,000,000 
50,000,000 
50, 000, 000 

40,500,000 
50,000,000 
43, 000, 000 

12,000,000 
16,000,000  ! 

23,000,000 

1 

Total. 

1,520,041,532 

460,422,260 

1,080,463,702 

Table  CXCII.— BULLION  PRODUCTION  OF  THE   UNITED   STATES  FOR  THE  YEAR  ENDING 

JUNE  30,  1879. 

[Estimated  by  Hon.  Horatio  C.  Bnrchard,  director  of  the  mint.] 


State  or  territory. 


Arizona... 
California. 
Colorado  . 
Dakota  ... 
Georgia... 
Idaho 


Gold. 


Silver. 


Michigan  (Lake  Superior)  (a) . 

Montana 

Nevada 


New  Mexico... 
North  Carolina 
Oregon 


Utah 

Washington  .. 
Other  sources. 


:| 


Total. 


$800,000 

17, 000, 000 

3, 225,  000 

2, 420, 000 

00,000 

1,200,000 


Total. 


$3,550,000  I 
2, 400,  000 
11, 700, 000 
10,000 


2,500,000 

9,000,000 

125,000 

90,000 

1, 150, 000 

675,000 

75,000 

60.000 


88.900,000 


650.000  ; 

780,000  ; 

2,225,000 

12,560,000 

600,000 


20,000 

6, 250. 000 

20,000 

47,000 


40,812,000 


$4,350,000 

20,000,000 

14,  025.  000 

2. 430,  000 

90,000 

1,850,000 

780,000 

4, 725.  000 

21,560,000 

725,000 

90,000 

1,  170,  000 

6,825,000 

o:.,  000 

97,000 


79, 712, 000 


•  Indading  bnUion  from  Silver  Islet,  which  is  in  Canada. 
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Table  CXOIII.— STATEMENT  OF  THE  AMOUNT  OF  PRECIOUS  METALS  PEODUOED  IN  THE 

[Ketl  mated  by  Mr.  John  J.  Yalentine,  general 


1 
2 
3 

4 
6 
6 
7 
8 
0 
10 
11 


State  or  territory. 


California.... 

l^evada 

Oregon 

Washington 

Idaho 

Montana 

Utah 

Colorado 

"Sew  Mexico 

Arizona 

Dakota 


Total 


Increaae. 
Decrease. 


Gold  dost  and  bullion  by  express. 


1879. 


DoUart. 

16,348,731 

168,847 

043,601 

77, 579 

1, 035, 804 

1, 907, 053 

211,640 

3, 144, 697 

19, 800 

212, 722 

2, 674, 156 


26,744,629 


1880. 


DoUart. 

16, 900, 745 

236,323 

602,525 

68,911 

1, 175, 115 

1, 115, 787 

95,958 

2.278,980 

27,300 

159,970 

3,749,081 


26, 500, 704 


Increase. 


DoUart. 
552,015 
67,476 


I 


130,  311 


7,600 


1. 074, 925 


1. 841. 227 


Decrease. 


DoUart. 


251,076 
8,668 


791, 266 
115,682 
865,708 


52,762 


2, 085, 152 


243,925 


Gold  dnst  and  bullion  by  other  conveyances. 


1879. 


DoUart. 
817,436 


94,360 
7,767 

207,160 
95.352 
21,164 

314, 469 


21.272 
534.831 


2. 113, 801 


1880. 


DoUart. 
845,000 


346.262 
34,500 

285,023 
55,789 
10,336 


80.000 
374,000 


1, 980, 910 


Increase. 


DoUart. 
27,664 


251.902 
26,743 
27,863 


68,728 


892,800 


Decrease. 


DoUart. 


39,563 

10.828 

314.460 


160.831 


625.691 


132,891 


Table  CXOIV.— STATEMENT  OF  THE  AMOUNT  OF  PEEOIOUS  METALS  PRODUCED  IN 

[Estimated  by  Mr.  John  J.  Valentine,  general 


Country. 

Gold  dust  and  bullion  by  express. 

Gk>ld  dust  and  bullion  by  other  conveyances. 

1879. 

1880. 

Increase. 

Decrease. 

1879. 

1880. 

Increase. 

Decrease. 

1 

• 

Mexico  (west  coast) 

"Rritiwh  Columbia -  - 

DoUart. 
92,916 
976,742 

DoUart. 
118,248 
676.804 

DoUart. 
25.882 

DoUart. 

DoUart, 

DoUart. 

DoUart. 

DoUart. 

2 

300,848 

* 

168,078 

168,978 

Total 

1,009,668 

704,142 

26^832 

800,848 

168,978 

168,073 

Increase ............ 

168;  078 

Der.resiiA 

276. 616 

PRODUCTION  OF  THE  PRECIOUS  METALS. 


379 


STATES  AND   TEREITORIBS  WEST  OF  THE  100th  MBBIDIAN  FOE  THE  TEABS  1879  AND  1880. 

snperlntendont,  Wells,  Fargo  Sc  Co.*s  EzpreM.] 


Silver  bnUion  by  express. 

Ores  and  Iwae  bullion  by  freight 

Total. 

1878L 

1880. 

InoreMe. 

Docrosse. 

1870. 

1880. 

Increase. 

Decrease. 

1870. 

1880.          1 

Increase. 

Decrease. 

Dottart, 

780,440 
16,622,472 

DoUart. 

378,567 

11, 071. 002 

20,854 

1,763 

332,755 

010, 188 

3,076,775 

1.706,000 

684,000  , 
2.830,440 

DoUart. 

DoUari. 
360,873 
5,550,480 

DoOan. 

285,367 
5.206,806 

Dvltert. 

151.864 
8.723,806 

VoOmra. 

133, 613 
1,483,080 

DcUan. 
18  100  073 

1 

1 
DoUart. 

1ft  9711  1M 

DoUmrt. 
85,103 

DoOtm. 

I 

1 

21,007,714  :      15,031,621  i 
1  037  061           1  ^'^  AAl 

a066.093 

a 

20.854 
1.763 

1 
1 

"1  Aiia 

t 

i    a 

8:>,  336 
*>  001  300 

105.  1C4              10  f^A 

678,336 
1. 104. 880 
2,550,042 
1.504.840 

603,000 
1,046,036 

245,581 
275.208 

• 

270,000 

482.226 

2,677,033 

0,360,000 

151,854 

1,781.614 

8,267,884 

17. 300, 000 

1,200.388 
600,851 

1      7,040,000 

1 

118, 146 

1    ft04   747 

106.553 

i 

1 

3  620  020  ,        3.  fi."-*.  370 

io.'t  :l«>o 

617,733 

111,  651 

81.000 

1,784.413 

1 

5,  4«8,  870          6, 4 .50.  OM            082, 074 

14, 413,  515         21,  JKi.  U8II        u.  871.  474 

1     ■ 
G22.8C0  ;            711.300             88.500 

1.042.403  ;        4, 47-:.  471  '<     2.530,068 

8.208.087  >          4.  1*^!  Ot^I    •           III 4  004 

A 

662,878 

1,402,052 

730, 670 

• 

1       ' 

10 

, 

11 

1 

24,037,064 

21,022,334  , 

2, 517, 404 

6,432,134 

18,883,804 

27.728,664 

10.660,018 

1,734,748 

72.688,888 

77, 232.  512 

11, 706, 270 

7,162,646 

1 

8,886,170 

1 

4v  643. 924 

1 

8.014,780 

1 

1 

MEXICO   (WEST  COAST)   AND  BRITISH  COLUMBIA   FOR  THE   YEARS  1879  AKD  1880. 

superintendent,  Wells,  Fargo  Sc  Co.'s  Express.] 


SilTer  bnUion  by  express. 

Ores  and  biMe  bullion  by  freight. 

Total. 

1878. 

1880. 

Increase. 

Decrease. 

1879L 

1880. 

Increase. 

Decrease. 

1870. 

1880. 

Increase. 

Decrease. 

DoUart. 
1,240,056 

DoUart. 
L686.800 

DoUart. 
836,864 

DoUart. 

DoUmrt. 
841,000 

DoOort. 
386.000 

DoUart. 
45,000 

DoUart. 

DoUart. 
1,683,871 
976,742 

9 

DoUart. 
2,000,567 
844.867 

DoUart. 
406,686 

DoUart. 

1 

1       ' 

131,875       2 

I 

.... 

1,240,865 

1,686.809 

836,854 

841,000 

886,000 

46,000 

2,680,618 

2,986,424   |       406,686 

131. 875 

836,854 

46,000 

274,811 

; 
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Table  OXOV.— ANNUAL  PRODUCTS  OP  LEAD,  SILVER,  AND  GOLD  IN  THE  STATES  AND 

TERRITORIES  WEST  OF  THE  100th  MERIDIAN,  1870-1880. 

[EitimAted  by  Hr.  John  J.  Valentine,  general  saperintendent,  Wells,  Fargo  it  Co.'s  Bzpress.] 


1870 
1871 
1872 
1878 
1874 
1875 
1878 
1877 
1878 
1870 
1880 


Products  as  per 
W.,  F.  to  Co/s 
statements,  in> 
clnding  amounts 
from  British 
Columbia  and 
west  coast  of 
Hexioo. 


Dollars. 


54,000.000 
58,284,000 
62,238,959 
72, 258, 693 
74,401.045 
80, 889, 057 
90. 875, 173 
98, 421. 754 
81,154,622 
75.849,501 
80, 167, 996 


Product  after  de- 
ducting amounts 
from  British  Co- 
Ittmbiaand  west 
coast  of  If  exioo. 


Dollars. 


52, 150. 000 
55, 784. 000 
60. 351. 824 
70, 139, 860 
71. 965. 610 
76, 703. 433 
87,219,839 
95, 811. 582 
78. 276. 167 
72.688,888 
77. 232, 512 


The  net  product  of  the  states  and  territori<BS  west  of  the  100th  meridian  ex- 
cluaive  of  British  Columbia  and  west  coast  of  Mexico,  dirided  as  follows— 


Lead. 


Copper. 


Dollars. 


Dollars. 


1.080, 
2.100, 
2.250. 
3.450. 
3.800. 
5.100. 
5.040. 
5,085. 
3.452, 
4.185, 
5,742, 


000 
000 
000 
000 
000 
000 
000 
250 
000 
769 
390 


898,000 


SUver. 


Dollars. 


17, 320, 000 
19,286,000 
19,924,429 
27, 483, 302 
29. 698, 122 
31. 635. 239 
39.292,924 
45,846,109 
37, 248, 187 
37. 032, 857 
38,083,055 


Gold. 


Dollars. 


33, 750, 000 
84,398.000 
38,177,395 
39,206.558 
38,466,488 
39, 968, 194 
42,886.935 
44,880.228 
37. 576, 030 
31. 470. 262 
32. 559, 067 


Table  CXOVL— BULLION  PEODUOTION  OF  THE  UNITED  STATES  FROM  1868  TO  1875. 

[Estimated  by  Dr.  Bossiter  W.  Baymond,  United  States  mining  commissioner.  1 


State  or  temitoiy. 


California 

Nevada 

Montsna 

Idaho 

Oregon  and  Washington. 

Arizona 

New  Mexico 

Colorado  and  Wyoming . . 

Utah 

From  other  parts 


1868. 


1860. 


1870. 


Dollars. 


Dollars. 


Total 


22,000,000 

14. 000, 000 

15, 000, 000 

7.000,000 

4,000,000 

500,000 

250,000 

3.250.000 


22,500.000 
14, 000, 000 
9,000,000 
7,000,000 
3,000,000 
1, 000. 000 
500.000 
4. 000. 000 


1,000,000 


500,000 


67,  000,  000 


61, 500, 000 


Dollars. 

25.000.000 

16. 000, 000 

9. 100, 000 

6, 000, 000 

3.000,000 

800.000 

500,000 

3, 775, 000 

1,300.000 

525.000 


20.000,000 

22,500.000 

8.050.000 

5.000,000 

2.500.000 

800,000 

500.000 

4, 763. 000 

3.300,000 

250.000 


1872. 


1873. 


1874. 


1875. 


66.000,000 


66,663.000 


DoUars. 

19,049.098 

25. 548, 801 

6,068,339 

2,695,670 

2.000.000 

625.000 

500.000 

4. 761. 465 

2,445,284 

250,000 


Dollars. 


63,943,857 


18, 025. 722 

35. 254. 507 

5. 187. 047 

2,500.000 

I.  585, 784 

500.000 

500,000 

4, 070, 263 

3, 778, 200 

250,000 


Dollars. 


Dollars. 


71. 651, 523 


20. 300, 531 

35,452.233 

3. 844. 722 

1,880,004 

763,605 

487,000 

500,000 

5, 188, 510 

3, 911, 601 

100,000 


72,428,206 


17,753.161 

40,478,360 

3, 573. 600 

1,750„000 

1, 246, 978 

750,000 

325.000 

5. 302. 810 

8, 137, 688 

600,000 


74,817.596 


Table  CXCVII.— GOLD  PT?()DUCTION  OF  THE  SOUTHERN  STATES  FROM  1804  TO  1850. 

[Estimates  of  Professor  J.  D.  Whitney.  ] 

Value  of  gold  production  by  states.  Value  of  gold  production  in  the  respective  divisions  of  time 


Goorjrift 

Iforth  Carolina 

South  Carolina 

Tennessee  and  Alabama 
Virginia 


$6,048,900 

6. 842, 900 

818, 100 

263,800 

1. 198.  600 


1804-'23.... 
1824-'30  . . . . 
1831-40.... 
1841-50.... 

Total 


Total 


15. 172, 300 


$47,000 

715, 000 

6.695,000 

7, 715, 300 


15, 17^  800 


Table  CXCVIIL— EXP0KT;S  OF  GOLD  FROM  SAN  FRANCISCO  FROM  1848  TO  1863. 

[With  estimates  of  Mr.  W.  P.  Blake.] 


Tear. 


1848 

1849 

1850 

1851  up  to  May  1 
1851 


1852 
1853 
1854 
1865 


Declared  gold 
exi>ort. 


■y 


$66,000,000 

11, 497, 000 
84, 960, 895 
45,779,000 
64.965.000 
62,046.633 
48,161,731 
50,697,434 


Estimated  actual 
gold  export. 


Year. 


$10,  000, 000 
40, 000,  000 
50,000,000 

55.000.000 

60,000,000 
65.000,000 
60.000,000 
65^000,000 
66.000,000 


1857 

1858 

1859 

1860    

1861 

1862 

1863 

Total 


Declared  gold 
export. 


$48, 976. 692 
47, 548. 020 
47.640,462 
42,325.916 
40.676,758 
42,561,761 
46.071,920 


Estimated  actual 
gold  export. 


676.908^228 


$55,000,000 
50,000,000 
50,000.000 
42, 325. 916 
39, 176, 758 
36.061,761 
83,071,920 


755^636,356 
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Table  CXOIX.— Mb.  A.  DEL  SCAB'S  ESTIMATE  OF  THE  SILVER  PBODUGTION  FBOM  1871  TO  1876. 


1871. 

1872. 

1878. 

1874. 

1875. 

1871. 

District. 

Odd 
product. 

SflTer 
product. 

Gold 
prodact. 

SUver 
product. 

Oold 
prodact. 

SilTor 
prodact 

Oold 
product. 

8ilTer 
product 

Oold 
product 

SilTfir 
product 

Gold 
product 

SUTer 
product 

DoUera. 

DoDars. 

DoIUrs. 

DoIUrs. 

DoHars. 

Dollsra. 

DoIUrs. 

12,579,825 
1.650.202 

DoIUrs. 

DoIUrs. 

DolUn. 

DolUn. 

DdlUrs. 

Constock  lods..... 

4,077,427 
1,485,007 

e.  230, 587 
7,880, 7M 

0,310.035 
2,142,730 

e,612,M3 
0,053,834 

10,493,756 
2,678,400 

11. 037, 020 
8,094.440 

11,881,000   11,739,878 
3,521,382     2,256,618 

14,492,850 
6,717,636 

18^002,996 
1,887,798 

20,570,078 
7,46i;7Sa 

Oth«r  miaM  in  NeradA 

Whole  of  KoTAdA 

Bammlndw  of  the    United 
Sttttee 

5,502,434 

14,111«851 
4.000,000 

8,452,705 

10,506.577 
2,000,000 

13, 172, 225 

19. 131, 400 
6,000,000 

14,230,027 

15,402,882 
10. 000. 000 

13,986,491 

21,209,986 
9,000,000 

19,340,794 

9^082, 880 
10. 151. 520 

**' 

Bntire  silTer  prodaot . . 

18.111,851 

18,500.5n 

25, 131. 460 

25,402,382 

80,209,986 

88.184,850 

• 

The  silver  product  in  the  United  States  (tcith  the  exception  ofJSferada)  is  given  for  1876  as  follows : 


Arizona 

CalifoTnia.. 

Colorado 

Idaho 

Montana 

New  Mexico . 
Utah 


$500,000 

1,800,000 

3,000,000 

300,000 

800,000 

400,000 

3,351,520 


Total,  about 


10,151,520 


BULLION  PRODUCT  OF  THE  WORLD. 

The  world's  annual  output,  so  far  as  ascertainable,  is  shown  in  the  following  tables,  which  state  the  sources 
according  to  political  divisions,  and  also  by  continents.  The  data  are  for  calendar  years  except  for  the  United 
States,  British  Ck)lumbia,  and  Japan.  Accurate  statistics  of  the  sm<all  production  of  gold  and  silver  in  Central 
America,  that  of  silver  in  Canada,  and  gold  in  Nova  Scotia  are  not  available.  The  totals  given  are  probably 
slightly  under  the  actual  amount.  A  comparison  of  the  individual  figures  shows  that  the  United  States  produce 
33.13  per  cent,  of  the  gold  yield  of  the  whole  world,  50.54  per  cent,  of  the  silver,  and  40.91  per  cent,  of  the  total. 
Of  the  aggregate  supply  of  the  precious  metals,  North  America  (including  the  United  States,  Mexico,  and  British 
Columbia)  furnishes  65.78  per  cent. 


Table  CC— ANNUAL  BULLION  PRODUCT  OF  THE  WORLD. 


Politicia  dUtrllnitleii. 


Country. 


United  States  (o) 

Mexico 

British  ColombU  (b) 

Africa  (e) 

Argentine  Republic 

Colombia 

Best  of  South  America  (e) . 

Australia(J) 

Austria 

Oermany  (d) 

Norway 

lUly(d) 

Russia  (d) 

Sweden 

Rest  of  Eorope , 

Japan 


Total 


Gold. 


Dollars. 


33, 870.  M3 

989,161 

910.804 

1,993,800 

78,540 

4,000.000 

1,998,800 

29, 018. 223 

1, 002, 081 

206,801 


72.375 

28,584,000 

1,904 


400,548 


100,768,800 


Sflyer. 


Dollars. 


41, 110, 957 
25,107,763 


420,225 
1,000,000 
1,039,190 


2,002,727 

6,938,073 

106,270 

17,949 

415, 676 

62,435 

2,078,380 

916.400 


81,836,046 


Cn*la«tal  distribution. 


Total. 


Dollars. 


Continent 


74. 490. 620 
26^156.924 
910,804 
1, 993, 800  I    ^^^^^ 

498.771 

5,000.000 

8,032,990 

29, 018, 223 

3, 064, 758 

7, 143. 434 

166,270 

90.324   I 

26.909,676   j 

64.429 
2,078,380 
1,382.948 


North  America. 


Australia 

Europe,  including  Russia  in  Asia 

Japan 

South  America 


Total 


182,092,351 


Total  buBion  pro- 
duct. 


Dollars. 


101,658,848 

1,993,800 

29.018,223 

39. 607, 271 

1,382,948 

8, 531. 701 


182.092,351 


Peroeotaffe  of 
total  product. 


Percent. 


55.78 

1.10 

la.  93 

21.75 

0.76 

4.68 


100.00 


•  Ceomw  of  1880. 


6  Actual  export 


•  FnMi  Dr.  Sootboer^s  estimato  inlOTS. 


d  BetiiBated  ttam  production  of  other  years. 
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Chapter  VIIL— THE  MINTING  OF  GOLD  AND  SILVER 

By  Albert  Williams,  Jr. 

A  description  of  the  means  by  which  gold  and  silver  are  refined  and  made  into  coin  forms  a  natural  sequence  to 
the  description  of  the  mining  and  metallurgical  methods  given  in  previous  chapters.  The  following  pages  are 
designed  to  present  merely  a  brief  outline  of  the  subject  for  the  benefit  of  readers  who  may  be  unfamiliar  with 
it.  An  exhaustive  treatise  on  modern  practice  is  much  to  be  desired,  but  such  a  dissertation  does  not  come  within 
the  scope  of  this  volume.  Two  mints  were  selected  for  examination,  that  at  Carson,  Nevada,  and  that  at  San 
Francisco,  California.  The  processes  employed  at  these  two  establishments  are  in  the  main  identical,  though 
conducted  upon  an  altogether  different  scale;  and  to  avoid  wearisome  repetition  of  details  the  description  of  the 
system  at  the  San  Francisco  mint  is  confined,  so  far  as  practicable,  to  the  salient  divergencies  from  the  methods 
pursued  at  the  smaller  mint.  Both  mints  now  part  by  sulphuric  acid,  the  nitric-acid  process  (formerly  in  exclusive 
use  at  the  San  Francisco  mint)  having  been  in  large  part  supplanted  by  the  cheaper  sulphuric-aeid  process.  In 
each  case  the  officers  extended  every  facility  for  inspection,  and  to  them,  and  to  all  the  employiSs,  the  writer  is 
indebted  for  many  courtesies. 

UNITED  STATES  MINT  AT  CARSON,  ORMSBY  COUNTY,  NEVADA. 

The  Carson  mint,  though  much  smaller  and  having  far  less  working  cax)acity  than  the  similar  establishments 
at  San  Francisco  and  Philadelphia,  is  nevertheless  a  fully-equipped  mint,  capable  of  meeting  all  ordinary 
requirements,  and  performs  its  work  in  an  excellent  manner.  It  was  projected  with  the  view  of  facilitating  the 
minting  of  bullion  fi*om  the  Comstock  mines,  but  for  reasons  unconnected  with  the  simple  question  of  proximity 
the  greater  part  of  the  Comstock  product  has  been  treated  at  the  San  Francisco  mint.  The  Carson  mint  having 
but  slight,  if  any,  advantages  over  its  San  Francisco  rival  in  point  of  transportation  from  other  mining  districts, 
has,  therefore,  except  during  exceptional  periods  of  activity,  been  limited  in  its  operations  to  even  less  than  its 
actual  capacity,  and  at  times  has  been  shut  down  for  months.  This  was  the  case  during  a  large  part  of  the  census 
ye^r.    The  examination  was  made  in  January,  1881. 

Location  and  railroad  connections. — ^The  site  of  the  mint  comprises  a  block  on  the  west  side  of  C  street, 
Oarson,  one  block  south  from  the  station  of  the  Virginia  and  Truckee  railroad.  The  mines  of  the  Comstock  and 
neighboring  groups  are  distant  from  20  to  25  miles,  while  the  mills  along  the  Carson  river  are  at  nearer  intervals. 
From  Virginia  City  to  Carson  by  rail  the  distance  is  21.1  miles.  At  Reno,  'M.i  miles  distant  by  rail  from  Carson,  the 
Virginia  and  Truckee  railroad  connects  with  the  Central  Pacific  railroad,  thus  bringing  the  mint  into  communication 
with  the  mining  districts  within  reach  of  the  latter  road. 

The  building. — The  main  building,  designed  by  Mr.  A.  B.  Mullett,  then  supervising  architect  of  the  Treasury 
Department,  was  completed  in  January,  1870,  at  a  total  cost  of  $160,000.  It  consists  of  two  stories  and  a  basement, 
the  first  floor  being  15  feet  high  and  the  second  story  14  feet.  The  area  covered  is  90  feet  6  inches  by  59  feet  10 
inches.  The  basement  contains  the  annealing-room,  cutting-room,  grindingroom,  hydraulic  i)resses,  drying 
furnaces,  Chili  mills,  vaults,  storerooms,  and  closets,  and  through  it  run  the  counter-shafts,  with  the  pulleys  driWng 
the  machinery  on  the  first  floor.  The  engine  and  boiler  rooms  are  immediately  in  the  rear  and  on  the  basement 
level.  On  the  first  floor  are  the  weighing-room,  deposit-melting  and  ingot-melting  furnaces,  iugot  rolls,  whitening- 
room,  coining  presses,  machine-shop,  offices  of  the  cashier,  coiner,  and  melter  and  refiner,  and  vaults.  The  second 
43tory  is  occupied  by  the  superintendent's,  assayer's,  and  chief  clerk's  offices,  the  laboratory,  assay-room,  humid 
assaj -room,  refinery,  and  adjusting  rooms. 

The  walls  are  a  rough-dressed  freestone  from  the  quarry  of  the  Nevada  state  penitentiary,  1^  miles  distant — 
a  handsome  building-stone,  which  is  said  to  become  indurated  by  exposure.  Granite  quarried  3J  miles  from  the 
«ite  is  used  for  the  stairs.    The  shutters  are  of  iron. 

An  extension  in  the  rear  of  the  main  building,  of  the  same  general  construction  and  appearance  as  the  latter,  and 
designed  to  contain  the  refinery  (which  wa«  hampered  for  want  of  room  in  its  original  position),  was  unfinished 
at  the  date  of  examination.  The  first  appropriation  of  $8,500  having  been  exhausted,  a  further  sum  of  $5,000 
would  be  required  to  complete  this  extension.  There  are  five  vaults  in  the  main  building  j>rovided  with  combination 
locks. 

Machinery,  etc. — The  machinery,  appliances,  and  fittings,  which  will  be  described  somewhat  in  detail,  are 
of  recent  type  throughout,  and  are  well  adapted  to  their  several  purposes.  Their  total  cost,  including  alterations 
and  repairs,  is  stateu  vu  l;.Te  boon,  in  round  numbers,  $100,000. 
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GoST. — ^The  total  cost  of  constrnction  and  eqaipment  of  the  mint,  iiicluBive  of  the  additional  appropriation 
required,  was : 

Main  building $160,000 

Extension ^ 8,500 

To  complete  extension 5,000 

Machinery,  fittings,  etc 100,000 

Total 273,500 


This  may  be  assumed  as  representing  the  cost  of  a  flrst-class  mint  of  moderate  capacity. 

Obganization. — ^The  work  of  the  mint  is,  for  convenience  and  as  a  precaution  against  loss  or  error,  divided 
among  four  distinct  departments,  which  are  designated  as :  a,  The  general  department,  under  the  immediate  and 
special  charge  of  the  superintendent;  &,  the  assayer's  department;  o,  the  melter  and  refiner;  and,  ^,  the  coiner. 
These  form  separate  corps,  working  independently,  but  accounting  to  each  other.  Over  the  whole  the  superintendent 
has,  of  course,  supervision. 

Mint  tebms. — Gold  bullion  and  dust  are  deposited  and  returns  made  to  the  depositors  in  coin  after  minting, 
the  gold  coinage  being  free.  Silver  bullion  is  purchased  at  the  market  price,  governed  by  the  daily  London 
quotations,  with  allowance  for  variation  in  exchange.  The  bullion  purchased  is  0.500  fine  and  over,  at  the  discretion 
of  the  superintendent. 

Improvements  needed. — Although  the  Carson  mint  has  been  described  as  a  complete  one,  there  are  still  a 
few  slight  improvements  which  might  be  advantageously  added.    Among  these  are : 

a,  A  reverberatory  cupel  furnace,  for  treating  bullion  containing  a  large  proportion  of  lead.  At  present  the 
mint  is  carrying  over  from  year  to  year  bars  which  cannot  be  termed  base,  but  which  cannot  be  profitably  refined 
by  the  sulphuric-acid  process.  As  an  average  example  of  this  class  of  bullion,  the  assay  determination  of  bar  No. 
92,  cast  in  1879,  is  appended:  Gold,  0.021;  silver,  0.535;  lead,  0.444. 

b.  Dust-chambers  or  condensing-flues  connected  with  the  main  stack.  Although  the  loss  of  precious  metal  is 
small,  it  could  be  still  further  reduced  by  these  means. 

0.  Improved  sulphuric  acid  condensers  in  the  refinery. 

In  describing  the  operations  of  the  mint  in  detail  the  natural  sequence  of  the  several  manipulations  will  be 
observed,  so  far  as  is  practicable,  beginning  with  the  receipt  of  the  precious  metals  in  their  crude  state,  and  then 
following  them  through  the  processes  of  melting,  refining  into  mint- fine  metal,  alloying  to  the  coin  standard,  casting 
the  coin-metal  into  ingots,  rolling  the  ingots  to  the  required  thickness,  annealing,  cutting  into  planchettes,  adjusting 
to  proper  weight,  milling,  whitening,  and  finally  minting  into  standard  coin.  Besides  these  processes,  the  checks 
against  loss,  the  driving  power,  the  amount  of  work  done,  value  of  supplies  consumed,  and  labor  expended,  with 
subsidiary  details,  will  also  be  considered. 

Weighing-boom. — The  gold  deposits,  silver  purchases,  and  retorted  amalgam  are  here  received  and  weighed 
in  the  crude  state.  The  weights,  in  connection  with  the  assay  of  samples  from  the  deposit-melting  room,  form  a 
basis  for  action  by  the  superintendent.  This  room  is  on  the  first  floor,  at  the  left  of  the  main  entrance,  and  is  in 
charge  of  the  weigh  clerk  and  assistant  weigh  clerk,  who  form  the  total  force.  It  is  included  in  the  general 
department,  which  is  responsible  for  all  bullion  until  the  Matter  is  formally  transmitted  to  the  melter  and  refiner 
and  accepted  by  him  in  the  ingot-meldng  room. 

Scales. — ^The  weighing  is  done  on  a  large  pair  of  Troemner  bullion  scales,  made  expressly  for  the  mint.  Their 
capacity  is  from  0.01  ounce  to  6,000  ounces.  The  center  knife-edge  is  chilled  steel  on  agate  bearings,  and  the  knife- 
edges  at  each  end  of  the  beam  are  agate  on  agate.  There  are  no  beam  riders.  Adjustment  for  wear  and  tear  is 
secured  by  filing  or  removing  rings  of  copper  wire,  which  are  hung  on  pendants. 

Deposit-i^elting  boom. — From  the  weighing  room  the  crude  bullion  g^es  to  the  deposit-melting  room, 
where  it  is  melted  and  samples  are  taken  for  the  assayer.  This  room  is  on  the  first  floor  at  the  middle  of  the  south 
side  of  the  main  building,  is  18  feet  3  inches  by  14  feet  10  inches  in  size,  and  is  in  charge  of  the  deposit  melter  and 
his  assistant.    It  is  included  in  the  superintendent's  special  department. 

Furnaces. — ^There  are  three  melting  furnaces  in  the  room  of  the  same  general  type.  Two  of  these  have  heavy 
cast-iron  shells,  fiames,  and  doors,  and  are  lined  with  fire-brick ;  they  are  18  inches  square,  inside  measurement, 
16  inches  deep  in  front,  and  30  inches  deep  at  the  back,  with  level  grates.  The  iron  sliding  doors  at  the  top  are 
sharply  inclined,  sloping  downward  from  the  back.  The  flue  from  each  is  7  by  9  inches,  and  leads  to  the  i^iain  stack. 
The  smaller  furnace  is  similar  in  construction,  but  has  a  sheet-iron  shell.  It  is  13  inches  square,  16  inches  deep  in 
front,  and  27  inches  deep  in  the  rear,  and  its  flue,  5  by  6  inches,  leads  to  a  separate  small  chimney.  The  grate- 
bars  of  each  furnace  are  1  inch  wide,  with  spaces  of  five-eighths  of  an  inch  intervening. 

Fuel. — If  several  melts  are  to  be  made  in  succession,  Ltiiigh  anthracite  and  nut-pine  charcoal  mixed  are  used. 
For  a  single  melt  the  fire  is  made  of  charcoal  only. 
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Crucibles. — Orapliite,  French  clay,  and  sand  cracibles  are  used.  The  series  of  sizes  of  graphite  crucibles 
employed  includes  Nos.  8, 12,  20,  35,  90, 100,  and  150.  With  bullion  of  the  average  fineness  received,  the  working 
capacity  of  each  size  is  as  follows,  the  weight  of  the  crude  charge,  exclusive  of  flux,  being  given : 

Oiipces. 
No.     8  crucible 200 

No.    12  crucible 250  to      300 

No.    20  crucible 400 

No.   35  crucible 1,300 

No.    90  crucible 2,000  to  2,500 

No.  100  crucible *. 3,500 

No.  150  crucible 6,000 

These  figures  are  for  charges  conveniently  melte<l  in  crucibles  of  the  respective  sizes,  and  do  not  represent  the 
extreme  holding  capacity.  It  should  also  be  observed  that  the  sey;eral  working  capacities  are  not  in  direct  ratio 
with  the  series  of  designating  numbers.  The  life  of  graphite  crucibles  varies  from  fifteen  to  twenty  melts,  according 
to  the  character  of  the  bullion  treated.  If  there  is  much  lead  in  the  bullion,  the  crucibles  are  more  rapidly  corroded 
than  if  an  equivalent  percentage  of  other  base  metal  were  present.  The  stirrers  are  of  the  same  material  as  the 
crucibles — graphite  and  clay  mixed. 

Sand  crucibles  of  small  size  are  employed  for  melting  assay  grains  belonging  to  each  deposit  or  purchase  and 
are  broken  after  having  been  once  used. 

The  French  crucibles  are  second-hand  ones  from  the  assay  department,  and  are  used,  merely  as  a  matter  of 
economy,  for  the  same  purpose  as  the  sand  crncibles.    Like  the  latter,  they  are  destroyed  after  one  firing. 

Loss  of  weight  in  melting, — ^With  fairly  clean  bars  the  loss  of  weight  ranges  from  five  to  fourteen  one-hundred ths 
of  one  per  cent.,  and  with  well-retorted  amalgam  the  loss  is  from  one-half  of  one  per  cent,  to  one  per  cent. 

Fluxes. — ^The  fluxes  added  to  the  charge  of  crude  bullion  in  the  melting  pots  are: 

a.  Borax,  invariably. 

b.  Sodium  bicarbonate,  if  retorted  amalgam  is  being  melted. 

c.  Potassium  nitrate,  if  iron  or  carbonaceous  matter  is  present  in  the  bullion. 

d.  Bone-ash,  to  thicken  the  slag  so  that  it  may  be  easily  skimmed  off. 

e.  Phosphorus,  in  quantities  not  exceeding  one-half  ounce  to  a  melt  of  1,800  ounces,  in  case  the  bullion  containa 
much  copper. 

fi  Corrosive  sublimate,  with  bullion  contAiaing  much  lead  or  antimony. 

With  fine  bars  the  surface  of  the  melt  is  protected  from  the  air  and  volatilization  of  silver  prevented,  should 
the  melt  become  overheated,  by  sprinkling  upon  it  powdered  charcoal  sifted  through  a  No.  60  screen. 

Molds. — ^The  crude  metal  sent  from  the  deposit-melting  room  to  the  refinery  is  cast  into  bars  of  a  peculiar 
shape,  termed  ^^  shoe-bars".  The  shoe-bar  mold  is  a  parallelogram  slightly  contracted  at  each  end  and  having  twa 
transverse  ribs  or  semi-partitions,  which  rise  to  a  little  more  than  one-half  the  thickness  of  the  metal  cast,  thua 
producing  a  bar  which  is  deeply  indented  transversely  in  two  places  and  can  readily  be  broken  into  three  nearly 
equal  portions,  for  convenience  and  greater  rapidity  in  dissolving.  The  molds  are  15  inches  long,  3^  inches  wide- 
at  the  center,  and  1$  inches  deep  (interior  dimensions).  With  bullion  containing  40  per  cent,  in  value  of  gold^ 
the  shoe-bars  average  200  ounces  in  weight.    The  range  is  from  170  to  220  ounces.  ^ 

Smaller  rectangular  molds  are  used  for  casting  assay  bars  and  small  quantities  of  bullion. 

Sampling. — ^The  dexK>8it  melter  takes  two  samples  of  each  gold  deposit  or  silver  pr.rchase.  With  gold  deposita 
diagonal  corner  chips  are  taken  from  the  bar,  the  chips  together  weighing  forty  one-hundredths  of  an  ounce.  If 
the  gold  melt  is  large,  making  several  shoe-bars,  a  pair  of  diagonal  corner  chips  are  taken  from  the  first  and  from 
the  last  bar  of  the  melt. 

With  small  melts  of  silver  or  dor6  metal  two  dips  are  taken  directly  from  the  melting  pot  and  granulated,  the 
two  granulation  samples  weighing  from  twenty  to  sixty  one-hundredths  of  an  ounce.  In  case  of  large  melts  of 
silver  or  dor6  metal  granulations  are  taken  from  the  top  and  the  bottom  of  the  charge  by  dipping  200  ounces  from  the 
melting  pot,  pouring  off  all  but  a  few  ounces  from  the  dipping  cup,  and  granulating  1^  ounces  in  cold  water.  The 
pair  of  granulation  samples  sent  to  the  assayer  weigh  from  twenty  to  sixty  one-hundredths  of  an  ounce. 

In  each  instance  a  careful  system  of  designating  the  samples  and  stamping  the  corresponding  bars  is  observed^ 
so  that  the  assay  determinations  in  connection  with  the  weights  give  exact  data  for  the  guidance  of  the  superintendent 
and  the  melter  and  refiner. 

MELTER  AND  REFINER^S  DEPARTMENT. 

The  crude  bullion,  after  having  been  cast  into  shoe-bars  and  sampled,  is  transferred  to  the  melter  and  refiner's 
department.  From  this  point  the  melter  and  refiner  is  responsible  for  all  bullion  received  by  him  until,  after  refining 
and  casting  into  ingots  of  standard  coin  metal,  it  has  been  transmitted  to  the  coiner's  department. 

The  total  force  employed  in  the  melter  and  refiner's  department  is  nine  men,  including  the  following  officers : 
melter  and  refiner,  assistant  melter  and  refiner,  computing  clerk,  foreman  of  the  ingot-melting  room,  and  foreman 
of  the  refinery. 
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Befineey. — The  refinerj'  occupies  two  rooms,  47  feet  4  inches  by  23  feet  1 J  inches,  and  26  feet  10  inches  by 
18  feet  6  inches  in  size,  on  the  west  side  and  at  the  northwest  corner  of  the  second  story.  It  is  intended  to  transfer 
the  refinery  to  the  extension  when  the  latter  shall  have  been  completed.  The  force  employed  is  three,  consisting 
of  the  foreman  and  two  helpers.  The  work  done  consists  in  the  following  operations:  a.  Parting  of  gold  from 
silver  in  dor6  metal  by  boiling  with  sulphuric  acid;  &,  "  sweetening''  the  parted  gold;  c,  precipitation  of  silver  from 
the  acid  solution  of  argentic  sulphate  by  metallic  copper;  d,  "sweetening"  the  precipitated  silver;  c,  disposal 
of  the  cupric  sulphate  solution  formed  during  the  process  of  precipitation ;/,  as  an  adjunct  operation,  the 
manufacture  of  "  silver-cake";  that  is,  compressed  silver  precipitate. 

First  boiling  with  sulphuric  acid. — This  is  done  over  four  heating  furnaees,  arranged  in  two  pairs.  These  are 
of  common. brick,  lined  with  fire-brick.  The  fuel  used  is  yellow  pine,  in  sticks  4  feet  long.  There  are  four  parting 
kettles,  made  of  cast  iron,  3  feet  diameter  at  the  top,  30  inches  deep,  ^  inch  thick  at  the  upper  part,  and  IJ  inches 
thick  at  the  bottom.  The  additional  thickness  below  compensates  tor  the  greater  exposure  there,  so  that  the 
wastage  of  iron  is  uniform.  The  covers  of  the  parting  kettles  are  also  of  cast  iron,  and  are  conical.  They  are 
half  an  inch  thick,  and  are  hung  by  chains  from  pulleys  and  counterpoised. 

An  essential  point  in  the  use  of  the  sulphuric-acid  process  is  that  the  unparted  bars  should  be  of  the  proper 
tenor,  which  by  long  continued  observation  is  found  to  be  a  fineness  of  from  0.070  to  0.075  in  gold,  to  give  the  best 
results  in  parting.  The  unparted  bullion  treated  at  this  mint  is  very  irregular  in  character,  the  range  being  from  0.002 
to  0.600  fine  in  gold.  Bullion  lately  received  contained  only  from  0.002  to  0.020  fine  in  gold.  With  this  low  proportion 
of  gold  the  latter,  on  the  solution  of  the  dor6  metal,  forms  a  fine,  impalpable  powder,  which  floats  on  the  surface  of 
the  acid  in  the  kettle  and  canqot  be  perfectly  separated  from  the  silver.  This  defect  is  corrected  by  adding  gold 
in  the  previous  melting.  Unparted  bullion  0.900  fine  (in  gold  and  silver)  dissolves  readily  in  the  shoe-bar  8hai>e 
with  or  without  breaking  the  bar  into  its  three  sections.  These  bars  weigh,  as  previously  stated,  firom  170  to  220 
ounces  each.  It  was  formerly  the  custom  when  treating  Gomstock  buHion,  which,  because  of  its  fineness  (usually 
above  0.990),  volatilized  perceptibly  in  melting,  to  protect  it  by  adding  a  small  quantity  of  very  base  bullion.  Five 
pounds  of  lead  bullion,  containing  also  some  iron,  were  added  per  charge.  This  practice,  introduced  by  the  melter 
and  refiner,  is  said  to  have  worked  well.  Latterly,  however,  it  has  been  unnecessary,  as  the  bullion  treated  has 
been  of  lower  grade. 

The  usual  charge  of  unparted  bullion  is  2,500  ounces  to  each  kettle.  The  proportion  of  aeid  is  4  pounds  of 
sulphuric  acid  to  1  pound  of  unparted  bullion.  One-half  of  the  acid,  i.  e.,  2  pounds  to  each  pound  of  bullion,  is  placed 
in  the  kettle  on  charging,  and  the  remainder  is  added  gradually  in  pitchersful  as  the  silver  is  taken  up.  The 
normal  strength  of  the  acid  is  62^  Baum6,  but  if  the  unparted  bullion  contains  much  copper  a  slightly  weaker  acid 
is  used.  The  temperature  maintained  is  650^  F.,  the  boiling  point  of  acid  of  the  normal  strength.  The  time 
occupied  in  boiling  is  five  hours.  At  the  expiration  of  this  period  the  fire  is  drawn  and  the  charge  is  allowed  to 
cool  and  settle  for  two  hours.  This  interval  is  requisite  for  an  additional  reason,  namely,  that  the  operator  may 
not  suffer  from  the  sulphurous  apid  fumes. 

The  method  of  discharging  the  kettles  is  as  follows :  As  much  of  the  parted  gold  as  possible  is  first  ladled  out 
irom  the  bottom ;  the  acid  solution  of  argentic  sulphate  is  then  siphoned  off,  and  finally  the  remainder  of  the  parted 
gold  is  removed. 

Second  boiling  of  the  parted  gold. — A  further  purification  of  the  parted  gold  is  next  attained  by  reboiling  it 
with  sulphuric  acid  in  smaller  kettles  over  special  furnaces.  There  are  three  of  these  heating  furnaces  of  the  same 
type  and  dimensions.  They  have  heavy  cast-iron  shells  of  octagonal  shax>e  externally  and  are  lined  with  fire-brick. 
The  interior  is  vertically  cylindrical,  and  is  10  inches  in  diameter  and  15  inches  deep.  The  fuel  used  is  nut-pine 
charcoal.  The  three  reboiling  kettles  resemble  those  employed  in  the  first  boiling,  but  are  only  20  inches  in 
diameter  at  the  top  and  16  inches  deep.  The  acid  is  of  the  same  strength,  and  the  time  occupied  in  reboiling  is 
two  and  a  half  hours. 

"  Stceetening^  the  parted  gold  after  the  second  boiling. — This  consists  in  repeatedly  washing  the  gold  with  hot 
water  (not  distilled)  in  a  filtering  tub.  There  are  six  of  these  filtering  vessels.  Two  are  porcelain  jars  made 
in  Germany,  and  cost  $60  each.  They  are  20  inches  in  diameter  and  24  inches  deep.  Four  small  wooden  tubs, 
lined  with  sheet  lead,  are  also  used;  but  the  porcelain  jars  are  preferable,  even  at  the  increased  cost,  being  free 
from  the  inconvenience  caused  by  the  incrustation  of  crystallized  sulphates,  which  forms  on  the  interior  surfaces  of 
the  lead-lined  wooden  tubs.  Porcelain,  however,  although  undoubtedly  the  best  material,  appears  to  have  the 
property,  in  a  very  small  degree,  of  reducing  silver  from  the  acid  solution  of  argentic  sulphate — a  point  which  is 
undesirable  at  this  stage  of  the  process.  This  is  probably  due  to  the  solubility  of  the  glaze  of  the  jars,  though  the 
organic  matter  of  the  filter  may  also  have  the  same  effect.  The  straining  material  is  unbleached  muslin  sheeting. 
The  old  filters  are  burned,  the  ashes  being  preserved  and  returned  with  the  annual  cleanup  of  the  mint 

Third  boiling  and  washing  of  the  parted  gold. — On  the  day  following  the  second  boiling  with  sulphuric  acid  and 
washing  with  hot  water,  the  parted  gold  is  subjected  to  a  third  boiling  with  acid  and  additional  washings.  The 
manipulations  are  a  simple  repetitfbn  of  those  just  described.  The  gold  is  now  in  a  state  of  almost  absolute 
purity. 
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Avoidance  of  brittle  gold. — Most  refineries  in  which  the  method  of  parting  by  snlphnric  acid  is  adopted  prodace 
brittle  gold;  that  is,  gold  which  cannot  be  rolled  safely,  and  which  requires  carefal  annealing  before  passing  the 
breaking-down  rolls,  and  perhaps  may  noU  be  sufficiently  ductile  even  after  annealing.  Much  trouble  has  been 
experienced  at  the  2San  Francisco  mint  from  this  cause.  The  presence  of  the  most  minute  quantity  of  lead  impairs 
the  ductility  of  gold,  but  does  not  affect  silver  in  nearly  the  same  degree.  Lead  is  with  difliculty  removed  when 
the  parting  of  gold  from  silver  is  done  by  sulphuric  acid.  To  entirely  eliminate  the  lead  which  may  be  present  a 
very  simple  and  efficacious  expedient  has  been  hit  upon,  which  consists  in  taking  advantage  of  the  difference  in 
specific  gravity  between  gold  and  lead  and  the  minute  subdivision  of  tjhe  particles  of  the  latter.  The  filtering 
vessel  in  which  the  parted  gold  is  washed  with  hot  water  is  slightly  inclined  by  the  operator,  and  the  lead 
particles  are  floated  off  with  the  washings  into  another  tub.  This  plan  of  simple  decantation  succeeds  so  well  that 
at  the  Oarsou  mint  the  gold  ingots  do  not  require  to  be  annealed  before  going  to  the  breaking-down  rolls. 

Disposition  of  the  parted  atid  sweetened  gold, — It  is  dried  (without  furnace  heat)  and  sent  directly  to  the  ingot- 
melting  room.  There  it  is  fed  into  the  melting  pots  very  carefully,  to  avoid  loss  by  sputtering.  Where  large 
quantities  are  treated  it  is  desirable  to  have  the  parted  and  sweetened  gold  pressed  into  cakes  and  dried  in  a 
furnace  before  melting,  as  is  done  with  the  silver  at  this  mint  and  with  both  gold  and  silver  at  the  San  Francisco 
mint.  After  melting  the  metal  is  sampled  and  cast  into  bars.  It  is  then  known  as  '^  mint-fine''  gold ;  that  is, 
gold  as  near  absolute  purity  as  is  necessary  in  the  subsequent  processes. 

Precipitation  of  silver  from  the  acid  solution  of  argentic  sulphate  by  metallic  copper. — In  the  parting  of  the 
gold  from  the  silver  of  the  dor6  metal  the  silver  is  attacked  by  the  acid  and  appears  as  a  sulphate  held  in 
a  solution  which  also  contains  free  sulphuric  acid.  Besides  this  solution,  there  are  also  the  wash-water  of 
decantation  and  the  filtrates  formed  in  sweetening  the  parted  gold.  These  contain  considerable  argentic  sulphate, 
and  are  concentrated  by  evaporation  before  reduction.  The  next  step  in  the  process  is  the  recovery  of  the  silver 
in  a  metallic  state  from  the  acid  solution  of  argentic  sulphate.  This  is  effected  by  precipitation  on  metallic 
copper,  in  four  large  wooden  vats,  rectangular  in  shape  and  lined  with  sheet  lead.  To  prevent  the  escape  of  the 
fumes  generated  during  the  heating  of  the  liquor  the  vats  are  inclosed  in  vertically-sliding  wooden  partitions, 
hung  by  chains  from  the  ceiling,  and  counterpoised,  so  that  any  portion  of  the  interior  is  readily  accessible  for 
inspection  or  for  any  of  the  necessary  manipulations.  The  vats  are  each  2  feet  deep  (interior  measurement),  and 
the  other  dimensions  are  from  6  by  11  to  9  by  12  feet.  Laid  around  the  bottom,  on  the  inside  of  each  vat,  are  three 
coils  of  leaden  steam-pipes,  2  inches  in  diameter,  fed  by  live  steam  from  the  engine  boilers,  by  which  the  solution 
is  kept  heated  to  about  180^  F.  The  maintenance  of  a  precise  temperature  does  not  appear  to  be  essential  to 
successful  precipitation,  and  any  near  approximation  to  the  point  mentioned  is  found  in  practice  to  be  sufficient. 

The  copper  used  is  from  the  Lake  Superior  mines,  and  is  refined  at  Baltimore,  Maryland.  Its  fineness  is 
something  remarkable,  being,  by  assays  at  the  mint,  no  less  than  0.9997,  the  0.0003  of  impurity  remaining  being 
chiefly  iron.  The  form  in  which  the  copper  has  hitherto  been  employed  has  been  the  ordinary  20-pound  ingot  of 
commerce  as  received  from  the  copper-refining  works.  The  melter  and  refiner,  however,  has  had  molds  prepared 
and  forwarded  to  Baltimore  for  casting  the  copper  in  thin  slabs,  6  by  12  by  1  inches,  with  the  object  of  securing 
a  larger  precipitating  surface  in  proportion  to  the  weight  of  metal  used,  and  also  with  a  view  to  increased 
convenience  in  removing  the  precipitated  silver.  The  charge  of  copper  ingots  is  1,000  pounds  to  each  vat.  They 
are  laid  across  the  coils  of  steam-pipes  at  intervals  of  8  inches.  The  slabs  are  intended  to  be  i>laced  on  the  bottom, 
forming  a  loose  pavement,  and  also  upright  along  the  sides  and  ends  of  the  vats. 

In  charging  the  precipitating  vats,  after  arranging  the  copper  ingots  in  position,  undistilled  cold  water  is 
poured  in  through  pipes  to  a  depth  of  from  12  to  14  inches.  The  acid  solution  of  argentic  sulphate  is  then  added, 
bringing  the  contents  to  within  about  3  inches  of  the  top  of  the  vat.  With  the  system  pursued  at  this  mint  the 
resulting  dilution  is  about  18^  Baum6,  which  is  considered  the  most  advantageous  strength.  After  charging,  steam 
is  turned  on  through  the  leaden  coils,  and  the  liquor  becomes  graduaUy  heated  to  the  desired  temperature.  The 
time  required  for  complete  precipitation  is  twenty -four  hours  of  constant  heating;  but  as  the  mint  is  ordinarily 
working  during  one  shift  of  eight  hours  only,  three  days  are  consumed  in  this  part  of  the  process. 

The  method  of  determining  whether  complete  precipitation  has  been  effected  is  as  follows:  A  small  quantity 
of  the  acid  solution  is  drawn  off,  cooled,  and  poured  into  a  test-tube.  A  solution  of  sodium  chloride  (strength 
immaterial)  is  added.  A  white  precipitate  of  argentic  chloride  indicates  incomplete  reduction;  but  if  all  the  silver 
has  been  reduced,  no  precipitate  occurs.  These  tests  are  applied  from  time  to  time  by  the  operator,  and  show  the 
progress  of  the  precipitation. 

To  remove  the  precipitated  silver  from  the  surfaces  of  the  copper  ingots  the  latter  are  scraped  twice  a  day 
with  long-handled  wooden  spatulas.  No  especial  care  is  taUcn  to  remove  by  itself  all  the  silver  recovered  from 
each  separate  charge,  as  ultimately  all  is  saved,  and  there  is  no  necessity  for  segregating  the  results  of  each 
operation.  Indeed,  to  attempt  to  do  so  would  be  to  entail  much  additional  labor,  resulting  in  insignificant 
advantages,  as  the  system  of  dividing  the  responsibility  and  accountability  serves  as  an  effectual  check  upon  loss 
or  error  from  this  source. 

The  copper  ingots  last  about  two  weeks,  the  gradual  wastage  being  made  good  by  the  addition  of  fresh 
quantities  of  copper.    Each  residual  ingot  averages  8  ounces  in  weight.    Thus  the  whole  of  the  original  charge 
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of  copper  placed  Id  a  vat  at  any  one  time  may  be  assumed  (disregarding  the  ftosh  ingots  added)  to  have  been 
dimixiiBhed  in  weight  from  1,000  to  25  pounds;  and  the  average  amount  of  copper  converted  into  cnpric  sulphate 
being  taken  as  19  pounds  8  ounces  for  each  ingot,  the  whole  amount  of  copper  of  the  original  charge  thus  converted 
into  sulphate  is  975  pounds,  or  97^  per  cent.  The  residual  copper,  now  in  the  form  of  small  irregular  nuggets,  is 
washed  upon  removal  from  the  vat  to  detach  any  adhering  silver,  and  is  sent  to  the  ingot-melting  room,  to  be  used 
in  alloying  the  mint-fine  gold  and  silver  to  the  standard  coin  fineness. 

Btoeetening  the  precipitated  silver. — ^This  operation  is  analogous  to  the  method  of  purifying  the  parted  gold,  and 
consists  in  repeatedly  washing  with  hot  water  the  precipitated  silver  collected  from  the  faces  of  the  copper  ingots. 
The  mountain  water  from  the  mint  service-pipes  is  very  pure,  and  contains  no  chlorides.  Were  the  latter  present, 
they  would  necessitate  a  distillation  of  the  water  to  prevent  the  formation  of  argentic  chloride.  There  are  four 
wooden  filtering  vats  lined  with  sheet-lead.  The  internal  measui'ements  are:  Diameter  at  top,  28  incBes;  diameter 
at  bottom,  24  inches ;  depth,  24  inches.  The  filters  are  of  unbleached  muslin  sheeting.  When  old,  they  are  burned, 
and  the  ashes  iire  returned  with  the  sweepings,  etc.,  at  the  close  of  the  fiscal  year. 

Diaposition  of  the  cuprio  sulphate  solution. — As  the  precipitation  of  metallic  silver  upon  the  copi>er  ingots 
proceeds  sulphate  of  co))per  is  formed,  replacing  the  sulphate  of  silver  in  the  solution.  After  all  the  silver  has 
been  thrown  down,  the  solution  of  cupric  sulphate  is  siphoned  out  from  the  precipitating  vats  and  is  drawn  through 
leaden  pipes  into  a  lead-lined  tank  outside  the  building,  whence  it  is  removed  by  the  contractors.  It  is  used  by  the 
Lyon  Mill  and  Mining  Company  at  their  works  at  Dayton  in  the  amalgamation  of  tailings.  The  contract  strength 
is  20^  Baum6,  and  the  price  paid  in  the  census  year  was  at  the  rate  of  17  cents  i>er  pound  for  each  pound  of  copper 
used  in  the  mint  refinery. 

Prevention  of  loss  of  precious  metal  in  the  refinery. — The  floor  is  covered  with  sheet  lead  throughout  and  is 
mopped  several  times  every  day.  Whenever  a  portion  of  any  solution  is  spilled,  it  is  at  once  wiped  up.  The  mop- 
oloths  are  finally  burned,  and  the  ashes  are  returned  with  the  general  dean-up  of  the  mint  at  the  dose  of  the  fiscal 
year.  All  savings  of  this  kind  are  credited,  according  to  assay,  to  the  melter  and  refiner  in  making  up  the  annual 
accounts.  The  savings  also  include  slags,  sweepings,  ftimace-ashes,  flue-dust,  burned  fllters,  old  cupels,  broken 
crucibles  and  stirrers,  etc. 

Manufacture  q/'  sihercake. — ^The  wet  and  loose  silver,  after  sweetening,  is  squeezed  into  consistent  shape  by 
I>owerful  hydraulic  presses,  and  is  then  dried  in  a  special  furnace.  Two  of  these  presses  are  used.  The  pressure 
exerted  is  40  tons  to  the  whole  area  of  the  plunger  face.  The  plunger  is  12  inches  in  diameter,  and  the  collar, 
which  fits  closely  on  the  plunger,  is  12  inches  deep.  The  weight  of  a  single  pressed  cake  before  drying  is  1,100 
to  1,200  ounces,  and  its  volume  is  about  one-quarter  of  that  of  the  unpressed  charge. 

Drying  the  pressed  »ilver-cake. — One  drying  furnace  is  used.  It  is  34  inches  wide,  13  inches  high,  and  8  feet  long, 
and  has  a  flat  roof.  The  lining  is  of  fire-brick,  and  the  frames  and  doors  are  of  cast  iron.  The  grate  area  is  2  by  8 
feet,  and  the  grate-bars  are  1  inch  wide  and  five-eighths  of  an  inch  apart.  The  ftiel  used  is  yellow  pine,  in  4-foot 
sticks.  The  cakes  are  charged  in  pans,  supported  by  six  longitudinal  bars,  1^  inches  wide,  vnth  intervening  spaoee 
of  3g  inches.  When  completely  ilried,  but  not  fused,  the  cakes  are  sent  to  the  ingot-melting  room  and  melted. 
The  pnxluet  is  then  known  as  mint-fine  silver. 

Thk  iNGOT-MSLTiNa  ROOM. — ^This  room  is  on  the  first  floor  at  the  rear,  adjoining  the  rolling-room,  and  is  23 
feet  1}  inches  by  22  feet  8  inches  in  size.  It  belongs  to  the  melter  and  refiner's  dei>artment,  and  is  in  charge  of  a 
foreman,  with  three  helpers.  The  length  of  shift  is  eight  hours.  The  work  done  here  is:  a.  Melting  the  silver-cake 
and  the  sweetened  gold  separately  into  mint-fine  metal;  fr,  preparation  of  standard  coin  alloy  and  remelting  of 
clippings  ftt>m  the  cutting  room ;  c,  casting  the  alloy  and  the  remelt  into  ingots ;  and  d,  cleaning  the  ingots  and 
dressing  them  into  shape. 

In  this  room  there  are  five  Airnaoes,  all  alike.  They  have  heavy  cast-iron  shells,  lined  with  fire-briok,  and  aie 
16  by  16}  inches  in  area,  17}  inches  deep  in  front,  and  20  inches  deep  in  rear,  measured  from  the  grate  to  the  bottom 
of  the  flue.  The  flues  are  G  by  8  inches,  and  lead  to  the  main  stack.  The  doors  are  of  cast  iron,  steeply  incUned 
towant  the  fh>nt.  Lehigh  anthracite  is  used  as  fuel.  The  crucibles  and  stirrers  are  of  graphite  and  clay  mixed^ 
the  sizes  of  crucibles  u$e<l  being  Nos.  45,  60,  and  90.  No.  12  Dixon  crucibles  are  employed  for  dipping  copa. 
The  flux  is  borax,  and  sometimes  also  niter,  sal  ammoniac,  bone-ash,  and  powdered  charooaL  A  melt'<rf  silver 
usually  consists  of  from  5,000  to  6,000  ounces,  but  a  melt  of  gold  is  smaller,  and  is  variable. 

Sy»ttm  of  sampling  mint  fine  silver. — A  cupful  of  about  200  ounces  is  taken  from  the  top  of  the  melt.  Of  this 
quiuitity  all  but  5  or  6  ounces  is  i)oureil  back  into  the  crucible,  and  the  remainder  is  cast  into  a  small  assay 
Imr,  stami>etl  with  the  assay  number  of  the  melt,  and  also  numbered  ^^1",  to  indicate  that  it  is  the  top  sample. 
When  the  large  |H>t  is  nearly  empty  this  process  is  repeated,  and  a  second  assay  bar  is  obtained,  which  is  stamped 
as  befoii^  but  numbereil  ^'2*^,  to  denote  that  it  is  the  bottom  sample. 

System  ofmmpling  mint-fine  gold. — A  similar  method  is  practiced  with  gold,  except  that  the  assay  bars  cast  aie 
10  ounces  in  weight. 

Molds. — The  molds  are  of  clamped  cast-iron,  and  for  gold  the  series  consists  of  one  size  each  for  donWn  fiagin^ 
M^le,  half-eagle,  and  quarter-eagle  ingots.    Quarter-eagles  are  not  coined  at  this  minti  dioii|^  the 
woids,  ti/es.  eti\^  are  on  hand*    For  silver  ingots  three  sizes  of  molds  aie  naed:  one  tat  qpuatBoif  ona  fiir 
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and  one  for  dimes  and  standard  or  trade  dollars.  The  dollar  mold  produces  ingots  from  which  strips  for  punching 
a  double  row  of  dimes  are  rolled.  The  total  stock  embraced  135  ingot  mblds,  as  follows:  Double-eagle,  6;  eagle, 
10;  half-eagle,  10;  quarter-eagle,  10;  dollar  and  dime,  36;  half  dollar,  36;  quarter-dollar,  27.  The  duration  of  the 
molds  is  indefinite.    They  are  said  to  become  better  as  they  grow  older. 

The  ingots  fire  cooled  and  cleaned  by  being  plunged  i!ito  a  bath  of  cold  water,  slightly  acidulated  with 
sulphuric  acid,  in  the  proportion  of  5  ounces  of  the  commercial  acid  to  25  gallons  of  water. 

Manufacture  of  standard  gold  ingots, — On  the  report  of  the  assayer  as  to  the  fineness  of  the  samples  of 
mint-fine  gold  (which  average  0.997  gold  and  0.003  silver)  the  melter  and  refiner  bases  his  computation  as  to  the 
amount  of  copper  required  to  reduce  a  given  weight  of  mint-fine  gold  to  the  coin  standard.  The  law  prescribes 
that  the  proportion  of  copper  shall  not  be  less  than  0^090.  After  placing  into  the  crucible  the  proper  amounts  of 
gold  and  copper,  clippings  from  the  cutting-room  may  be  added  to  complete  the  charge.  The  average  weight  of 
gold-ingot  melts  is  3,000  ounces.  In  sampling  the  coin  ingots  a  center  chip  is  taken  from  the  heads  of  the  first 
and  last  ingots  of  the  melt,  and  from  the  assays  of  these  samples  the  assayer  certifies  to  the  alloy  being  of  the 
proper  proi>ortions. 

Manufacture  of  standard  silver  ingots. — ^The  calculation  for  copper  is  similarly  based  on  the  assayer's  report  as 
to  the  fineness  of  the  mint-fine  silver.  The  proper  amounts  of  silver  and  copper  having  been  placed  in  the  crucible, 
the  charge  may  be  filled  out  with  clippings  from  standard  silver  strips,  as  in  the  case  of  the  gold  melts.  The 
average  weight  of  the  silver-ingot  melt  is  1,800  ounces.  Granulations  are  taken  from  the  top  and  bottom  of  each 
melt,  the  two  samples  together  weighing  about  0.30  ounce. 

Legal  tolerance, — ^The  legal  tolerance  is  the  slight  variation  allowed  by  the  law  from  the  absolute  standard. 
For  gold  this  margin  is  0.0015  each  way  from  the  standard;  that  is,  the  coin  may  contain  from  0.8985  to  0.9015  gold. 
For  silver  the  allowance  is  0.003  each  way  from  the  standard,  or,  in  other  words,  the  coin  may  legally  vary  from 
0.897  to  0.903  in  silver. 

Actual  working  tolerance. — The  mint  regulations  prescribe  much  greater  accuracy  than  is  required  by  the  law. 
In  mint  practice  the  gold  ingots  are  not  allowed  to  vary  more  than  0.0005  from  the  standard,  and  the  silver  ingots 
are  kept  within  a  range  of  0.0015.  Thus  the  gold  ingots  actually  only  varj-  from  0.8995  to  0.9005,  and  the  silver 
from  0.8985  to  0.9015  in  fine  metal. 

Liquation  of  silver  in  standard  ingots. — In  cooling  there  is  a  partial  segregation  of  silver  toward  the  center  of 
the  ingot,  which  results  in  making  the  center  richer  than  the  edges.  It  is  found  that  the  central  portion  of  a  rolled 
strip  of  standard  silver  prepared  from  such  an  ingot  (the  molecules  during  the  rolling  process  maintaining  the  same 
relative  positions  to  each  other  laterally-  that  they  had  in  the  ingot)  may  sometimes  be  from  0.0005  to  0.001  finer 
than  the  edges  of  the  same  strip.  This  variation  differs  with  the  character  of  the  strips ;  that  is,  for  which  sized 
coin  they  are  intended.  The  planchettes  are  therefore  slightly  finer  than  the  clippings,  the  greater  bulk  of  the 
latter  beiug  from  the  edges  of  the  strip,  while  the  planchettes  contain  proportionally  more  of  the  central  part. 
A  slight  allowance  has  sometimes  been  made  to  offset  this  irregularity.  The  alloy  of  gold  and  copper  does  not 
act  in  the  same  way,  being  more  stable,  and  if  there  is  a  similar  liquation  it  is  in  an  imperceptible  degree. 

Dressing  the  ingots. — The  ends  of  the  ingots  are  squared  by  a  clipping  machine,  the  invention 'of  the  late 
John  A.  Eckfelt,  of  the  San  Francisco  mint.  This  is  a  very  compact  and  convenient  machine,  consisting  of  a 
vertically-sliding  steel  jaw  in  combination  with  a  fixed  steel  lower  jaw,  the  driving  machinery  being  inclosed  in  an 
upright  frame  or  post.  The  ingots  are  then  clamped  in  a  \ise  and  the  rough  edges  dressed  down  by  a  14-inch 
bastard  file.  After  trimming,  the  ingots  are  sent  to  the  roJling-room.  The  standanl  silver  ingots  weigh  from  48  to 
50  ounces  each.    The  gold  ingots  for  eagles  weigh  69  ounces,  and  those  for  half-eagles  44  ounces. 

The  floor  of  the  ingot-melting  room  is  covered  b^'  hexagonal  cast-iron  gratings,  easily  removable  when  the 
room  is  swept.  Wherever  practicable,  as  for  pails,  tongs,  etc.,  the  utensils  here  used  are  of  copjier.  Iron  discolors 
the  silver  ingots. 

A  settlement  of  the  standard  ingots  is  made  weekly.  Bullion  is  receive<l  in  the  melter  and  refiner's  department 
on  the  1st  and  15th  of  each  month.  All  bullion  is  reweighed  on  receipt,  in  addition  to  the  tally  made  by  the  melter 
and  refiner  or  his  assistant,  when  it  is  weighed  out  and  delivered  by  the  weigh  clerk. 

COINER'S  DEPARTMENT. 

EoLLiNG  EGGM.'The  iugots  of  Standard  coin  metal,  prepared  in  the  melter  and  refiner's  department,  are  next 
taken  to  the  rolling-room,  where  they  are  rolled  into  strips  of  approximately  the  proper  thickness,  as  a  preparatory 
step  toward  punching  out  the  planchettes.    This  room  is  on  the  west  side  of  the  first  floor,  a4Joining  the  ingi 
melting  room,  and  is  in  charge  of  the  roller.    The  force  here  employed  is  three  men. 

Rolls. — Two  pairs  of  heavy  rolls,  made  of  chilled  cast  t^teel,  are  used.    One  pair,  called  the  breaking-dir 
rolls,  first  reduce  the  ingots  roughly ;  the  second  pair  then  still  further  reduce  the  thickness.    The  draw-benoii 
the  cutting-room  is  also  fitted  with  smaller  finishing  rolls.    The  rolling-machines  were  made  in  Philadelphia  f  Q 
pair  of  the  heavy  rolls  were  furnished  by  the  Kmpp  steel  works  at  Essen,  Bhenish  Prussia,  and  the  others  w« 
made  in  Pittsburgh.    The  rolls  of  American  make  are  found  to  be  perfectly  satisfactory.    Tlio'  m^^nm 
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each  have  a  face  10  inches  long,  and  are  8  inches  in  diameter.  The  trunnions  are  cast  solid  with  the  roller  portion, 
and  are  12  inches  long  and  6  inches  in  diameter.  The  journal-boxes  are  of  brass,  the  lower  half  being  provided 
with  two  gibs  of  babbitt-metal  about  WP  apart,  each  1^  inches  face,  and  extending  the  full  length  of  the  bearing 
surface.  When  new,  these  babbitt  strips  project  very  slightly  above  the  brass  face.  The  rolls  are  driven  at  a  speed 
of  seventy-eight  to  eighty  revolutions  per  minute.  The  limit  of  play  is  five-eighths  of  an  inch,  and  the  adjustment 
is  eflfected  by  screw  hand- wheels.    A  clock-gauge  indicates  the  distance  between  the  roll-faces  with  great  precision. 

* 

Potcer. — The  power  required  to  drive  a  single  pair  of  rolls  varies  from  8  to  40  horse-power,  depending  upon  the 
character  of  the  work  done.  When  first  breaking  down  the  fresh  ingots  the  30  horse-power  10-inch  belts  often 
slip,  although  they  are  carried  on  leather- faced  band- wheels.  In  the  final  rolling  much  less  power  is  required. 
Each  roll  has  its  own  pulley,  the  upper  and  the  lower  roll  being  thus  driven  independently  at  the  same  speed  in 
opposite  directions.  The  band-wheels  are  5  feet  in  diameter,  with  10  inches  face,  and  weigh  250  pounds  each.  The^^ 
are  faced  with  leather,  which  is  riveted  on. 

Rolling. — An  ingot  for  making  standard  dollars  is  12^  inches  long,  1^  inches  wide,  and  -^  inch  thick  before 
passing  through  the  breaking-down  rolls.  It  is  reduced  in  thickness  to  nearly  that  of  the  coin,  and  is  drawn  out 
to  a  length  of  3  feet  1  inch ;  but  the  increase  of  width  in  the  finished  strip,  as  compared  with  that  of  the  ingot,  is 
almost  imperceptible,  although  it  is  perfectly  free  to  expand  laterally.  The  strips  are  rolled  and  re-rolled  as  often 
as  may  be  necessary  until  they  assume  the  proper  thinness.  To  prevent  any  flexure  of  the  strips  the  rolls  are 
provided  on  the  discharge  side  with  loose,  flat,  hopper-shaped  guides,  an  improvement  designed  by  the  machinist 
of  this  mint.    Only  lateral  guides  are  attached  to  the  feed-side  of  the  machines. 

Testing  the  thickness  of  the  rolled  strips. — A  power  cutting- press,  similar  to  those  in  the  cutting  room,  is  used 
as  a  test-punch.  It  is  fitted  with  adjustable  dies  and  collars  for  the  different  sizes  of  planchettes,  and  with  it  trial 
planchettes  are  struck  from  the  strips  as  the  rolling  progresses.  These  are  tested  on  a  small  pair  of  Troemner 
scales  in  the  room.  The  roller  is  allowed  a  margin  of  0.06  per  cent,  in  excess  of  the  standard  weight,  but  of  course 
must  not  roll  the  strips  too  thin. 

Shearing  the  rolled  strips. — For  convenience  in  subsequent  work  the  long  strips  are  each  cut  into  two  equal 
lengths.  This  is  done  by  a  shearing-machine,  which  consists  in  a  movable  upper  and  a  fixed  lower  jaw  of  chilled 
steel.    The  jaws  are  4  inches  long,  and  have  an  extreme  bite  of  three-quarters  of  an  inch  at  the  outer  end. 

Annealing  boom. — ^After  having  been  sheared,  the  strips  are  taken  to  the  annealing  room,  which  is  in  thQ 
basement,  a(\joining  the  cutting-room,  and  is  in  charge  of  the  annealer  and  his  assistant.  The  work  here  done  is  to 
anneal  the  strips  of  gold  and  silver  standard  coin  metal  after  their  preliminary  reduction  by  the  large  rolls  and 
preparatory  to  their  finishing  treatment  on  the  draw-bench  of  the  cntting-room.  The  object  is  to  prevent  any 
brittleness  in  the  metal,  which  would  seriously  interfere  with  the  subsequent  operations,  particularly  that  of  coining. 

Furnaces. — There  are  two  annealing  furnaces  of  the  same  size  and  character.  They  have  heavy  cast-iron  frames 
and  doors,  and  are  lined  with  Santa  Oruz  fire-brick.  The  doors  are  12^  inches  wide  and  11  inches  high.  The  fire- 
chamber  is  18  inches  high,  and  the  grate  area  is  14  inches  by  5  feet  8  inches.  The  grate  bars  are  arranged  across  the 
furnace  hearth,  and  are  1^  inches  wide,  with  1-inch  spaces.  Split  yellow  pine,  in  4foot  sticks,  is  used  as  fbel. 
When  the  mint  is  running  steadily  the  firnaces  "are  used  daily,  and  consume  1^  cords  per  week. 

Annealing  canisters. — The  strips  are  protected  by  cylindrical  copper  tubes,  capable  of  holding  several  strips 
each.  These  canisters  are  closed  at  one  end  and  fitted  at  the  other  with  copper  covers,  which  are  luted  on  with 
fire-clay.  For  gold  strips  they  are  3  feet  6  inches  long,  4j^  inches  internal  diameter,  and  -^  inch  thick,  and  for 
silver  strips  3  feet  2  inches  long,  4^  inches  internal  diameter,  and  ^  inch  thick.  Two  canisters  are  charged  in  a 
furnace  together^  and  are  heated  a  dull  red  for  40  minutes.  The  length  of  exposure  to  the  heat  is  the  same,  whether 
the  strips  are  gold  or  silver.  The  average  life  of  the  canisters  when  in  constant  use  is  two  months;  there  are 
twenty-seven  in  stock. 

Cooling  the  heated  strips. — On  removal  from  the  furnace  the  strips  are  gradually  cooled  in  warm  water.  This  is 
done  in  two  annealing  vats,  made  of  woo<l  and  lined  with  sheet  copper  and  provided  with  hinged  wooden  covers, 
also  copper-lined.  They  are  rectangular  in  shape,  4  feet  6  inches  long,  18  inches  deep,  and  2  feet  wide.  Stetfm- 
pipes  rest  upon  the  bottoms  of  the  vats,  through  which  live  steam  from  the  engine  boilers  passes,  raising  the 
temperature  of  the  water  (before  the  introduction  of  the  strips)  to  180^  F.  The  time  occupied  in  cooling  the  strips 
to  below  the  boiling  point  is  ten  minutes,  making  the  whole  duration  of  the  annealing  process  fifty  minutes. 

GuTTiNa-EOOM. — After  annealing,  the  strips  are  transferred  to  the  cutting-room.  This  room  is  at  the  southeast 
corner  of  the  basement,  adjoining  the  annealing-room,  is  16  feet  square,  and  is  in  charge  of  the  cutter.  The  total 
force  is  throe  men.  The  work  done  here  is:  a,  The  final  dressing  of  the  rolled  strips  by  stubbing  their  ends  and 
reducing  them  to  standard  thickness  on  a  draw-bench;  &,  cutting  and  weighing  trial  planchettes;  and,  o,  cutting 
out  the  planchettes  for  coining. 

StubUing. — This  consists  in  pinching  one  end  of  each  strip  so  that  it  can  be  fed  through  the  roUs  of  the  draw- 
bench  and  be  seized  by  the  dogs  or  clutches  of  that  machine.  The  btubbing  apparatus  consists  of  a  pair  of  smidl 
chilled  steel  rolls,  3^  inches  diameter  and  2|  inches  face,  the  upper  roll  being  a  plain  cylinder,  but  the  lower  a 
cylinder  of  the  same  shape,  except  that  its  periphery  is  beveled  with  four  flat  facets,  each  If  inches  wide.  These 
stubbing-rolls  are  adjusted  by  hand-screws  to  regulate  the  distance  between  the  faces  according  to  the  cfaaraefeer 
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of  the  strip  operated  on;  that  is,  whether  it  is  intended  for  dollars,  for  halves,  or  for  other  coins.  The  length  of  the 
stabbed  portion  of  a  strip  is  2  inches.  The  strips  are  "doped"  before  treatment^  the  silver  ones  by  dipping  in 
tallow  and  the  gold  ones  by  being  bee^swaxed. 

Draunng  the  stubbed  strips. — The  draw-bench  is  rtmilar  in  principle  to  those  used  in  wire  works,  bat  is  designed 
for  flat  drawing.  .  It  has  two  small  a4jastable  steel  rolls,  set  vertically  and  revolving  freely  in  opposite  directions* 
The  stabbed  end  of  the  strip  is  fed  by  hand  between  these  rolls,  when  it  is  seized  on  the  discharge  side  of  the  rolls 
by  the  draw-dogs  and  palled  throagh.  The  dogs  are  clamped  by  a  treadle,  worked  by  the  operator.  The  draw- 
bench  thns  completes  the  rolling  of  the  strips  which  the  large  rolls  of  the  rolling-room  began. 

Punching  the  planchettes. — Two  catting-presses  are  ased.  These  are  of  similar  size  and  pattern,  and  ran  at  the 
rate  of  two  hnndred  and  eighty  strokes  iier  minnte  while  catting,  bnt  there  is  a  loss  of  time  in  feeding  the 
snccessive  strips.  Power  is  applied  by  means  of  eccentrics  on  a  counter-shaft  nuder  the  presses.  The  feed  is  by 
hand,  and  is  regalated  by  a  fixed  gaage.  Double  die&,  the  invention  of  the  coiner,  Levi  Dagae,  are  used  in  catting 
oat  the  dime  planchettes.  They  punch  two  planchettes,  side  by  side,  from  the  strip  at  a  single  stroke.  A 
considerable  saving  in  time  is  effected  in  this  way;  bat  for  larger  coins  it  would  be  impracticable  to  use  doable  dies, 
unless  with  very  powerful  machinery. 

Testing  the  planchettes. — A  trial  blank  is  taken  from  the  middle  and  from  each  end  of  every  third  strip,  and  is 
tested  on  a  pair  of  Troemner  assay  scales  by  the  cutter's  weigher.  The  power  required  in  the  cutting-room  is  about 
10  horse-power. 

The  planchettes  form  about  60  per  cent,  of  the  original  weight  of  tbe  strips,  the  remainder  being  clippings. 
These  clippings,  as  already  stated,  are  returned  to  the  ingot-melting  room,  and  are  there  used  in  filling  up  the 
crucibles  in  which  the  standard  alloys  are  melted.  The  planchettes  themselves  are  washed  in  hot  water  with  potash 
and  soap,  dried  in  pans,  and  then  sent  to  the  adjusting  rooms. 

ADJUSTiNa  BOOMS. — Adjusting  consists  in  filing  the  planchettes  sent  from  the  cutting  presses,  if  necessary,  so 
that  they  are  brought  to  the  standard  weight  or  within  the  limit  of  working  tolerance.  This  work  is  done  by  eight 
women  under  the  supervision  of  a  forewoman.  Each  adjuster  has  a  small  pair  of  Troemner  scales,  upon  which  the 
planchettes  are  tested.  If  a  planchette  is  found  to  weigh  more  than  the  working  tolerance  allows,  it  is  filed  on 
the  edge  by  rolling  it  between  the  thumb  and  fingers  lengthwise  over  a  10-inch  bastard  file,  thus  reducing  its 
circumference  uniformly.  If  its  weight  is  already  within  the  prescribed  limits,  it  is  passed  without  adjusting;  if 
too  light,  it  is  condemned.  The  legal  tolerance  in  weight  is :  for  double-eagles  and  eagles,  ^  grain;  for  half-  and 
quarter-eagles,  i  grain;  for  standard  dollars,  1^  grains.  The  work  is  kept  well  within  these  limits.  Each  gold 
planchette,  after  adjusting,  is  reweighed  separately  by  the  forewoman,  and  all  the  adjusted  pieces  are 'again 
weighed,  by  drafts,  in  the  coiner's  office.  After  leaving  the  adjusting  rooms  and  being  checke<l  in  the  coiner's 
office  the  planchettes  are  milled  in  the  press-room,  rechecked,  and  sent  to  the  whitening-room. 

WHiT£NiNa-B003f . — ^This  is  on  the  first  floor,  at  the  middle  of  the  north  end  of  the  building.  The  manipulations 
conducted  here  consist  in:  a,  Oleansing  the  milled  planchettes  (at  this  stage  called  '^blanks")  in  a  hot  alkaline 
bath;  ft,  rinsing  with  hot  water;  c,  heating;  d,  immersion  in  acidulated  bath;  e,  rinsing  in  cold  water;  /,  partial 
drying  in  riddles  with  sawdust ;  ^,  final  drying  in  closed  pans.  For  convenience  and  for  economy  of  fuel  these 
operations  are  performed  only  every  other  day,  except  when  the  mint  is  running  at  full  capacity. 

Washing  the  blanks  in  the  alkaline  bath. — ^The  vessel  used  is  a  stout  copper  pan,  30  inches  in  diameter  at  the 
top  and  9  inches  deep.  The  charge  is  1,000  blanks  of  the  dollar  size,  or  a  corresponding  amount  of  blanks  for 
other  denominations.  Both  gold  and  silver  are  treated  alike  at  this  stage.  The  bath  is  a  strong  hot-water  suds 
of  soda  and  bar  soap,  and  its  object  is  to  remove  the  grease.  The  time  occupied  in  this  washing  is  about  five 
minutes  for  each  draft  of  blanks. 

Binsing  after  the  alkaline  wash.-— The  rinsing  vat  is  a  wooden  tub,  30  inches  in  diameter  and  18  inches  deep, 
lined  with  sheet  lead  and  having  a  protecting  rim  and  a  partial  lining  of  sheet  copper  at  the  top.  In  this  the  blanks 
are  thoroughly  rinsed  with  uudistilled  boiling  water. 

Heating  the  blanks. — At  the  next  stage  of  the  process  the  blanks,  after  having  been  washed  in  the  alkaline 
bath  and  rinsed,  are  heated  to  a  cherry  red  in  suitable  furnaces.  There  are  two  of  these  furnaces,  each  2  feet 
square,  made  of  common  brick  and  lined  with  fire-brick.  The  frames  and  doors  are  of  cast  iron.  The  fuel  is  yellow 
pine.  The  silver  blanks  are  charged  in  open  earthenware  pans,  and  are  exposed  to  tbe  heat  for  fifteen  minutes. 
Qold  blanks  are  charged  in  rectangular  cast-iron  canisters  hermetically  closed  and  luted  with  potters'  clay,  and 
are  heated  twenty  minutes. 

Pickling  the  heated  blanks. — ^The  heated  blanks  are  next  subjected  to  an  acidulated  hot  bath.  For  gold  blanks 
this  is  a  pickle  composed  of  4  ounces  of  commercial  nitric  acid  to  16  gallons  of  uudistilled  water,  and  for  silver 
blanks  the  bath  contains  from  4^  to  5  ounces  of  sulphuric  acid  (62^  Baum^)  to  16  gallons  of  water.  The  pickling 
process  occupies  five  minutes.  A  single  tub  is  used  for  both  the  nitric  acid  and  the  sulphuric  acid  baths.  It  is  30 
inches  in  diameter  and  16  inches  deep,  and  is  of  unprotected  wood.  It  is  proposed  to  substitute  a  lead-lined  wooden 
vat  for  the  sulphuric  acid  pickle.  The  object  of  pickling  the  blanks  is  to  remove  oxidation  and  discoloration  due 
to  the  canister  copper,  and,  in  effect,  a  slight  proportion  of  the  copx)er  of  the  alloy  is  removed  from  the  fhces  of  the 
blanks,  thus  brightening  the  surface  of  the  coin.  The  loss  of  metal  in  this  process  is  0.05  ounce  in  1,000  ounces  of 
gold  blanks  and  0.10  ounce  in  1,000  ounces  of  silver  blanks. 


392 


PRECIOUS  METALS. 


Rinsing  after  pickling, — The  blanks  are  now  rinsed  with  undistilled  cold  water  in  a  plain  wooden  tab,  18  inches 
deep  and  30  inches  in  diameter. 

Partial  drying  with  sawdust. — After  rinsing,  the  blanks  are  placed  in  a  coarse  copper  riddle  and  are  partially 
dried  by  being  shaken  with  sawdust.    For  this  purpose  basswood  sawdust,  brought  from  Philadelphia,  is  employed. 

Final  drying  in  closed  pans. — ^The  drying  chambers  are  of  wood,  rectangular  in  shai)e,  33  inches  by  6  feet,  and 
10  inches  deep,  and  provided  with  loosely  fitting  flat  covers.  They  are  lined  throughout,  covers  included,  with 
sheet  copper,  and  are  heated  to  180^  F.  by  meane^  of  a  steam  coil  fed  with  live  steam  from  the  engine  boilers  and 
arranged  under  each  pan.    In  fifteen  minutes  the  blanks  are  thoroughly  dry  and  are  now  ready  for  coining. 

Pbess-boom. — ^The  room  containing  the  milling  machines  and  coining  presses  is  on  the  first  floor  at  the 
northeast  corner.  Here  the  adjusted  planchettes  are  milled  into  blanks,  and  the  blanks  (after  whitening)  are  made 
into  coin.    The  blanks  are  fed  to  the  machines  and  presses  by  women. 

Milling  machines. — ^These  turn  up  the  edges  of  the  blanks,  making  them  perfectly  true.  Three  are  in  use :  One 
for  standard  ^nd  trade  dollars,  requiring  one  horse-power  each ;  one  for  subsidiary  silver  coins,  requiring  half  a 
horse-power;  and  one  for  gold  coins,  requiring  one  horse-power. 

Coining  presses. — Ko.  1  coins  double-eagles,  standard  dollars,  and  trade  dollars.  This  model  is  said  to  be  the 
most  powerful  coining  press  in  existence,  and  is  known  as  the  Ajax.  The  one  in  the  Carson  mint  was  exhibited  at 
the  Philadelphia  exposition.  Its  pressure  is  rated  at  152  tons,  but  employ^  of  the  San  Francisco  mint  rate  the 
pressure  of  the  Ajax  type  at  200  tons.  The  working  speed  is  from  85  to  98  pieces  per  minute.  The  power  required 
is  only  5  horse-power^  and  the  adjustment  is  so  i)erfect  that  a  coin  may  be  struck  by  simply  turning  the  fly-wheel 
by  hand. 

No.  2  press  is  of  medium  size,  and  is  designed  for  coining  eagles,  half-eagles,  standard  and  trade  dollars,  halves, 
or  dimes.    It  strikes  95  pieces  per  minute  at  the  usual  working  speed,  and  requires  nearly  5  horse-power. 

No.  3,  the  smallest  press,  is  intended  for  coining  quarter-eagles,  quarter-dollars,  and  dimes,  but  is  not  in  use, 
as  the  mint  does  not  make  these  denominations.  Its  capacity  is  140  pieces  per  minute,  and  it  requires  2  horse- 
power. 

The  total  press  capacity  of  the  mint  is  one-third  in  excess  of  that  of  the  preparatory  appliances.  Their  arches 
are  of  the  best  Scotch  pig  cast  iron,  that  of  the  Ajax  weighing  over  7,000  pounds,  that  of  No.  2  press  over  5,000 
pounds,  and  the  arch  of  No.  3  about  3,500  pounds.  The  levers  are  of  brass.  The  original  arch  of  No.  2  cracked  on 
the  line  of  a  bolt  hole  while  coining  standard  dollars  and  was  replaced  by  a  casting  1^  inches  thicker.  All  the 
presses  run  with  beautiful  smoothness. 

A'  10-iuch  emery  wheel,  f -inch  face,  is  used  to  dress  the  bottoms  of  the  dies  evenly.  It  is  driven  at  a  speed  of 
eight  hundred  revolutions  per  minute  by  a  rubber  friction  roller  in  contact  with  the  fly-wheel  of  the  small  coining 
press. 

SIZE  AND  WEIGHT  OF  UNITED  STATES  GOLD  AND  SILVER  COINS. 


SIZE. 


Denomiiuition. 


DiMneter.  in  Thioknesfl.  in 
twentieths  ;  thonBandths 
of  an  inch.  '   of  an  inch. 


Donble-eagle 

Eagle ••... 

Half-eagle 

Qnarter-eaglo 

Standai-d  dollar 

Trade  dollar 

Half-dollar 

Qaartor-doQar 

Dime 

Half-dime 


27 
21 
17 
U 
80 
dO 
24 
19 
U 
12 


0.077 
0.060 
0.046 
0.034 
a082 
0.082 
0.057 
0.045 
0.032 
0.023 


WEIGHT. 


Grains. 


Troy 
ounces. 


-^ 

516 

258 

129 
641 

412i 

420 

192.9 
96.45 
38.58 
19.29 


1  1.075 

:  0.5375 

;  0.26875 

:  0. 134375 

I  0.859375 

I  0.8750 

;  0.401875 

:  0.200987 

i  0.080375 
0. 0401875 


The  specific  gravity  of  United  States  gold  coins  of  0.900  fine  standard  is  17.165. 


ASSAYER»8  DEPARTMENT. 

The  assayer's  department  is  on  tbe  second  floor,  at  the  south  end  of  the  main  building^  and  extends  from  the 
front  to  the  rear.  It  comprises  five  rooms — office,  laboratory,  fire-assay  room,  volumetric  test-room,  and  charcoal 
storeroom.    The  force  consists  of  the  assayer,  assistant  assayer,  humid  assayer,  cupeller  and  dissolver,  and  clerk. 

Assay  scales. — Two  fine  Oertling  balances,  costing  $350  each,  are  in  use.  The  working  delicacy  of  these  scales 
is  ^  milligram,  but  by  subdividing  the  beam-rider  spaces  a  delicacy  of  -^  milligram  is  attainable. 

Sampling. — The  system  of  sampling  the  bullion  in  the  deposit-melting  room  has  already  been  described.    In 

sampling  the  assay  bars  of  mint-fine  metal  from  the  ingot-melting  room  the  practice  is  as  follows:  For  gold,  one 

inside  chip,  averaging  0.35  ounce  in  weight,  is  taken  from  each  of  the  10-ounce  top  and  bottom  assay  bars  (whioh 

Lave  been  stamped  ^^l''  and  ^^2^  respectively);  for  silver,  one  inside  chip,  averaging  also 0.86  ounce,  is  taken  from 

4^ae2i  G'  or  3-oance  assay  bar. 
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System  of  assaying. — It  is  hardly  necessary  for  the  purposes  of  this  chapter  to  enter  into  details  familiar  to 
most  readers.  The  fire  assay  is  used:  a,  In  testing  purchases  and  dei>osits;  ft,  mint-fine  gold;  c,  standard  gold 
ingots;  and  occasionally,  d,  as  a  check  upon  the  humid  or  volametric  method. 

The  volametric  system  of  G^y-Lussac  (precipitation  by  a  normal  solution  of  sodium  chloride)  is  employed  with 
(a)  mint-fine  silver  and  (&)  standard  silver  ingots.  As  applied  at  the  Carson  mint,  the  humid  method  gives  ^V  o^ 
0.001  in  fineness,  and  the  assayer's  reports  are  in  tenths  of  thousandths.  The  readings  in  the  volumetric  test-room 
are  compared  against  a  black  screen,  which  is  hung  in  front  of  the  window. 

Apparatus  and  machines. — The  assay  plant  includes: 

A  muffle  furnace  in  the  fire-assay  room.    It  has  a  soapstone  front  and  three  muffle  doors. 

An  ore-assay  furnace  in  the  same  room,  13  by  13  inches,  and  similar  to  the  small  furnace  in  the  deposit-melting 
room.    This  furnace  holds  six  assay  crucibles. 

^and  bath  in  the  same  room. 

A  condensing  apparatus,  consisting  of  a  steam-coil  condenser,  having  a  capacity  of  100  gallons  in  eight  hours. 
As  before  stated,  the  water  supplied  to  the  mint  is  very  pure,  being  from  mountain  streams.  It  contains  hardly  a 
trace  of  chlorine,  but  has  a  little  lime,  and  for  ordinary  purposes  does  not  need  to  be  distilled.  The  main  use  of 
the  condenser  is  to  supply  water  for  the  humid  assay  of  silver. 

Two  pairs  of  small  power  rolls  made  of  chilled  cast  steel,  one  of  which  is  used  in  rolling  aasay  lead  and  the 
other  for  gold  and  silver.    These  are  alike,  and  are  2^  inches  in  diameter  and  4  inches  face. 

A  shaking  machine  for  agitating  the  precipitating  bottles  used  in  the  humid  assay.  It  holds  twelve 
precipitating  bottles.  The  vibrations  are  vertical  and  extend  2^  inches,  and  the  speed  is  two  hundred  and  forty 
strokes  per  minute.    This  machine  is  driven  by  a  rawhide  band  from  a  4-horse  power  engine. 

MISCELLANEOUS. 

Loss  OF  PBECIOUS  METALS. — Flue-dust. — t'he  main  stack  of  the  mint  is  of  common  brick,  80  feet  high,  and 
has  a  single  plain  flue,  which  is  circular  in  cross-section  and  4  feet  diameter.  The  addition  of  dust-chambers  would 
effect  a  saving  which  would  undoubtedly  cover  their  expense.  At  the  foot  of  the  stack  is  a  man-way,  for  access 
in  cleaning,  provided  with  an  iron  door.  It  has  been  the  custom  to  clton  out  the  flue  at  the  close  of  each  fiscal 
year.  In  1880  no  such  clean-up  was  made,  as  the  mint  had  been  executing  comparatively  little  work.  The  stack 
clean-up  in  June,  1879,  produced  2  ounces  of  fine  gold  and  80  ounces  of  fine  silver.  This  was  less  than  the  average  for 
the  preceding  years.  The  amount  of  gold  and  silver  which  actually  escapes  through  the  stack  cannot  be  accurately 
determined. 

Loss  in  melting  and  refining. — ^The  greater  part  of  the  total  loss  occurs  in  these  operations.  Each  particle  of 
metal  is  melted  at  least  three  times,  exclusive  of  the  clippings,  which  undergo  a  constant  cycle  of  manipulations, 
so  that  it  is  possible  to  conceive  of  certain  particles  being  remelted  indefinitely.  At  each  melting  there  is  a  small 
loss  by  volatilization,  which  it  is  endeavored  to  avoid  by  covering  the  surface  of  the  melt  with  powdered  charcoal. 

The  legal  tolerance  of  wastage  is  IJ  ounces  of  silver  in  every  1,000  ounces  of  fine  metal  treated  and  1  ounce  of 
gold  in  each  1,000  ounces  of  fine  gold  handled.  The  actual  loss  in  the  melter  and  refiner's  depar^eut,  as  compared 
with  the  legal  allowance  on  the  quantity  of  bullion  refined,  is  shown  in  the  following  table,  from  which  it  appears 
that  the  working  results  have  been  kept  well  within  the  authorized  limits : 

LOSSES  OF  GOLD  AND  SILVER  IN  MELTING  AND  REFINING  AT  THE  CARSON  MINT. 


GOLD. 


Period. 


BILVKB. 


i  tolerance. ' 


Fiscal  year  ending  Jane  30, 1878 
Fiscal  year  ending  June  30, 1870 
Fiscal  year  ending  Jane  30, 1880 


Oune€$. 
90 
39 
35 


Actoal 
loss. 


Ounut. 

18 

38 

6 


Legal 

tolerance. 

1 

Actoal    . 
loss. 

Ouneu, 

1 
Ouneei. 

e.000 

700 

4,500 

830 

1,304 

135 

The  total  wastage  during  the  fiscal  year  ending  June  30,  1880,  at  this  mint  was  as  follows : 

Melter  and  refiner's  gold  wastage |124  50 

Coiner's  gold  wastage 45  51 

Melter  and  refiner's  silver  wastage 157  47 

Coiner's  silver  wastage 149  18 

Total 476  66 


Motive  poweb. — Boilers. — ^The  boiler-room  is  on  the  ground  floor  of  the  extension,  in  the  rear  of  the  main 
building.  There  are  two  horizontal,  plain  flue  boilers,  each  16  feet  long  and  54  inches  in  diameter,  and  having  52 
flues  3^  inches  in  diameter.    The  total  grate  area  is  38  square  feet,  the  grate  being  9  feet  6  inches  across  the  front  of 
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tbe  pair  of  boilers  and  4  feet  deep.  TLe  grate  bars  are  8  iDches  wide,  4  feet  loDg,  and  tbree-qaarters  of  an  inch 
thick,  and  are  stiffened  with  vertical  ribs  G  inches  deep.  The  bars  ran  lengthwise  with  tbe  boilers,  and  are  perforated 
with  holes  half  an  inch  square  at  the  top  and  five-eighths  of  an  inch  square  at  the  under  surface,  these  openings 
being  arranged  in  rows  of  three  lines  of  holes  half  an  inch  apart  and  2  inches  between  each  set  of  three  lines.  The 
ftiel  is  yellow  pine,  in  4-foot  sticks,  and  the  consumption  of  wood  is  1^  cords  per  eight-hour  shift.  Feed-water  is 
supplied  at  180o  F.  The  pressure  averages  70  pounds.  Steam  is  sent  from  these  boilers  to  the  main  engine  and 
the  small  engine  and  condensing  apparatus  in  the  assay  department,  and  is  also  used  in  the  refinery  for  heating 
the  precipitating  vats  in  the  whitening  and  annealing  rooms  and  for  various  pur]>oses. 

Engines. — The  main  engine  is  of  the  Gardiner  slide-valve  type.  The  cylinder  is  14  inches  in  diameter,  with  36-inch 
stroke.  The  speed  is  52  strokes  per  minute  when  the  presses  are  runuing,  and  64  strokes  with  the  rolls  alone.  The 
working  horse- power  ranges  from  45  to  75,  according  to  the  number  of  machines  driven.  The  fly-wheel  is  12  feet  in 
diameter,  and  is  in  eight  sections.  The  rim  is  8  inches  deep  and  3 J  inches  wide;  its  total  weight  is  5,206  pounds. 
The  main  shaft  is  8  inches  diameter  and  8  feet  long;  the  driving  pulley  8  feet  diameter  and  16  inches  face.  The 
main  driving  belt  is  known  as  a  "75  horse-power".    There  are  fourteen  principal  counter- shafts. 

The  small  vertical  engine  in  the  assay  department  has  a  4-  by  8-inch  cylinder,  and  is  rated  at  4  horse-power. 
It  drives  two  pairs  of  assay  rolls  and  the  shaking  machine  used  in  the  humid  test,  and  runs  from  three  to  seven 
hours  per  day. 

Tempering  dies  and  coLLABS.^The  dies  and  collars  of  the  coining  presses  require  a  high  temper,  which  is 
attained  in  this  mint  by  careful  heating  in  a  special  furnace  and  instantaneous  cooling  in  an  apparatus  of  peculiar 
construction.  The  furnace  has  a  cast-iron  shell  lined  with  firebrick,  is  24  by  20  inches,  and  has  a  grate  area  15 
inches  square.  The  fuel  is  nut-pine  charcoal.  Four  dies  or  collars  are  heated  simultaneously,  the  length  of  exx>osure 
being  one  hour.  The  quenching  vat  is  made  of  YV'^^^b  wrought  iron,  is  26 J  inches  long,  1 8  inches  wide,  and  18  inches 
deep,  and  has  a  close-fitting  hinged  iron  cover.  The  dies  or  collars  are  not  immersed  directly  in  water,  but  are 
placed  in  a  brass  holder,  through  which,  after  the  article  to  be  tempered  has  been  clamped  in  place,  a  powerful 
stream  of  cold  water  is  passed.  These  holders  are  of  two  sizes,  one  for  quenching  dies,  and  a  larger  size  for  collars. 
They  are  made  in  two  parts,  with  a  screw-clamp  for  securing  the  die  or  collar,  and  are  provided  with  a  screw-socket, 
which  fits  upon  the  threaded  head  of  a  water-pipe.  The  mode  of  application  is  as  follows :  The  heated  die  or  collar 
having  been  clamped  in  the  machine,  the  latter  is  screwed  upon  the  pipe  and  the  lid  of  the  vat  is  closed,  these 
operations  being  performed  in  a  moment.  The  stream  is  then  turned  on,  and  plays  upon  the  face  of  the  die  or  collar, 
rapidly  and  uniformly  chilling  the  steel  by  the  constant  impact  of  fresh  portions  of  the  water.  The  pipe  is  2^  inches 
in  diameter,  and  the  head  is  100  pounds  per  square  inch.  The  water  is  allowed  to  run  three  minutes,  at  the  expiration 
of  which  time  the  holder  is  unscrewed  and  the  tempered  die  or  collar  is  removed  and  dried. 

DBESSiNa  THE  BOLLS. — The  grinding  room  is  in  the  front  part  of  the  basement.  Here  the  rolls  are  ground 
true  when  their  faces  have  become  irregularly  worn.  This  is  done  by  means  of  a  grinding  lathe,  which  has  a  solid 
emery  wheel  22  inches  in  diameter  and  1^  inches  face  and  runs  at  a  speed  of  eight  hundred  revolutions  per  minute. 
The  machine  requires  8  horse-power.  A  very  light  pressure  is  used.  The  dressing  was  formerly  done  by  a 
grindstone,  which  gave  equally  good  results,  but  worked  ver3'  slowly.  The  emery  wheel  accomplishes  in  one  and  a 
half  hours'  work  what  requires  twenty-four  hours  if  done  by  a  common  grindstone. 

Ohili  mills. — The  mint  contains  two  Chili  mills.  Of  these  the  smaller  is  used  by  the  deposit  melter  in 
grinding  iron  slags,  broken  crucibles,  etc.  The  larger,  in  the  sweeps  room,  is  used  to  grind  all  the  miscellaneous 
savings  containing  gold  and  silver,  including  furnace  clinkers,  the  worn-out  melting-pots,  and  similar  matter. 

The  deposit  melter's  mill  is  in  an  alcove  of  the  basement  near  the  center  of  the  main  building.  The  two  cast- 
iron  grinding  rollers  arc  18  inches  in  diameter  and  6}  inches  face.  The  pan  is  also  of  cast  iron,  and  is  28^  inches  in 
diameter,  with  a  rim  4  inches  high.  The  rim  is  1  inch  thick  at  the  bottom  and  half  an  inch  thick  at  the  top.  The 
die  is  1^  inches  thick.    The  pan  makes  twenty-three  or  twenty-four  revolutions  per  minute,  and  requires  about 

3  horse-power. 

The  larger  mill  is  of  the  same  pattern.    Its  rollers  are  28  inches  in  diameter  and  12  inches  face.    The  pan  is 

4  feet  5  inches  in  diameter,  and  has  a  6inch  rim,  which  is  seven-eighths  of  an  inch  thick  at  the  top  and  1  inch  thick 
at  the  bottom.    The  die  is  2  inches  thick.    The  speed  is  twenty  revolutions  per  minute,  requiring  12  horse-power. 

The  ground  sweepings  are  sifted  through  a  No.  60  screen  and  carefully  mixed  and  sampled.  The  melter  and 
refiner  is  credited  with  the  assay  value  of  the  savings.  The  latter  average  $200  per  ton,  and  are  sold  to  the 
Sacramento  or  Salt  Lake  smelters. 

Scales. — Four  pairs  of  Troemner  bullion  scales  are  in  use — one  in  the  weighing  room,  where  the  crude  bullion 
is  received,  having  a  capacity  of  6,000  ounces ;  one  pair  in  the  cashier's  office;  one  in  the  melter  and  refiner's  officei 
and  one  in  the  coiner's  office — each  of  which  has  a  capacity  of  2,000  ounces. 

Besides  the  two  Oertling  assay  balances  already  mentioned  there  are  in  the  mint  thirteen  small  balances,  nine 
in  the  adjusting  rooms,  and  one  each  in  the  rolling-room,  cutting-room,  melter  and  refiner's  office,  and  coiner's  office. 

Elevator. — An  elevator  runs  from  the  floor  of  the  basement  to  the  second  story,  and  is  operated  by  a  worm 
and  screw  on  a  countershaft  from  the  line-shaft.  The  capacity  is  one  ton,  the  heaviest  load  being  the  sulphorio 
acid  tank,  which,  when  full,  weighs  1,900  pounds. 
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DEPOSITS  AND  PURCHASES  OF  GOLD  AND  SILVER  BULLION  AT  THE  CARSON  MINT  DURING  THE  FISCAL  TEAR 

JUNE  30,  1880. 

Gold $36>!^.n4  51 

Silver 6ee,JS91  db 


Total 990,466  39 

This  was  exclusively  ballion  of  domestic  prodaction. 

DEPOSITS  AND  PURCHASES  OF  GOLD  AND  SILVER  OF  DOMESTIC  PRODUCTION  AT  THE  CARSON  MINT  DURING  THE 

FISCAL  YEAR  ENDING  JL"NE  30,  1880. 


Source. 


Gold. 


saver. 


ToUL 


ArUomi 


$387  91 


CaUforni* 25.389  85 

'    Idaho I  1,S74M 

I    Kerada 840.83745 

Utah 20468 


$12  58 

19. 331  05 

24  72 

002,920  00 

3  53 


$380  49 
44,720  90 

1,399  88    I 

943,757  45    ; 

208  19    I 


Total 388,174  51         822,29188         990,408  39 


COINAGE  EXECUTED  AT  THE  CARSON  MINT  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1880.  (a) 


DeDomination. 


Pieces. 


I  GOLD. 

Doable-eagles 


>    Halfeagles 

'  Totalgold 

BILTKB. 

Ddllan 

Total  coinage  — 


1,773 

4.472 

33,322 


447,587 


Value. 


$35,480 

44.720 

168,610 


854,790 


m  The  stock  of  ballion  baring  become  redaced,  and  the  Treaniry  Department  being  unable  to  porchaae  a  supply  snfficient  to  keep  the  mint  ranning,  oofauiflt 
•parations  were  temporarily  suspended  fhun  November  1, 1879,  to  May  1, 1880. 

COST  OF  SUPPLIES  AND  MISCELLANEOUS  EXPENSES  AT  THE  CARSON  MINT  DURING  THE  FISCAL  YEAR  ENDING 

JUNE  30,  1880. 

Acids,  salphuiioand  nitric |992  95 

Chemicals 137  51 

Carpets 203  22 

Cracibles,  covers,  dipping  caps,  etc 132  45 

Castings :]85  28 

Charcoal 2,010  77 


Dry  and  woolen  goods 

Drayage 

Freight  and  express  charges 

Fomitnre 

Gloves  and  mittens  (bnokskin  and  mbber). 
Glassware 


631  78 

51  50 

50  26 

14  00 

695  00 

73  85 

Hardware,  iron  and  steel 1,942  96 

227  90 

312  09 

239  08 

164  67 

404  27 

236  25 
212  30 


Iron  kettles 

Ice 

Lpmber 

Oils 

Petty  accoants  (sundries) 

Plambing 

Rubber  fire  hose  ...| 

Repairs 1,243  34 

Stationery,  books,  and  printing 172  38 

Sawdust 7  76 

Sundries 310  80 

Telegrams 176  07 

Traveling  expenses 5825 

Water 1,035  00 

Washing •     79  00 

Wood 909  12 


Total 13,109  81 


396  PRECIOUS  METALS. 

EARNINGS  OF  THE  CARSON  MINT  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1880. 

Charges  collected  for  parting  and  refining  bullion |9,864  42 

Charges  collected  for  alloying  gold  coins 88  60 

Seigniorage  on  standard  silver  dollars  coined 47,830  29 

Proceeds  of  sale  of  old  material 915  00 

Total : 58.698  31 

EXPENDITURES  OF  THE  CARSON  MINT  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1880. 

Salaries  of  officers  and  clerks $23,550  00 

Wages  of  workmcD , 62,294  62 

Contingent  expenses,  not  including  wastage  and  loss  on  sweeps 11,312  73 

Parting  and  refining  expenses,  not  including  wastage  and  loss  on  sweeps 4,492  08 

Expenses  of  distributing  standard  silver  dollars 108  00 

Value  of  the  gold  and  silver  wastage  of  the  operative  officers 476  66 

Total 102,234  09 

PERSONNEL  OF  THE  CARSON  MINT,  JUNE  30,  1880. 

General  department,  officers,  clerks,  and  assistants 32 

Assayer's  department,  officers,  clerks,  and  assistants 5 

Melter  and  refiner's  department,  officer,  clerk,  and  assistants  (three  refiners  included) 9 

Coiner's  department,  officer,  clerk,  and  assistant  (nine  lady  adjusters  included) 20 

Total 66 


UNITED  STATES  MINT  AT  SAN  FEANCISCO;  CALIFORNIA. 

This  mint  was  visited  and  reported  upon  in  May,  1881.  During  the  fiscal  year  ending  June  30, 1880,  nearly 
corresponding  to  the  census  year,  it  had  coined  10,194,950  pieces,  of  a  value  of  $36,053,000,  running  only  one  shift 
of  eight  hours  per  day.  The  chief  work  had  been  on  double-eagles  and  silver  dollars,  the  value  of  the  former 
having  been  $19,216,000,  and  of  the  latter  $7,910,000.  The  earnings,  including  seigniorage  on  standard  dollars, 
were  $1,129,448  74,  and  the  expenses  $502,578  67.  The  total  force  employed  was  257.  The  San  Francisco  mint  is  of 
large  capacity,  and  is  equipped  in  the  very  best  manner. 

MELTER  AND  KEFINEE'S  DEPARTMENT. 

Refinery. — The  refinery  includes  the  corrodiug-room,  the  press-room,  the  reducing-room,  and  the  laboratory, 
and  forms  an  L  on  the  second  floor.  The  regular  force  consists  of  thirteen  men,  but  had  been  increased  to  nineteen 
at  the  time  of  the  examination,  owing  to  the  change  in  process. 

The  nitric-acid  process, — At  the  time  of  examination  of  this  mint  tbe  apparatus  for  the  uitnc-acid  process  was 
being  replaced  by  plant  for  treatment  by  the  sulphuric-acid  process.  As  the  foi-mer  method  is  being  universally 
supplanted  by  the  better  and  more  economical  process  of  parting  by  sulphuric  acid,  a  record  of  the  practice  at 
this  mint  may  be  of  interest. 

Dissolving. — ^The  bullion  was  dissolved  in  white  stoneware  jars  imported  from  Germany,  of  which  forty  were  in 
stock,  thirty-seven  having  a  capacity  of  25  gallons  and  three  holding  18  gallons  each.  The  charge  of  crude 
granulated  metal  averaged  100  pounds  per  jar,  and  the  quantity  of  acid  added  averaged  200  pounds,  varying, 
however,  with  the  quality  of  the  bullion.  If  the  bullion  contained  much  coppery  base  metal,  more  acid  was 
required.  The  strength  of  the  aeid  was  38°  Baum^.  The  jars  were  placed  on  the  floors  of  wooden  inclosures, 
called  corroding  houses,  which  were  filled  with  boiling  water  to  a  depth  of  8  inches.  Heat  was  supplied  by  live 
steam  from  the  engine  boilers  through  a  coil  of  iron  and  copper  pipes.  There  were  four  of  these  corroding  houses, 
two  having  space  for  twenty -four  dissolving  jars  each,  and  two  holding  twelve  jars  each.  Tbe  boiling  required  on 
an  average  six  hours,  though  sometimes  it  was  continued  for  seven  hours.  At  the  end  of  this  period  the  jars  were 
filled  with  distilled  water  and  allowed  to  settle  over  night.  The  next  morning  the  li4uid  was  siphoned  off,  and 
the  jars  were  removed  from  the  bath  and  emptied  of  the  gold,  which  was  washed  and  filtered.  The  gold  was 
then  boiled  with  sulphuric  acid  of  62^  Baum6  in  iron  kettles,  washed,  pressed  in  cloth,  and  dried. 

Precipitating, — ^The  acid  solution  of  silver  and  other  nitrates  was  placed  in  a  precipitating  tub  and  the  silver 
thrown  down  as  chloride  by  the  addition  of  a  strong  solution  of  sodium  chloride.  The  precipitating  tubs,  of  whidi 
there  were  two,  were  of  wood,  10  feet  in  diameter  and  6  feet  deep,  holding  about  5,000  gallons  each,  and  had 
wooden  false  bottoms.  They  were  provided  with  revolving  stirrers,  and  resembled  very  closely  the  agitator  of 
a  silver  mill.  After  two  hours  the  liquid  was  drawn  ofi'  through  faucets  and  filtered.  The  precipitated  chloride  of 
silver  was  washed  in  hot  undistilled  water  for  eighteen  houi-s  or  more  until  freed  from  all  acid,  the  hot  water 
removing  also  the  small  amount  of  lead  piesent. 
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Seducing. — The  clean  chloride  was  then  placed  in  vats  and  reduced  by  granulated  zinc  There  were  six  of 
these  reducing  vats,  each  holding  6,000  ounces  of  chloride.  They  were  rectangular,  wooden ,  and  lined  with  sheet  lead. 
The  chloride  was  first  charged  into  the  vats,  then  the  zinc,  and  water  (undistilled)  was  added.  The  proportion 
of  zinc  to  chloride  averaged  2,435  ounces  of  the  former  to  6,000  ounces  of  the  latter.  The  charge  was  stirred 
with  wooden  paddles.  About  six  hours  were  occupied  in  reduction,  or  seven  hours  including  the  time  required 
for  charging,  washing,  and  changing.  The  zinc  salt  formed  was  a  waste  product,  and  allowed  for  in  fixing  the 
refining  charge.  The  metallic  silver  was  washed  from  two  and  a  half  to  three  hours  with  undistilled  hot  water 
in  wooden  filtering  vats  lined  with  lead  about  3  feet  in  diameter.  Seven  of  these  vats  were  in  use.  The  clean 
silver  was  formed  into  cakes  by  hydraulic  pressure  and  dried.  The  press  was  driven  by  a  10-horse-power  engine, 
and  exerted  a  pressure  of  40  tons.  It  had  been  in  use  since  1855.  Nine  of  the  pressed  cakes  gave  3,600  ounces 
in  bars.  The  drying  furnace  had  a  capacity  for  one  hundred  and  twenty  silver  cakes.  The  fuel  was  redwood,  and 
the  heat  was  maintained  at  a  cherry  red.  The  operation  of  drying  could  be  finished  in  six  hours,  but  it  was  the 
practice  to  do  the  drying  over  night.  The  subsequent  manipulations  were  the  same  as  now  performed.  The  dried 
cakes  were  melted  into  mint-fine  bars  and  turned  into  the  melter  and  refiner's  office,  the  customary  sampling 
and  assaying  being  done  by  assay  bars. 

The  sulphurio-acid  process. — ^The  first  kettle  charge  by  this  process  was  made  April  19, 1881.  The  method 
followed  is  in  general  the  same  as  that  already  detailed  in  the  description  of  the  Carson  mint,  with,  however, 
the  following  exceptions:  The  fire  under  the  parting  kettles  is  started  with  charcoal  and  coke  and  then  fed  with 
anthracite.  The  bullion  is  charged  in  the  form  of  granulations,  not  in  shoe- bars.  This  practice  was  adopted 
to  avoid  dispute  with  the  patentee  of  a  process  for  parting  bars  without  granulation.  The  usual  charge  weighs 
4,500  ounces,  but  if  the  bullion  is  of  good  quality  the  kettle  will  safely  hold  6,000  ounces.  The  proportion  of 
acid  used  is  from  3  to  4  pounds  per  pound  of  btdlion,  according  to  the  quality  of  the  latter.  If  the  bullion  is 
very  coppery,  it  requires  correspondingly  more  acid,  but  in  such  cases  a  weaker  acid  than  62^  is  used.  The  first 
boiling  occupies  from  five  to  six  hours,  and  the  charge  is  cooled  and  settled  in  two  hours  or  is  left  over  night  in  the 
kettle,  according  to  the  quality  of  the  metal.  In  discharging  the  kettles  the  solution  is  siphoned  off  first,  the  gold 
being  pushed  to  one  side,  to  allow  room  for  the  siphon  pipe.  This  plan  has  the  advantage  over  that  of  first  ladling 
out  a  part  of  the  gold,  as  it  does  not  subject  the  operator  to  the  same  exposure  to  the  acid  fumes. 

There  are  four  20'inch  furnaces  and  four  cast-iron  kettles  for  rebelling  the  parted  gold.  Each  kettle  is  33 
inches  in  width  at  the  top  and  14|  inches  deep,  and  holds  15  gallons.  Oold  parted  by  nitfiaacid  requires  six  or 
seven  hours'  reboiling,  but  that  parted  by  sulphuric  acid  requires  only  two  hours. 

The  filtering  tubs  for  gold  are  of  wood,  each  26  inches  in  diameter  and  23}  inches  deep,  holding  25  gallons* 
One  small  porcelain  jar  is  also  used.  The  straining  material  is  ^  unbleached  muslin  in  three  qualities.  Drilling 
and  blankets  are  also  used. 

Three  and  sometimes  as  many  as  five  charges  of  acid  are  generally  made  3  washing  is  occasionally  repeated  ten 
or  twelve  times.    The  sweetened  gold  is  at  this  mint  dried  in  a  furnace,  just  as  is  the  silver  cake  before  melting. 

There  are  two  large  precipitating  vats  for  the  silver-sulphate  solution.  These  have  inclined  top  doors.  The 
proper  strength  of  the  solution  is  reported  at  18^  Baum6.  Precipitation  is  completed  in  two  days  of  eight 
hours'  heating  each.  The  copper  is  used  in  slabs  24  inches  long,  10  inches  wide,  and  1^  inches  thick,  disposed  upon 
the  bottom  and  upright  along  the  sides  of  the  vats.  The  charge  of  copper  is  3,000  pounds.  The  precipitated 
silver  is  filtered,  washed,  pressed,  and  dried  as  usual.  The  bluestone  formed  is  crystallized  and  recrystallized,  and 
is  sold  in  the  San  Francisco  market. 

The  floors  of  the  press-room  and  the  laboratory  are  covered  with  sheet  lead,  and  the  other  rooms  of  the 
refinery  are  floored  with  asphalt. 

MELTUva  BOOMS. — The  gold  and  silver  are  melted  in  separate  rooms.  The  gold-ingot  melting  room  contains  fiix 
furnaces  14  inches  square.  The  plumbago  pots  used  are  Nos.  45  and  50,  and  occasionally  No.  60.  In  melting  gold, 
charcoal  and  occasionally  hard  coal  are  used.  The  silver-ingot  melting  room  has  also  six  furnaces  14  inches  square, 
and  the  same  sizes  of  crucibles  are  employed  in  this  room.  Oharcoal,  coke,  and  hard  coal  are  used  as  fuel.  The 
furnaces  for  ingot  melting  are  of  the  Feix  pattern,  having  a  series  of  air  chambers  and  a  water-jacket  condenser  to 
diminish  the  loss  by  volatilization.    The  fluxes  used  are  borax,  niter,  sal  ammoniac,  bone-ash,  and  powdered  charcoaL 

The  deposit-melting  room  contains  four  furnaces,  14  inches  square,  for  melting  bullion  on  its  receipt.  There  are 
also  in  this  room  six  furnaces  for  melting  the  large  bars  to  be  granulated  previous  to  parting.  Four  of  these  are 
16  inches  and  two  are  22  inches  square.  The  granulating  tubs  are  of  copper,  having  each  a  cap^ity  of  100  gallons 
or  more.    Charcoal,  coke,  and  hard  coal  are  used  as  fuel. 

The  zinc  used  in  reducing  the  chloride  of  silver  comes  in  slabs  14  by  7  by  1  inches.  A  special  furnace,  14  inches 
square,  for  granulating  this  zinc  is  in  the  basement.  There  are  also  two  copper-melting  furnaces,  14  inches  square, 
in  the  basement.    The  copper  is  melted  in  Nos.  45  and  50  plumbago  pots,  and  is  refined  by  the  Feix  process. 

The  sweeps  room  has  two  ovens  for  drying  sweeps,  a  Chili  mill,  two  amalgamators  and  concentrators,  and  a 
large  vat  for  collecting  the  sweeps  after  washing. 

In  the  refinery  7  trucks  and  24  carrying  tubs  are  used  for  transporting  bullion,  chloride,  etc. 

A  condenser  in  the  attic  supplies  2,000  to  3,000  gallons  of  distilled  water  per  day  for  use  in  the  assay 
department  and  refinery. 


398  PRECIOUS  METALS. 

COINER'S  DEPARTMENT. 

The  manipulatioDS  involved  in  making  coins  from  the  standard  ingots  are  similar  to  those  practiced  at  the 
Carson  mint  with  but  slight  deviations  in  method,  but  they  are  conducted  on  a  much  larger  scale.  The  writer  is 
indebted  to  Mr.  Frank  X.  Cicott,  the  coiner,  for  full  notes  on  the  system  of  checks  against  loss  or  error  followed  in 
this  department. 

Receiving  vngots. — The  transfer  clerk  delivers  the  ingots  to  the  coiner's  department.  They  are  weighed  by  him. 
in  the  presence  of  the  coiner's  receiving  clerk  and  the  melter  and  refiner,  or  his  representative.  The  delivery  is 
made  in  quantities  called  "  melts".  Each  melt  for  double-eagles  is  composed  of  forty  ingots,  weighing  about  3,000 
ounces.  When  the  transfer  clerk  weighs  the  melts  he  takes  the  weight,  nnmber,  and  denomination  of  the  ingots, 
as  well  as  the  number  of  ingots  composing  each  melt,  and  makes  the  proper  entries  in  his  book.  The  receiving 
clerk  of  the  coiner's  department  and  the  melter  and  refiner's  clerk  do  the  same.  Then  they  carefully  compare  their 
respective  accounts,  and  if  these  agree  the  melts  are  turned  into  the  coiner's  office,  whence  they  are  passed  into  the 
rolling-room. 

BolUng-room. — This  is  between  the  coiner's  office  and  the  cutting-room.  The  total  force  is  8  men.  Here  the 
number  and  the  weight  are  again  taken  and  entered  in  the  roller's  book.  Each  melt  is  provided  with  a  copper  tag 
bearing  its  number,  and  this  tag  remains  with  it  during  the  whole  manipulation. 

The  rolling-room  contains  four  sets  of  rollers,  two  break-down  and  two  finishing,  having  a  pressure  varying 
from  20  to  80  tons.  The  rolling  machines  are  similar  to  those  of  the  Carson  mint,  but  have  not  the  flat  guides 
for  preventing  flexure  of  the  strips.  The  rolls  are  of  cast  iron  (not  steel,  as  at  the  Carson  mint).  The  lubricant  is 
castor-oil. 

The  ingots  are  now  drawn  into  strips  of  about  3  feet  G  inches  in  length  by  means  of  this  flattening  or  drawing 
process,  and  naturally  become  brittle  and  in  some  cases  are  split  or  broken  on  the  ends.  To  remedy  the  brittleness 
the  strips  are  now  pi-epared  for  the  annealer.  First,  however,  the  fractured  ends  are  removed  by  a  powerful  cutting 
machine.    The  thickness  of  the  rolled  strips  is  tested  by  gauge  instead  of  by  weighing  a  trial  planchette. 

Annealing  room. — This  is  on  the  first  floor,  between  the  cutting-  and  the  whitening-rooms.  The  total  force  is  four 
men.  The  gold  strips  are  placed  in  copper  canisters,  the  silver  being  annealed  in  open  pans.  The  canisters  are  of 
two  sizes,  those  for  ^^ short  gold"  being  3  feet  10  inches  long,  4f  inches  diameter,  outside  measurement,  and  -f^  of 
an  inch  thick,  and  those  fo'r  '^ong  gold"  5  feet  7  inches  long,  4^  inches  diameter,  and  -^  of  an  inch  thick.  Each 
is  capable  of  containing  twenty  strips.  The  canisters,  after  being  capped  and  sealed  with  flre-clay,  are  placed 
in  a  reverberatory  furnace,  four  at  a  time,  where  they  remain  for  about  one  hour.  There  are  four  annealing  furnaces; 
The  fuel  is  oak.  An  hour  is  usually  required  with  a  moderate  fire;  much,  however,  depends  npon  the  operator,  he 
being  guided  solely  by  his  judgment,  as  no  established  rule  exists.  The  main  i)oint  is  to  see  that  the  heat  is  equally 
distributed,  and  to  insure  this  the  canisters  are  turned  half  over  at  intervals  of  fifteen  minutes.  Great  care  must 
be  taken  to  avoid  overheating.  When  sufficiently  heated  the  canisters  are  removed  from  the  furnace,  by  means  of 
iron  tongs,  into  vats  containing  cold  water,  and  in  three  or  four  minutes  the  caps  or  seals  are  removed  so  as  to 
allow  the  water  to  enter.  When  sufficiently  cooled,  the  strips  are  dried  with  cotton  cloths  and  then  removed  to  the 
rolling-room,  to  be  passed  through  the  finishing  rolls  and  reduced  to  the  required  thickness;  t.  e.,  the  thickness 
^f  the  coin  for  which  they  are  intended,  which  could  not  be  done  prior  to  the  annealing  by  reason  of  their  brittleness. 
This  operation  completed,  the  strips  are  again  returned  to  the  annealing-room  for  final  annealing,  which  is  a 
necessary  preparation  for  the  cutting  machine. 

Cutting-room, — The  cutting-room  is  on  the  first  floor  at  the  west  side  of  the  building,  between  the  rolling-  and  the 
annealing-rooms.  The  force  employed  in  this  room  is  nine  men,  and  two  others  are  engaged  in  the  cleaning  room. 
From  the  annealing-room  the  strips  are  taken  to  the  x>ointing  machine,  which  shapes  the  end  of  each  strip  so  as  to 
admit  it  with  facility  in  the  orifice  of  the  draw -bench,  where  the  strips  are  reduced  to  the  exact  thickness  necessary. 
Before  being  subjected  to  the  operation  of  the  draw-bench,'  however,  the  gold  strips  are  heated  to  a  temperature 
of  lOOo  F.  in  a  steam  chest,  and  then  they  are  separately  covered  with  melted  wax.  They  are  now  taken  to  the 
draw-bench;  one  strip  is  drawn  through  and  passed  to  the  cutter,  who  cuts  oflf  one  planchette  from  the  first  end 
and  one  from  the  middle  of  the  strip.  These  planchettes  are  passed  to  the  foreman  of  the  cutting-room,  who  weighs 
them.  If  he  finds  them  correct,  the  strip  is  cut  into  planchettes.  This  same  operation  is  performed  with  each 
strip.  If  one  is  found  too  heavy,  it  is  again  placed  in  the  draw-bench  and  reduced;  if  too  light,  it  is  placed  upon 
the  "light  bench",  when  it  is  cut  by  a  concave  punch,  tlius  correcting  the  deficiency.  There  are  three  draw-benches 
and  four  cutting-presdcs  in  this  room.  When  all  the  strips  are  cut  the  planchettes  and  clippings  are  sent  to  the 
cleaning-room. 

Cleaning-room. — ^Here  they  are  boiled  in  a  solution  of  potash,  for  the  purpose  of  removing  the  wax  and  rendering 
them  perfectly  clean.  After  this  they  are  rinsed  in  boiling  water  and  dried  in  a  pan  heated  by  steam.  When 
perfectly  clean  and  dry  the  planchettes  are  adjusted.  The  clippings  and  chips  are  returned  to  the  transfer  clerk  in 
the  same  manner  that  the  ingots  were  received. 

Adjmtin^-room. — Gold  planchettes  are  treated  as  follows:  Each  planchette  is  weighed  separately,  and  if  too 
heavy  it  is  reduced  by  filing  the  rim  by  hand;  if  too  light,  it  is  passed  to  the  "light  weigher",  who  weighs  it,  and  in 
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case  it  is  found  to  be  below  the  legal  limit  condemns  it.  The  "  standard  weighers''  weigh  every  standard  gold 
planchette  several  times  to  insure  correctness.  The  adjusting  force  includes  fifty-nine  women  adjusters  and  weighers 
and  one  forewoman.  After  all  the  planchettes  have  been  adjusted,  the  assistant  adjuster  takes  the  different  pans 
of  standard  planchettes  and  makes  them  up  in  what  are  called  "drafts''  of  1,000  pieces  each.  These  drafts  are 
again  weighed  in  the  coiner's  weigh-room.  In  the  case  of  double-eagles  the  draft  weighs  1,075.10  ounces,  being  0.10 
ounce  in  excess  of  the  legal  weight,  the  surplus  being  added  for  loss  in  whitening  and  pressing.  The  legal  tolemnce 
allowed  on  a  double-eagle,  light  or  heavy,  is  0.5  grain.  The  working  limit  used  is  0.1  grain  on  the  "standards"  and 
0.3  grain  on  the  "  lights".  The  "standards"  and  "lights"  are  kept  in  separate  boxes  containing  cards  setting  forth 
the  exact  weight  and  date  of  adjustment.    The  "condemns"  are  alse  kept  separate,  and  are  so  marked. 

Silver  planchettes  are  not  adjusted  by  hand,  but  those  for  the  large  coins  are,  if  necessary,  filed  by  lathes  in 
the  coiner's  weigh-room.  There  are  two  of  these  filing  machines  in  this  mint,  and  one  has  been  furnished  to  the 
Kew  Orleans  mint.  They  reduce  twenty  pieces  at  a  time  ver>'  conveniently  and  rapidly.  The  strips  for  dimes  and 
quarters  can  be  adjusted  without  difficulty  at  the  draw-bench,  but  those  for  half-dollars  require  much  care  to  keep 
them  within  the  prescribed  limits. 

Whitening-room.— The  gold  blanks  are  placed  in  iron  flasks,  which  are  sealed  with  fire-clay  and  placed  in  the 
heating  furnaces.  Silver  blanks  are  charged  into  the  furnaces  in  copper  pans.  When  thoroughly  and  uniformly 
heated  the  blanks  are  thrown  into  a  hot  bath  of  water  acidulated  with  sulphuric  acid,  the  same  kind  of  pickle  being 
used  for  both  gold  and  silver.  After  remaining  in  the  bath  four  or  five  minutes,  during  which  time  they  are  stirred 
with  copper  rakes,  the  blanks  are  removed,  rinsed  with  boiling  water,  and  dried  in  steam-heated  open  pans  with 
basswood  sawdust,  being  stirred  with  wooden  paddles  until  dry.  The  wastage  of  gold  blanks  is  reported  to  be  the 
same  as  at  Carson;  that  of  silver  blanks  is  stated  at  from  0.20  to  0.30  grains  per  draft  treated.  The  force  employed 
in  the  whitening-room  is  a  foreman  and  four  assistants. 

Pressroom. — After  the  whitening  process,  and  having  been  reweighed,  the  blanks  are  delivered  to  the  foreman 
of  the  pressroom  and  coined.  The  press-room  is  at  the  southwest  corner  of  the  first  floor.  It  contains  six  coining 
presses,  four  of  which  are  used  in  making  double-eagles  and  standard  dollars.  These  larger  presses  turn  out  eighty 
pieces  per  minute,  and  exert  a  pressure  which  is  stated  at  175  tons  or  more.  One  of  these,  known  as  Black  Bess, 
was  taken  to  San  Francisco  before  the  construction  of  the  first  mint  there,  and  was  used  by  private  coiners.  It 
has  been  in  operation  very  steadily,  and  is  said  to  have  coined  over  $400,000,000  gold.  Another  press  is  of  the 
Ajax  model,  previously  described.  The  smaller  presses  coin  subsidiary  silver  or  small  gold  pieces.  They  strike 
from  one  hundred  and  twenty  to  one  hundred  and  forty  pieces  per  minute,  exerting  a  pressure  of  firom  30  to  60  tons, 
according  to  the  denomination  made,  and  have  brass  levers.    The  lubricant  for  the  presses  is  refined  sperm  oil. 

From  the  press-room  the  coin  is  returned  to  the  weighing-room.  After  coining  the  dies  are  taken  from  the 
presses  and  stored  in  a  vault. 

The  "  making-up^^  of  coins. — The  legal  weight  of  $20,000  in  double-eagles  is  1,076  ounces.  The  number  of  pieces 
requisite  to  represent  that  sum  are  placed  in  a  steel  pan  upon  the  scales.  In  case  the  weight  is  too  great,  some  of 
the  pieces  are  withdrawn  and  are  replaced  by  "lights"  until  the  legal  weight  is  obtained.  The  coin  is  then  put 
into  boxes,  1,000  pieces  in  each,  and  the  superintendent  is  notified  that  an  amount  of  coin  is  ready  for  deliver^'. 
The  cashier  of  the  mint,  representing  the  superintendent,  selects  the  number  of  coins  provided  by  law  from  each 
box  and  weighs  them  with  his  standard  weight.  If  the  weight  is  within  the  legal  limit,  the  delivery  is  accepted, 
and  a  receipt  is  given.  The  assayer's  representative  also  takes  one  piece  (which  he  replaces  by  another),  to  be 
disposed  of  as  the  law  directs.  The  condemned  blanks  and  coins  are  delivered  to  the  superintendent  in  the  same 
manner  as  the  clippings.    The  dust  and  filings  are  retained  until  the  annual  settlement. 

System  of  accounts. — ^As  an  instance  of  the  care  taken  in  the  mints  to  prevent  loss  or  error  and  to  keep  a 
complete  and  intelligible  record  of  all  operations  an  outline  of  the  system  of  bookkeeping  practiced  in  the  coiner't9 
department  of  the  mint  is  quoted  below  from  a  report,  made  by  Mr.  Cicott.  In  the  other  departments  of  the  mint, 
and  indeed  throughout  all  the  branches  of  the  mint  bureau,  a  similar  system  is  observed.  It  would  be  well  if  the 
same  care  were  taken  in  all  mining  and  metallurgical  establishments,  for  comparisons  and  improvements  in  practice 
can  best  be  made  by  means  of  accurate  records  of  daily  results.  A  few  of  the  mining  companies  pursue  the  plan 
of  recording  their  operations  in  somt  detail,  and  it  is  noteworthy  that  in  precisely  such  cases  the  closest  and  most 
successful  working  is  to  be  found.  This  is  to  be  expected,  if  for  no  other  reason  than  that  a  detailed  system  of 
accounts  involves  constant  and  minute  inspection. 

The  books  containing  the  accounts  with  the  different  branches  of  the  coiner's  department  in  the  San  Francisco 
mint  are  the  journal,  ledger,  working  book,  cash  book,  abstract  of  coinage,  and  delivery  book. 

The  journal  shows  a  complete  record  of  all  receipts  of  ingots  and  delivery  of  coin,  clippings,  and  "condemns" 
by  days,  and  fully  specified.    The  ledger  contains  the  same  in  daily  totals. 

The  working  book  contains  in  different  columns :  (1)  The  number  of  the  melt }  (2)  the  weight  of  the  melt  and  the 
number  of  ingots  composing  it;  (3)  the  roller's  account,  setting  forth  the  weight  of  strips,  chips,  and  dust  returned, 
and  also  stating  the  amount  of  loss ;  (4)  the  cutter's  account,  setting  forth  the  weight  of  planchettes,  clippings,  and 
dust  returned,  and  also  stating  the  amount  of  loss  ]  (5)  the  ai^usting  account,  setting  forth  the  weight  of  adjusted 
blanks  condemned,  blanks  and  filings  returned,  and  also  stating  the  loss;  (6)  the  milling  and  cleaning  account, 
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showing  the  weight  of  blanks  (annealed)  returned,  and  stating  the  loss;  (7)  the  press-room  account,  setting  forth 
the  weight  of  coin  turned  out,  and  also  stating  the  weight  of  blanks  injured  by  accident  and  condemned^  (8) 
the  recapitulation  column,  showing  the  amount  of  coin,  '<  condemns,"  condemned  coin,  clippings,  chips,  dust  and 
filings,  and  the  amount  of  loss  on  the  total  workings. 

The  cash  book  contains  the  amount  of  coin  daily  made,  in  ounces,  on  the  debit  side.  On  the  credit  side  it  shows 
the  amount  delivered,  in  ounces  and  dollars ;  also  the  number  of  the  delivery. 

The  abstract  of  coinage  shows  the  weight  of  ingots  received  monthly,  and  the  amount  in  dollars  of  the  several 
denominations  (in  separate  columns)  of  coin  delivered. 

The  delivery  book  shows  the  number  of  the  delivery,  the  number  of  drafts,  the  amount  in  dollars,  the  actual 
weight,  the  legal  weight,  the  variation,  and  the  denomination  of  all  coin  deliveries  made  to  the  superintendent* 

•Statements  of  the  entire  workings  of  the  coiner's  department  are  rendered  to  the  superintendent  weekly, 
monthly,  quarterly,  and  annually.  The  p9.y-roll  is  made  out  monthly.  The  roll-book  also  sets  forth  the  name,  date 
of  appointment,  afld  all  particulars  regarding  the  resignation  or  removal  of  each  employ^. 

The  supplies  are  procured  upon  a  printed  requisition  to  the  superintendent,  and  copies  of  all  such  requisitions 
are  kept  in  the  coiner's  office.  When  bills  are  presented,  they  are  certified  to  by  the  officer  in  charge  and  are  sent 
to  the  superintendent  for  approval. 

AS8AYER\S  DEPARTMENT. 

The  assay  department  occupies  seven  rooms  at  the  south  end  of  the  second  floor,  consisting  of  the  office,  gold- 
weighing  room,  laboratory,  fire-assay  room,  humid  assay  room,  humid  assay  weighing  room,  and  the  fiimace  and 
dissolving  room.  The  assay  force  is  twenty-one,  including  the  assayer,  assistant  assayer,  second  assistant,  foreman, 
seven  weighers,  two  cupellers,  three  dissolvers,  two  chippers,  engineer,  fireman,  and  porter.  Ten  Oertling  and  two 
Becker  balances  are  in  use. 

Sampling, — ^The  chips  from  deposit  assay  gold  bars  are  taken  in  the  assay  department.  They  weigh  0.27 
ounce  each.  The  silver  granulations  weigh  several  ounces,  of  which  0.45  ounce  is  taken  for  each  of  the  pair  of  top 
and  bottom  samples.  With  large  melts  of  gold  the  samples  are  diagonal  comer  chips  from  alternate  bars  cast. 
The  chips  of  mint-fine  gold  weigh  0.30  ounce  each,  and  those  of  mint-fine  silver  0.25  ounce. 

Assaying. — ^Dupb'cate  assays  are  made  for  gold  and  for  base  metal.  All  assays  of  silver  in  silver  bullion  are 
made  by  the  humid  method  of  Gay-Lussac.  The  gold  in  silver  bullion  is  determined  by  the  synthetic  method, 
sufficient  gold  being  added  to  keep  the  cornet  from  breaking.  All  silver  assays  are  reported  in  tenths  of  thousands 
fine. 

Apparatus. — There  are  two  muffle  furnaces  in  the  furnace  room.  They  have  three  muffle  doors,  of  which  the 
upper  is  used  for  annealing  cupels  and  the  two  lower  for  cupelling.  There  is  one  assay  furnace  in  the  same  room. 
It  is  13  inches  square,  and  holds  six  No.  12  crucibles.  The  laboratory  contains  two  sand-baths.  The  boiling  is  done 
over  a  series  of  large  gas-burners.  Four  pairs  of  power-rolls  are  in  use — one  for  lead,  one  for  gold,  one  for  silver, 
and  one  for  rolling  cornets.  There  are  two  shaking  machines  for  the  humid  assay,  similar  to  that  at  the  Oarson 
mint.    They  are  driven  by  rod  from  a  small  upright  engine. 

MISCELLANEOUS. 

TJie  building. — ^The  mint  is  on  the  west  side  of  Fourth  street,  occupying  a  lot  which  has  a  block  front  between 
Mission  and  Jessie  streets.  It  is  of  Portland  freestone,  with  granite  and  concrete  foundations.  It  has  two  stories, 
a  basement,  and  an  attic.  The  girders  are  of  iron,  and  the  roof  is  of  galvanized  and  corrugated  iron,  except  in  a 
small  part,  which  is  of  wood  sheathed  with  copper.  The  extreme  dimensions  are  296  by  163  feet.  There  are  two 
'stacks,  about  130  feet  high,  one  used  for  the  boilers  and  whitening  rooms  and  the  other  for  the  refinery,  though 
the  two  can  be  used  in  connection.  The  building  was  designed  by  A.  B.  Mullett,  architect,  and  upon  its  completion, 
in  1874,  the  old  mint  building  was  abandoned. 

Boilers. — There  are  four  boilers,  arranged  in  pairs,  but  so  connected  that  one  or  more  may  be  used  independently. 
They  are  48  inches  in  diameter,  15  feet  long,  and  have  thirty-eight  3^-inch  flues  each.  They  consume  about  3  tons 
of  coal  per  day,  when  all  are  in  use.    The  boilers  are  on  the  ground  floor.      • 

Ihigines. — ^There  are  five  engines  in  this  mint.  The  largest,  known  as  No.  1,  drives  the  rolls  only.  It  is  a 
parallel  motion  beam  engine,  with  vertical  cylinder  20  by  45  inches,  has  Myers'  cut-oflf,  and  is  rated  at  between  160 
and  200  horse-power.  The  speed  is  forty-five  strokes  ptr  minute,  and  is  regulated  by  a  Gardiner  governor  placed 
5  feet  from  the  steam-chest.    It  was  made  in  San  Francisco,  and  is  a  fine  example  of  workmanship. 

No.  2  drives  the  coining  presses  and  draw-benches,  and  is  in  constant  use.  It  is  a  direct  acting  12-  by  24-incli 
50  horse-power  engine. 

No.  3  runs  the  elevator  and  the  machinery  of  the  sweeps  room  (Chili  mill,  amalgamators,  etc.).  It  has  a  vertical 
8-  by  12-inch  cylinder,  mounted  over  the  crank-pin,  and  is  rated  at  15  horse-power. 

No.  4  furnishes  power  for  the  hydraulic  press.    It  has  a  7-  by  10  inch  cylinder,  and  develops  10  horse-powei^. 

No.  5  is  a  small  vertical  8  horse-power  engine  in  the  assay  department.    Its  cylinder,  6  by  8  inches,  is  over  the 
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The  following  statement  shows  the  working  resnlts  of  an  average  month : 

SYNOPSIS  OP  ENGINEER'S  LOG,  SAN  FEANCISCO  MINT,  FOB  THE  MONTH  ENDING  JANUARY  31,  1881. 

Coal  couBamed,  tons  of  2,240  ponnds 75 

Percentage  of  waste  in  ashes  and  clinker 19.5 

Feet  of  wood  consumed 11 

Number  of  hours  fires  were  lighted 237 

Average  pressure  of  steam  on  boifys ! pounds..  G5 

Average  temperature  of  engine-rooms degrees  Fahrenheit..  87.5 

Average  temperature  of  fire-rooms do 75.5 

Average  temperature  of  feed-water do 140 

Number  of  hours  run,  engine  No.  1 109 

Number  of  hours  run,  engine  No.  2 203 

Number  of  hours  run,  engine  No.  3 65 

Number  of  hours  run,  engine  No.  4# -^-.  86 

Number  of  hours  run,  engine  No.  5 192 

Number  of  hours  steam  used  in  refinery 85 

Number  of  hours  steam  used  in  waxing  machines 109 

Number  of  hours  8t«am  used  in  drying-rooms 141 

Number  of  hours  distilling  water 87 

Number  of  hours  steam-pump  running 175 

Average  revolutions  per  minute  of  engine  No.  1 41,5 

Average  ^evolutions  per  minute  of  engine  No.  2 80 

Average  revolutions  per  minute  of  engine  No.  3 169 

Average  revolutions  per  minute  of  engine  No.  4 175 

Average  revolutions  per  minute  of  engine  No.  5 180 

Gallons  of  oil  consumed 10 

Pounds  of  cotton  waste  consumed 45 

Pounds  of  lubricating  cream  consumed 10 

Pumps. — Two  steam  pamps  are  used  in  connection  with  the  artesian  wells.  There  are  two  of  these  wells  on 
the  ground,  one  200  feet  and  one  250  feet  deep.  The  pumps  raise  from  40,000  to  60,000  gallons,  the  amount  required 
by  the  mint,  in  eight  hours.  They  take  steam  at  65  pounds  pressure.  The  water  is  decanted  before  being  fed  to 
the  boilers,  but  no  chemicals  are  used. 


DEPOSITS  AND  PURCHASES  OF  GOLD  AND  SILVER  BULLION  AT  THE  SAN  FRANCISCO   MINT  DURING  THE  FISCAL 

YEAR  ENDING  JUNE  30,  1880. 


Be^eposits,  unpartod  ban 

Bullion  of  domestic  prodnotion 

United  States  coin 

Foreign  bnllion 

Foreign  coin 

Jewelers'  bars,  old  plate,  etc 

Gold  and  silver  received  and  operated  npon . .  i  28, 545, 544  4A    i  10, 842, 890  56 
Less  re-deposits i       lie,Ul22    j 


$118,  111  22 

27,546,640  57 

55  00 

264,785  86 

500,739  45 

18,212  36 


19, 967, 566  50 

600 

861,4t>8  68 

18,222  21 

107  10 


$116,11122 

87, 514, 207  16 

61  00 

1,126,274  54 

612,961  66 

18,819  46 


39, 887, 935  04 
116,  111  22 


Total  deposits  and  porohaaes '28,429,438  24      10,842,890  58       39.271,823  83 


DEPOSITS  AND  PURCHASES  OF  GOLD  AND  SILVER  OF  DOMESTIC  PRODUCTION  AT  THE  SAN  FRANCISCO  MINT  DURING 

THE  FISCAL  YEAR  ENDING  JUNE  30,  Hm, 


Source. 


Gold. 


TOL  13 26 


Alaska $5,950  90 

Arizona 152,067  26 

California 7,033,636  05 

Colorado 338  72 

Dakota I  64,350  06 

Idaho 365,570  55 

Montana 16,441  84 

Nevada 88,119  81 

Oregon i  552.280  41 

Utah '  13,295  30 

Wanhiugton 34,5::9  24 

Wyoniinic  328  84 

Refined bnlUon 18,161,943  52 

Parted  from  silver ;  1,106,868  U7 

Farted  from  gold I 

Other  sources : 


Total 


27,546,640  57 


Silver. 


2, 070. 757  92 


78,278  43 
1,819;  284  48 


9,907,606  69 


$831,016  67 
283,734  46 


88,724  16 

259,086  30 

4, 123, 732  53 

1. 174  26 

11.827  38 


Total. 


$5,950  90 

983,983  93 

7, 817, 390  51 

338  72 

64.350  06 

454,294  71 

275,528  14 

4.161,852  34 

553,454  67 

25.122  68 

rU,  529  24 

328  84 

21, 132, 701  44 

1, 106, 868  07 

78,278  43 

1,319;  234  48 


87,514,207  16 
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COINAQE  EXECUTED  AT  THE  SAN  FRANCISCO  MINT  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30, 1880. 


DenominatioD. 


Pieces. 


GOLD. 


Double^agles. 

Sagles 

Half-eAgles  . . . 


960,800 
461,250 
862.000 


$10,216,000 
4.612,500 
4,814,500 


Total  gold I      2,284,950        28,143,000 


BILYBB. 


Dollars 7,010,000 


7,010.000 


Totalooinage I    10,104,050        36,053,000 


EARNINGS  OF  THE  SAN  FRANCISCO  MINT  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1880. 
Charges  collected  for  parting  and  refining  bullion $158,477  34 


Charges  collected  for  alloying  gold  coins 

Seigniorage  on  standard  silver  dollars  coined 

Amonnt  received  for  assays  of  ores 

Grains,  flaxes,  and  sweepings  from  deposit-melting  room 
Proceeds  of  sale  of  old  material 


2, 743  24 

965,279  71 

99  00 

1, 393  70 

1,455  75 


Total 1,129,448  74 


EXPENDITURES  OF  THE  SAN  FRANCISCO  MINT  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1^80. 


Salaries  of  officers  and  clerks 

Wages  of  workmen * 

Contingent  expenses,  not  including  wastage  and  loss  on  sweeps 

Parting  and  refining  expenses,  not  including  wastage  and  loss  on  sweeps 

Expenses  of  distributing  standard  silver  dollars 

Value  of  the  gold  and  silver  wastage  of  the  operative  officers 

Loss  on  sale  of  sweeps 


Total 


^24, 900  00 

252, 235  75 

41,313  81 

137,671  98 

210  18 

29,273  07 

16,973  SS 

502,578  C7 


WASTAGE  AND  LOSS  ON  SALE  OF  SWEEPS  AT  THE  SAN  FRANCISCO  MINT  DURING  THE  FISCAL  YEAR  ENDING  JUNE 


30,  1880. 


Meltor  and  refiner's  gold  wastage 

Coiner's  gold  wastago 

Melter  and  refiner's  silver  wastage  (a) 

Coiner's  silver  wastage 

Loss  on  sale  of  sweeps 


Total 


Superintendent . . . 
Melter  and  refiner 

Assayer  

Coiner 

Chief  clerk 

Cashier 


$5,258  82 

2, 188  32 

21,706  69 

119  24 

16, 973  Sd 


PERSONNEL  OF  THE  SAN  FRANCISCO  MINT,  JUNE  30,  1880. 


46, 246  95 


1 

1 

1 

1 

1 

1 

General  department 63 

Assay  department 21 

Melting  and  refining  department 53 

Coiner's  and  jwljnster's  departments 114 


Total. 


257 


a  Largely  owing  to  the  fact  that  no  deduction  from  the  weight  of  low  grade  and  refractory  huUion,  as  authorized,  had  heen  mode. 
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THE  MINING  INDUSTRIES  OF  UTAH. 


THE  MINING  INDUSTRIES  OF  UTAH. 


[Note. — While  it  would  be  extremely  desirable  to  present,  from  the  material  collected  by  tbc  special  agents  of  this  branch  of  the 
census,  a  complete  and  detailed  account  of  the  niiuiug  and  metallurgical  opcratious  in  all  the  statot^  and  territories,  in  order  that  the 
relations  of  the  various  factors  involved  in  the  industry  might  be  clearly  exhibited,  still  the  limited  space  allotted  to  this  volume  of  the 
census  reports  renders  such  a  full  presentation  impracticable,  and  necessitates  the  substitution  of  a  report  more  general  in  its  character. 
It  is  felt,  however,  that,  though  from  the  above  reasons  it  would  be  iuix)racticable  to  give  a  detailed  review  of  the  industry  in  every 
section,  the  selection  of  some  one  for  more  minute  <liscussion  would,  to  some  extent,  supply  thu  place  of  the  fuller  dcscriptiou. 

It  hafe  been  extremely  difficult  to  determine  which  one  of  the  stat^^s  an<l  territories  would  the  best  serve  as  a  type  or  illustration. 
Each  has  its  peculiar  features,  which  distinguish  it  from  the  others,  and  each  has  many  general  features  in  which  it  resembles  the  others. 
It  was  necessary  in  the  selection,  on  th«j  oue  hand,  not  to  choose  one  which  so  far  excelled  the  others  in  its  mining  and  metallurgical 
advancement  as  to  give  a  false  and  too  highly-colored  idea  of  the  progress  of  the  industry  over  the  whole  country,  and,  on  the 
other,  not  to  take  as  a  type  one  whose  industry  was  in  the  early  stages  of  its  development,  and  thus  give  a  depreciative  impression 
equally  erroneous. 

The  precious-metal  mining  industry  of  Utah  appears  to  present  features  of  peculiar  interest  from  a  technical  point  of  view.  Mining 
in  this  territory  seems  to  have  reached  a  stage  which  may  be  taken  as  fairly  representative  of  the  progress  which  has  been  made  elsewhere 
in  the  country.  The  mineral  resources  are  more  varied  in  their  character  than  is  the  case  in  any  other  region,  with  the  possible  exception  of 
California  and  Colorado.  The  territory  occupies  an  intermediate  geographical  position,  its  product  is  midway  in  importance,  and  the  costs 
of  labor,  supplies,  etc.,  are  neither  low,  as  in  older  mining  commnnities,  nor  exceedingly  high,  as  in  newer  and  less  develoi)ed  localities. 
Its  mining  mechanical  appliances,  it  is  true,  have  not  been  brought  to  the  <legree  of  perfection  which  has  been  reached  in  Nevada,  nor 
are  they  of  the  crude  order  prevalent  in  new  places;  still,  the  metallnrgicnl  i)lant  and  processes  of  its  principal  works  illustrate  by  their 
many  past  experiment>s  and  failures  the  various  stages  of  development  in  metallurgy  in  this  country.  In  short,  though  gold  mining  is  not 
an  interest  of  fully  proportionate  importance,  the  territory  is  fairly  typical  in  a  sense  which  does  not  exist  in  the  ca«»e  of  any  of  the  other 
mining  .states  and  territories. 

In  view  of  these  considerations,  and  of  the  fact  that  much  information  of  importance  regarding  Utah  has  hitherto  esc-apcil  publication, 
tlie  territory  has  been  selected  for  a  somewhat  detailed  description. 

Mr.  D.  B.  Huntley,  the  special  expert  detailed  to  Utah,  has  prex^^^^^^  such  a  technically  complete  summary'  of  the  results  of  his 
investigations  that  it  has  had  no  little  weight  in  the  selection  of  the  section  covered  by  his  report  for  more  minute  discussion.  His  report 
is  here  presented  in  a  somewhat  abridged  form.  ] 

The  territory  of  Utah  is  a  rich  mineral  country,  but  in  general,  owing  to  causes  which  will  hereafter  be  discussed, 
its  mining  prosperity  at  the  period  under  review  was  not  commensurate  with  its  mineral  wealtl).  Although  the 
Ontario  continued  to  declare  its  monthly  dividends,  and  work  was  being  steadily  prosecuted  at  the  new  districts  of 
Frisco  and  Silver  lieef,  yet  the  former  great  ore-producing  districts  of  West  Mountain  and  Big  and  Little  Cottonwoods 
were  comparatively  idle.  In  some  instances  mines  which  formerly  employed  a  hundred  men  were  not  even  being 
prospected,  but  were  abandoned  to  three  or  four  men,  who  were  engaged  in  picking  over  the  dumps  and  searching 
the  workings  for  ore  which  had  escaped  extraction.  Practical  and  energetic  labor  is  contined  to  a  few  large  mines, 
the  output  of  which  presents  a  strikingly  noticeable  falling  off  in  the  total  bullion  product,  so  that  one  attempting 
to  judge  of  the  condition  of  the  industry,  using  this  as  a  criterion,  is  apt  to  be  misled.  Extraordinary  exertion  in 
the  development  of  a  few  rich  properties  do  far  less  toward  the  real  and  substantial  advancement  of  mining  as  a 
general  profitable  industry  than  does  tht^  continued  systematic  and  practical  working  of  many  mines,  even  though 
smaller.  Though  there  was  a  lack  of  energy  and  actiWty  in  very  many  quarters,  still  a  large  amount  of  prospecting 
was  beiug  carried  on,  particularly  in  the  region  of  Parley's  park  and  the  Cottonwoods,  and,  on  the  whole,  it  is 
probable  that  the  next  computation  will  show  an  increase  in  the  tofal  bullion  product,  even  though  an  increase  far 
short  of  possibilities'.  In  the  low  prices  of  food  and  moderate  rates  of  transportation  the  territory  possesses  marked 
advantages. 

The  reports  and  the  recollections  of  sundry  outrageous  swindles  perpetrated  in  the  past  on  too  confiding  investors 
have  operated  not  a  little  in  frightening  away  capitalists,  more  especially  foreign  ones,  who  have  in  a  majority  of 
the  instances  been  the  victims,  having  been  selected  as  more  likely  to  prove  easy  prey  on  account  of  their  unfamiliarity 
with  mining  matters.    This  has  been  no  small  drawback  to  advancement. 

In  the  early  days  of  the  industry  in  this  territory  reduction  presented  few  difficulties,  as  the  large  surface 
bodies  were  of  oxidized  ore  and  easily  worked.  As  these  were  exhausted  and  lower  levels  were  reached  mining 
became  more  difficult  and  the  ores  more  rebellious.    The  old  simple  methods  and  machinery  were  found  to  be  of 
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little  use.  New- methods  and  new  macliiDcry  liad  to  l»e  invented  and  pnrchased.  These  expenses  in  many  cases 
soon  consumed  tbe  early  profits,  and  left  the  mine  owners  without  means  to  prospect  extensively,  or  even  to  erect 
pnmpin^  machinery  to  follow  known  bodies.  Then,  again,  the  rich  discoveries  in  Colorado,  Arizona,  and  Idaho, 
during  the  three  years  preceding  the  period  under  review,  turned  the  attention  of  investors  in  those  directions,  and, 
in  consequence,  capital  was  diverted  from  the  old  mining  districts.  In  this  way  the  industry  in  Utah  suffered 
greatly.  In  all  probability,  however,  the  prime  factors  in  the  existing  dullness  have  been  the  exhaustion  of  the 
surface  bodies  and  the  reaching  of  the  water  level,  with  the  consequent  change  in  the  character  of  the  deposits.  Ore 
wBich,  at  the  surface,  consisted  of  carbonates  and  sulphates  of  lead  in  a  soft  ocher,  changed,  below,  to  pyrite,  galena, 
and  sometimes  to  zincblende,  in  a  hard  siliceous  or  calcareous  rock.  The  increase  in  the  quantity  of  pyrite  lessened 
the  value  of  the  ore  and  made  smelting  more  expensive.  Again,  this  hard  ore  cannot  be  so  cheaply  extracted  or 
concentrated.  In  working  the  surface  bodies  the  miner  had  learned  to  follow  the  ocher  stain  with  faith  that  it 
would  lead  to  ore.  Below  the  water  line  this  guide  was  wanting,  and  the  ocher  stain  was  usually  replaced  by  a 
much  narrower  band  of  rock  containing  pyrites.  The  latter  is  not  more  diflBcult  to  follow  than  the  former  to  one 
trained  to  it,  but,  by  reason  of  a  lack  of  experience,  so  few  have  been  followed  in  depth  with  success  that  when  the 
pyrite  was  reached  mines  were  deemed  almost  valueless.  The  surface  bodies  did  not  alone  contain  all  the  ore 
worth  working,  but  at  the  then  existing  prices,  and  with  the  methods  of  treatment  employed,  the3'  contained  all  that 
could  be  worked  with  any  profit.  The  great  need  of  Utah  at  present  is  concentration  works.  As  far  as  depth  is 
concerned,  mining  in  this  territory  is  in  its  infancy.  A  careful  study  and  the  application  of  the  processes  of 
concentration  to  the  great  quantities  of  low-grade  ore  will  be  requisite  to  the  profitable  prosecution  of  mining  in 
many  of  the  districts.  Concentrating  on  a  small  scale  is  now  practiced,  though,  for  the  most  part,  in  but  a  rude 
way,  and  it  is  principally  confined  to  the  separation  of  nodules  and  crystals  of  anglesite,  cerussite,  and  galena  from 
a  fine  ocher.    Machinery  is  needed  for  the  separation  of  galena,  pyrite,  and  sphalerite  from  one  another. 

In  several  of  the  older  districts  the  days  are  nearly  at  an  end  when  mines  can  be  worked  profitably  by  single 
individuals  or  partnerships  having  but  a  small  capital,  unless  rich  surface  bodies  are  chanced  upon.  Their  mines 
will  have  to  be  worked  by  wealthy  companies  with  the  means  to  construT?t  extensive  apparatus  for  the  concentration 
of  the  low-grade  material  found  between  the  bodies  of  rich  ore. 

Wonderful  progress  has  been  made  in  metallurgy  in  the  United  States  during  the  last  thirty  years.  The 
mineral  resources  of  the  country  form  so  large  a  part  of  its  natural  wealth  that  the  inventive  genius  of  the  people 
has  been  stimulated  to  the  extreme  in  the  production  of  methods  and  machinery  for  their  development.  But  when 
the  necessity  h^s  arisen  for  a  new  method,  or  a  new  machine,  the  inventors  have  relied  too  much  on  themselves  and 
their  own  ability,  and  have  studied  too  little  what  has  been  done  in  the  same  direction  in  other  countries.  Thus, 
in  some  instances,  time  and  money  have  been  wasted  in  reinventing  and  testing  machines  which  in  other  places  and 
in  other  times  have  proved  failures.  The  first  requisite  of  an  inventor  is  a  knowledge  of  what  has  been  done  by 
others  in  the  line  to  which  his  efforts  are  to  be  devoted.  In  Germanji,  Austria,  and  France  great  attention  has  been 
given  to  concentrating  apparatus.  The  ores  which  it  has  been  necessary  to  handle  in  those  countries  are  very  like 
tbe  pyritous  ores  of  Utah  and  some  of  the  heretofore  neglected  and  despised  low-grade  veins.  A  thorough  study 
of  the  continental  methods  would  be  of  great  advantage. 

It  may  not  perhaps  be  out  of  place  to  give  here  a  chronological  summary  of  the  history  of  the  territory  as 
•far  as  it  is  connected  with  mining: 

July  24,  1847. — Arrival  of  Brigham  Young  aud  a  few  Mormons  on  the  site  of  Salt  Lake  City. 

1858. — Arrival  of  General  Johnstou^B  army. 

1861  to  1863. — ^A  few  tons  of  lea<l  claimed  to  have  been  obtained  by  the  Mormons  from  the  Rawlings  mine,  in  Beaver  county. 

October^  1862.— Arrival  of  California  volunteers  under  General  P.  E.  Connor  for  the  protection  of  the  settlers.  General  Connor  early 
saw  that  the  Mormon  question  could  best  be  solved  by  the  encouragement  of  outside  immigration.  The  opening  of  mines,  he  thought-, 
would  do  this,  and  so  he  gave  furloughs  to  squads  of  his  soldiers,  old  California  miners,  to  prospect  the  country. 

September  17,  1863. — Jordan  mine  located  by  the  soldiers  in  the  West  Mountain  district.     First  location  in  Utah. 

/Summer  0/ 1864. — Discovery  of  the  Emma  and  other  mines  in  the  Little  Cottonwood  district.  First  smelter  (a  reverberatory  one) 
erected  at  Stockton  by  General  Connor  and  officers.    It  proved  a  failure. 

1869. — Completion  of  the  Central  Pacific  and  Union  Pacific  railroads. 

Junej  1870. — ^First  efficient  smelter  Ca  cupola  one)  erected  by  Woodbull  Brothers,  7  miles  south  of  Salt  Lake  City. 

1870. — ^Utah  Central  railroad  completed. 

1870  to  1872. — Mining  excitement  in  Utah.    Many  stacks  erected,  but  not  all  snccessfnl. 

Spring  of  1871. — Sale  of  the  Emma  mine. 

1871. — Utah  Southern  railroad  commenced. 

July,  1872. — Discovery  of  the  Ontario  mine,  in  Summit  county. 

May,  1873. — Wasatch  and  Jordan  Valley  railroad  (Little  Cottonwood)  completed. 

December,  1873. — Bingham  CaQon  and  Camp  Floyd  railroad  completed. 

1874. — First  concentration  works  in  Utah  erected  at  Bingham  Cation. 

1875. — ^Dicovery  of  the  Horn  Silver  mine,  in  Beaver  county. 

Fall  of  1876.— Ontario  mill  erected. 

1876. — Mining  excitement  at  Silver  Reef. 

1877~'78. — Leaching  works  erected  at  Bingham  Cafion. 

1878  —Utah  and  Pleasant  Valley  railroad  completed. 
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During  the  census  year  Utah  produced  gold  and  silver  as  follows: 


GOLD. 


BILVSK. 


Oanoes. 


Yalae. 


Oxmcea. 


Valne. 


DEEP  MIXES. 


From  ore  raiMd  and  treated  during  census  year 

From  ore  raised  prior  to,  but  treated  daring  census  year 


13, 063. 4 
74.6 


1270,045 
1,542 


3.555.538.0 
112,89\0 


9«,  doO,  0vm 

145,962 


Total  f^om  deep  mines 

From  placer  mines 

From  all  mines 


13,138.0 


271,587  ,1        3,668,433.0 


967.6 


14, 105. 6 


•20.000 
291,587 


132.6 


4. 742, 916 
•171 


3,668,565.5 


4,748,087 


Total  ralae. 


$4,866,990 
147,504 

5, 014, 603 
20, 171 


5,034.074 


*  Estimated. 

The  base  bullion  production  of  the  Utah  smelting  works  for  the  census  year  was  as  follows: 

Pounds. 

Refined  lead 2,586,370 

Crade  bullion,  includlBg  weight  of  silver  and  gold  contents 28, 213, 501 

The  weight  and  value  of  the  precious  metals  contained  in  base  bullion  were  as  follows: 

Ounces. 

Gold 4,511.4  $93,259 

Silver : 1,813,906.0  2,345,199 


Total 2,438,458 


Deducting  from  the  crude  bullion  product  322,170  pounds  produced  from  Idaho,  Montana,  and  Nevada  ores 
smelted  in  Utah,  the  remainder,  27,891,331  pounds,  is  the  yield  of  TJtah  ores  smelted  in  the  territory.  To  this 
should  be  added  865,500  pounds  of  crude  lead  bullion,  the  estimated  yield  of  Utah  ores  smelted  in  Chicago  and  in 
Omaha.    The  total  crude  bullion  product  of  Utah  for  the  census  year  is,  therefore,  28,756,831  pounds. 

The  purpose  of  the  following  pages  is  to  represent  substantially  the  condition  of  the  mining  industries  of  the 
territory  during  the  census  year.  They  will  embrace  detailed  information  concerning  individual  proi>erties  only  in 
3ases  which  appear  representative  or  illustrative.  Such  information  of  an  historical  character  as  has  been  obtained 
will  be  noted  when  it  is  of  sufficient  interest  or  importance.  In  the  collection  of  the  material  for  this  report  the 
writer  hiui  been  obliged,  in  many  instances,  to  rely  wholly  on  the  statements  of  individuals  whose  interests  and 
prejudices  may  have  influenced  their  statements  consciously  or  unconsciously.  Such  data  have  been  carefully 
weighed,  and  a  liberal  allowance  has  been  made  for  exaggerations.  Wherever  values  of  former  products  have  been 
given,  it  must  be  borne  in  mind  that  they  refer  to  the  price  received  for  the  ore  or  bullion  sold  in  currency,  and  not  in 
gold,  unless  specifically  so  stated.  It  is  due  to  the  mining  men  of  TJtah  to  state  that  they  were  not  only  courteous 
to  the  expert  charged  with  the  duty  of  collecting  the  statistics,  but  nearly  always  ready  to  furnish  the  desired 
information  at  the  cost  of  considerable  time  and  trouble  to  themselves. 


SALT  LAKE  COUNTY. 

The  principal  mining  districts  of  the  county  are  the  West  Mountain,  Big  Cottonwood,  and  Little  Cottonwood. 
In  the  neighborhood  of  South  Cottonwood  and  Sandy  there  is  a  group  of  smelters  and  sampling  mills.  In  discussing 
the  condition  of  the  mining  industry  each  district  will  be  taken  up  separately,  and  the  various  groups  and  localities 
treated  of  by  themselves. 

WEST  MOUNTAIN   MINING  DISTRICT. 

[December,  1880.] 

The  West  Mountain  mining  district  is  situated  on  the  eastern  slope  of  the  Oquirrh  range.  Its  breadth  from 
east  to  west  is  about  20  miles,  and  its  length  is  35  miles  from  north  to  south.  The  mines,  however,  are  included  in 
an  area  some  5  miles  square.  It  was  the  first  mining  district  organized  in  the  territory,  and  its  first  mine,  the 
Jordan,  was  located  September  17, 1863.  The  records  show  that  about  6,500  locations  have  been  made,  but  at  the 
time  of  the  visit  probably  not  over  600  or  700  claims  were  held,  and  but  63  of  these  were  patented. 

There  are  no  published  maps  of  this  district,  so  that  a  brief  outline  of  the  topography  of  the  section  in  which 
claims  have  been  located  may,  perhaps,  be  of  some  assistance  in  making  more  clear  the  position  of  the  groups  and 
individual  mines  and  works  described.  The  trend  of  the  Oquirrh  range  is  north  and  south.  The  plain  of  the 
Jordan  valley  rises  gradually  to  the  base  of  the  range,  at  which  point  its  altitude  is  about  5,400  feet.  The  crest  of 
the  range,  about  8  miles  from  the  foot-hills,  is  between  9,000  and  10,000  feet  high.  The  mines  are  located  within  3 
miles  of  the  summit,  and  are  scattered  through  four  cafLons  opening  into  the  Jordan  valley.  In  order,  beginning 
at  the  north,  they  are:  Barney's  cafion,  Bingham  caiion.  Copper  galoh,  and  Batterfleld  ca&on. 
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Bingham  canon,  the  principal  one,  and  containing  most  of  the  mines,  runs  east  and  west  for  a  few  miles,  then 
turns  south  and  follows  the  trend  of  the  range,  with  forks  and  side  canons  extending  nearly  to  its  summit.  On  the 
north  the  canon  has  the  following  branches:  Freeman's  gulch,  Markham's  gulch,  and  Carr  fork,  and  on  the  south 
Bear  and  Porcupine  gulches.  Carr  fork  has  as  branches  Cottonwood  fork  and  Sap  gulch  on  the  noith,  and  Boss, 
Muddy,  and  Log  forks  on  the  south.    Joining  Butterfield  canon  on  the  north  arc  Yosemite  and  Blackjack  gulches. 

The  country  rock  of  this  district  consists  mostly  of  beds  of  Carboniferous  limestone  and  qnartzite.  (a)  Near 
the  head  of  the  canon  there  are  great  faults,  and  dikes  and  masses  of  augitic  granite-porphyry^  protrude.  There 
are  bedded  and  contact  veins  in  and  between  the  quartzite  and  limestone,  with  fissure  veins  in  the  syenitic  porphyry. 

The  great  lead-producing  mines  of  the  district  are  found  in  a  large  bedded  vein  or  belt  about  2  miles  in  length, 
and  dipping  N.  W.  35^  to  60°.  Beginning  at  the  southwestern  end  they  are  situated  in  order  as  follows :  Neptune 
and  Kempton,  Jordan,  Utah,  Spanish,  Old  Telegraph,  Eevere,  first  extension  west  of  Telegraph,  and  perhaps  The 
Lead  mine,  Miner's  Dream,  and  Wasatch.  At  the  southwestern  extremity  of  this  belt,  on  its  hanging-wall  side, 
and  branching  from  it  in  two  forks,  is  the  gold  belt  of  the  Stewarts  and  Jordan.  On  the  same  side,  and  only  a  few 
thousand  feet  from  the  lead  belt  at  the  southwestern  end,  there  are  said  to  be  two  gold  belts  which  extend  into 
Barney's  canon.  These  are  not  well  defined,  as  but  comparatively  little  work  has  been  done.  The  other  mines  of 
the  district,  with  the  exception  of  the  Yosemite,  Last  Chance,  and  Winnamuck,  are  as  yet  relatively  unimportant. 
They  are  fissure  veins  in  the  syenite,  or  bedded  veins  in  quartzite,  having  no  connection,  but  having  a  general 
northeast  and  southwest  strike. 

The  district  is  connected  with  the  outside  world  by  the  Bingham  Canon  and  Camp  Floyd  Narrow  Gauge 
railroad,  which  begins  at  Wasatch  Junction  on  the  Utah  Southern  line,  and  in  16  miles  rises  1,603  feet.  Beyond 
the  station  in  the  canon  the  road  is  continued  as  a  tramway  for  3  miles  and  has  branches  to  the  principal  mines. 
The  freight  charge  over  both  tramway  and  railroad  is  from  $1  25  to  $3  per  ton,  depending  on  the  quantity 
shipped.  In  the  district  there  are  about  20  hand-  and  water-power  Cornish  jigs,  which  are  worked  irregularly 
during  the  summer  months  by  the  owners  of  the  smaller  mines. 

The  following  is  a  brief  chronological  table  showing  the  development  of  the  district: 

1863. — Discoveied  aud  organized. 

1864. — Gold  idacerti  discovered. 

1868  to  1873. — Gold  placers  exteuaively  worked. 

1871.— Utah  smelter  bnilt.    Ran  from  1871  to  1873. 

1871,  autumn. — Winnamack  smelter  bnilt. 

Ib73,  December. — Completion  of  Bingham  Cation  railroad. 

1873-74. — Jigs  at  Spanish  mine  built. 

1874. — Concentration  works  erected  by  John  Longmaid  on  the  Utah  mine.    Demolished  in  1876. 

1875,— Old  Revere  concentration  works  built. 

1875  to  1878.— Discovery  of  gold  belt. 

1876-77. — Leaching  commenced  ;  continued  two  and  one-half  years. 

1877-78. — Old  Telegraph  leaching  and  concentration  works  on  the  Jordan  river  built. 

1878. — Stewart  mill  built. 

1878-79. — New  Revere  concentrating  works  built. 

1879. — Sale  of  Old  Telegraph  property  to  French  company. 

1879. — ^Experimental  Jordan  lO-stamp  mill  built. 

MINES  OF  UPPER  MAIN  BINGHAM  OAfJON. 

Of  the  mines  of  this  cafion  the  Jordan  is  deserving  of  special  notice.  It  is  the  oldest  mine  in  the  territory,  and 
was  discovered  September  17, 1863,  by  a  party  of  General  Connor's  volunteers.  It  is  situated  2 J  miles  southwest 
of  Bingham,  on  the  eastern  slope  of  a  ridge  of  medium  size  and  steepness.  The  mine  was  purchased  by  J.  W.  Kerr 
&  Co.,  who,  in  1872,  erected  the  Galena  smelter  (one  stack).  Afterward  the  property  was  bought  by  Carson  & 
Buzzo,  who  constructed  a  wooden  flume  (5  by  9  feet)  12  miles  long,  at  a  cost  of  $120,000,  to  furnish  water- 
power.  They  failed  in  1875,  and  the  Galena  Silver  Mining  Company  became  the  owner.  In  the  same  year  the 
Galena  smelters  (Ave  stacks)  were  built  on  the  Jordan  river.  In  1877  the  property  was  sold  to  the  Jordan  Mining 
and  Smelting  Company,  which  Company  was  reorganized  in  1879,  with  but  slight  change  of  ownership,  under  the 
name  of  the  Jordan  Mining  and  Milling  Company. 

The  total  product  could  not  be  ascertained,  but  the  following  approximate  figures  were  given: 

Tons. 

Prior  to  1873,  18  ouuces  silver  and  42  per  cent,  lead 7,000 

1873  to  April,  1875  (higher  grade) 17,000 

April,  1875,  to  1877  (estimated) 50,000 

1877  to  June,  1880 13,000 

Total 87,000 


a  GeoL  Ezpl.  40th  Par.,  Yol.  II,  p.  443.    8.  F.  EmmoiiB. 


APPENDIX  I:  MINING  INDUSTRIES  OF  UTAH.  •  409 

In  addition  to  the  above,  several  hnndred  tons  of  gold  ore  were  ran  throap^li  the  10-stamp  mill  in  the  censas 
year  in  experimenting.    Its  average  assay  valne  was  $19  90  gold  and  $8  40  silver  per  ton. 

The  property  of  this  company  consists  of  the  following  claims :  Jordan  mine,  5,200  by  200  feet  patented ;  the 
Galena  mine,  2,000  by  140  feet  patented ;  the  American  Flag,  Little  Mattie,  Excelsior,  Excelsior  No.  2,  Steamboat, 
and  some  others.  These  overlap  somewhat.  The  company  also  owns  a  10-stamp  gold  mill,  built  in  1879-'80,  for 
the  purpose  of  experimenting  on  the  grold  ores ;  106  aeres  of  land,  one-half  of  a  canal  12  miles  long ;  and  a  60-stamp 
gold  mill  on  the  Jordan  river,  which  was  begun  in  1880,  but  was  not  completed  when  visited. 

The  Jordan  vein  is  a  bedded  vein,  perhaps  200  feet  wide,  dipping  30^  to  35^  NW.  in  siliceous  limestone.  The 
foot  wall  may  be  quartzite.  Fragments  of  limestone  from  the  hillside  and  hanging  wall  above  have  fallen  into  the 
Vein,  forming  one  or  more  large  hoi-ses.  On  the  foot- wall  of  this  vein  immense  bodies  of  cerussite  with  some  anglesite 
and  galena  were  found.  They  formed  almost  a  continuous  body  300  feet  in  length,  and  were  from  50  to  130  feet 
(average  70  feet)  deep,  and  from  10  to  100  feet  (average  30  feet)  wide.  Next  to  the  hanging  wall  is  a  belt  of  very 
friable,  porous,  ocher-staiued  gold  quartz  ore,  from  20  to  185  feet  in  width,  from  400  to  500  feet  in  length,  and  at 
least  100  or  200  feet  deep.  The  tirst-class  lead  ore  taken  from  the  mine  in  late  years  assayed  about  40  to  45  per  cent, 
lead,  15  ounces  silver,  and  85  gold.  There  was  some  second-class  lead  ore  in  the  mine  and  some  dump  ore  averaging 
15  per  cent,  lead,  10  ounces  silver,  and  $3  50  gold.  The  gold  ore  assayed  from  $1  50  to  $1,500,  and  it  was  claimed  it 
would  average  $10  or  more  ])er  ton.  At  a  short  distance  above  the  water  level,  which  occurs  at  about  250  feet  on 
the  dip,  the  oxidized  ore  changed  to  pyrites  containing  a  small  percentage  of  copper  and  lead.  One  great  fault 
having  a  north  and  south  strike  cut  the  vein,  which  was  not  found  beyond  this  line.  The  mine  is  developed  by 
12  tunnels  and  three  incline  shafts  to  a  vertical  depth  in  i)laces  of  200  feet,  and  horizontally  for  500  feet.  The  total 
length  of  openings  is  estimated  at  15,000  feet. 

The  Galena  and  American  Flag  are  small  diagonal  cross-veins  containing  lead  ore.  The  Excelsior  is  on  the  same 
vein  as  the  Jordan,  and  has  about  1,000  feet  of  openings,  showing  large  bodies  of  gold  ore.  There  is  no  machinery 
upon  this  group  of  mines,  work  being  prosecuted  bj'  tunnels.  During  the  i>receding  year  or  two,  many  hundred 
feet  of  drifts  and  cross-cuts  had  been  run  to  open  the  previously-described  gold  ore  body. 

The  10  stamp  mill  at  the  mine  is  a  steam  gold  mill  with  500-pound  stamps,  amalgamated  copper-plate 
riffles,  two  pans,  one  settler,  one  Ball  amalgamator,  and  some  tie-boxes  for  concentration  of  lead  ores.  During  the 
census  year,  while  experimenting  on  the  gold  ore,  but  1,500  tons  were  worked.  The  ore  is  not  free,  and  though  it 
worked  well  in  pans,  that  was  found  to  be  too  expensive  a  process  for  ore  of  such  low  grade. 

The  60-stamp  gold  mill  ou  the  Jordan  river,  2  miles  northwest  of  Sandy,  is  a  fine,  substantial  structure, 
which  had  cost  $60,000  and  was  not  completed.  It  was  thought  at  the  time  it  was  planned  that  the  ore  was  free 
milling.  Work  had  been  suspended  awaiting  the  result  of  experiments  at  the  other  mill.  Its  fittings  consist  of 
one  large  engine,  two  boilers,  4J  by  16  feet,  two  Blake  rock-breakers,  9  by  15  inches,  one  pair  of  Cornish  rolls,  30 
inches  in  diameter  with  16-inch  face,  with  chilled  steel  shells,  Tulloch's  self-feeders,  60  850-pound  stamps,  single 
discharge  mortars,  and  two  electric  lights.  The  ore  will  be  dumped  into  large  ore  bins  from  cars  loaded  at  the 
mine. 

The  Steamboat  is  an  eastand-west  vein,  from  1  to  3  feet  wide,  in  a  porphyry  dike  crossing  the  northwest  end 
of  the  Jordan  patent.  It  was  originally  worked  as  a  lead  mine,  but  in  1877  a  pocket  of  very  rich  gold  ore  (oxidized 
pyrites)  was  found  near  the  surface  125  feet  long  and  from  75  to  100  feet  deep.  This  yielded,  it  is  estimated, 
$55,000;  and,  although  some  gold  had  been  found  in  1876,  this  was  the  real  commencement  of  the  gold  excitement 
in  Bingham.    The  mine  has  a  400-foot  tunnel  and  550  feet  of  other  openings. 

The  Sheridan  Hill  Mining  and  Smelting  Company,  which  failed  in  1876,  had  their  stacks  on  the  Jordan  river, 
and  wodied  the  Neptune  and  Kemi>ton,  Wall  Street  (now  Northern  Chief),  and  the  Damn  Fool  (now  Bonanza). 
These  mines  were  discovered  about  1872,  and  were  vigorously  worked  in  1874,  1875,  and  1876.  Their  total  product 
for  these  years  is  estimated  at  over  $800,000.     Since  that  time  but  little  profitable  work  has  been  done. 

The  Utah  mine  is  an  old  soldier  location.  The  first  smelter  in  Bingham  canon  was  erected  here  in  1871  by 
Buel  &  Batemau.  In  the  same  year  it  was  sold  to  an  English  company  at  a  price  said  to  have  been  $450,000.  This 
company  ran  the  smelter  until  1873,  when  pyrites  were  struck.  In  1874  concentrating  works,  costing  $40,000, 
consisting  of  buddies,  tables,  jigs,  and  tie-boxes,  were  erected  by  John  Longmaid.  These  did  the  work  comparatively 
well,  but  as  there  was  not  a  ready  sale  for  the  mixture  of  galena  and  pyrite  they  were  sold  to  Holden,  and  the 
ap})aratus  was  moved  in  1876  to  the  Old  Telegraph.  Since  that  time  the  mine  has  been  worked  upon  lease.  About 
six  njen  were  employed  during  the  census  year.  In  1879,  T.  R.  Jones,  a  banker  of  Salt  Lake  City,  bought  the 
property,  including  several  adjacent  and  overlapping  patented  locations  of  1,500  by  200  feet.  The  total  product 
has  been  several  hundred  thousand  dollars,  but  on  the  whole  it  has  not  paid  expenses.  The  vein  is  a  continuation 
of  the  Jordan,  and  has  the  same  peculiarities  of  gold  ore  on  the  hanging  wall  and  lead  ore  on  the  foot  wall.  One 
incline  was  sunk  300  feet,  but  the  general  workings  of  the  mine  extend  1,000  feet  horizontally  and  140  feet  deep, 
showing  6,000  to  7,000  feet  of  openings.  The  bodies  of  carbonate  ore  only  extended  50  feet  below  the  surface,  where 
they  were  replaced  by  pyrites  containing  occasional  masses  of  galena.  The  carbonate  ore  averaged  45  per  cent, 
lead,  12  to  20  ounces  silver,  and  $4  gold.  The  gold  ore  on  the  hanging  wall  is  45,  60,  80,  and  120  feet  wide,  where 
it  has  been  developed  by  tunnels.  The  average  of  100  assays  was  $17,  of  which  $6  was  free.  Chloridizing-roasting 
would  have  saved  the  gold,  but  it  was  too  exi^ensive. 
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The  Spanish  mine  is  adjacent  to  the  Utah  and  is  on  the  same  belt ;  but,  being  on  the  other  side  of  the  canon, 
the  hanging-wall  body  of  gold  ore  has  been  eroded.  It  was  worked  vigorously  from  1871  to  1878,  but  since  then 
has  been  leased.  In  1874  four  jigs  were  erected,  and  in  1876  a  water-wheel  and  steam-engine  were  placed  to  run 
them.  It  is  estimated  that  the  total  product  of  the  mine  has  been  65,000  tons,  of  which  24,000  tons  were  extracted 
in  1876, 1877,  and  1878.  The  approximate  assay  value  was  14  ounces  silver,  35  to  40  per  cent,  lead,  and  $3  50  to  $6 
gold.  There  are  about  6,000  leet  of  cuttings.  There  is  no  machinery  on  the  mine.  Pyrites  and  galena  are  plentiful 
in  the  lowest  workings. 

The  names,  total  length  of  openings,  total  product,  and  condition  at  the  close  of  the  census  year  of  the  mines 
of  the  Upper  Main  Bingham  canon,  not  already  referred  to,  are  given  in  the  following  table : 


Mines. 


Bally  Boy 

Bonnie  Blue  Flaf( 

Aahland 

Aladdin 

Live  Yankee 

Bed  River  group 

Kaple  Tree  gronp 

Alameda  and  Henrietta  . . 

Highland 

Galena  Extension 

Orphan  Boy 

Eagle  Bird 

Emily 

Comfort 

Fanny  Berais 

Sandown 

Northern  Light  Company. 

Albino 

Silver  Plame 

Sanders 

Miller 


Total 
length  of 
openings. 


Feet. 

2,000 
2,000 
2,400 
1,100 
840 
1,500 
2,600 
1,300 

600 
760 
600 
500 
400 
400 
850 
550 
1,400 
1,000 
400 
559 
500 


Total  product. 


Condition  at  the  close 
of  the  census  year. 


Kemarks. 


$40,000 Idle ! 

1, 200  tone Being  worked  on  lease  — 

♦20,000 do i 

40,000 do 

20,000 do 

Only  prospect  work  done  .  i 

' do 

73, 000 Being  worked  on  lease — 


12, 000 Worked  by  owners 

25,000 ; 

'  Leased 

Idle 


Grade  of  ore,  15  ounces  silver,  40  per  cent,  lead,  and  $4  gold. 

Grade  of  ore,  90  ounces  silver,  20  to  40  i>er  cent,  lead,  and  $10  gold. 

Grade  of  ore,  100  ounces  silver,  30  per  cent.  lead,  and  $3  to  $10  gold. 

Average  of  ninety  assays  said  t-o  be  $12  86  gold. 

Some  lead  ore  has  been  extracted  from  the  Story. 

Product  oensns  year,  $7,000.    Grade  of  ore,  70  per  cent,  lead,  and  90  ounces 
silver. 

Grade  of  ore,  35  ounces  silver,  55  per  cent,  lead,  and  $4  gold. 


400  tons. 
1,000  touM. 


Idle 

.    Being  worked  on  lease . . 

Idle 

do 

Few  thousand  dollars.)  Being  worked  on  lease  . 
Few  hundred  tons Idle 


During  census  year  36  tons  of  $50  ore  were  produced. 
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The  most  important  mines  in  this  v  inon  are  the  Winnamnck  and  the  Tiewaukee,  with  the  adjacent  groups 
belonging  to  them.  The  Winnamuck  wat  discovered  in  1867  by  Mormon  farmers,  who  ran  a  tunnel  into  a  body 
of  soft,  oxidized,  ochery  ore.  This  ore,  thoug.  rich,  was  thrown  over  the  dumps,  only  the  nodules  of  galena  being 
saved.  In  the  year  of  its  discovery  the  miiH>  was  bought  by  Bristol  &  Dagget  for  $15,000.  In  August,  1871, 
smelting  was  begun.  The  mine  was  sold  in  18V2  to  an  English  company  for  $300,000  and  50,000  shares  of  the  stock. 
Smelting  proved  so  unprofitable  that  in  1875  it  was  abandoned  and  the  ore  sold.  In  1870  the  property  was  bought 
by  an  Amsterdam  company.  Smelting  has  never  been  resumed,  though  fairly  successful  attempts  were  made  in 
1877  to  concentrate  the  ore  by  stamps,  jigs,  and  shaking-tables.  Leaching,  both  raw  and  after  a  chloridizing- 
roa^sting,  was  tried  in  1878  with  no  success.  Considerable  prospecting  was  done  in  1876,  but  since  that  time  the 
mine  has  been  worked  most  of  the  time  on  lease.  The  following  table,  showing  the  financial  account  of  the  mine, 
has  been  furnished  by  the  superintendent.  Some  ore  has  doubtless  escaped  record.  A  small  amount  has  been 
produced  since  1878,  but  the  figures  cunld  not  be  obtained: 


Year. 


Total 

1871 

1872 

1878 

1874 

1876 

1875 

1876 

1877 

1878 


Number  of 
tons  produced. 


Per  cent, 
lead. 


20, 104. 824 

086.000 
3,054.913 
4,729.765 
3,144.383 

181.000 

a2, 246. 860 

2,023.891 

1,972.253 

916.759 


Ounces 
of  silver. 


Cost  of  mining,  i 


Cost  of  smelt- 
ing. 


Total  cost,  in> 
eluding  sala- 
ries and  ex- 
penses. 


Value  of  pro- 
duct. 


Profit 


Loss. 


$057. 042  08    ,  $1, 583, 758  73        $577, 107  02 


76.00 
51.46 
65.10 
4a  90 
67.61 


$23,430  17 
70,248  87 
81,602  23 
19. 314  86 


$174,422  03 

163.612  16 

218,844  97 

14,887  29 


2ao 

62.50    •■ 

16.0 

82.60 

21.7 

61.30 

25,746  62 

16,680  23 

8,042  50 


43,045  77 

217. 648  16 

267,894  90 

273,662  48 

16, 010  70 

42,818  64 

47.966  41 

86,043  02 

14, 062  10 


60,416  55 
363,651  26 
437,677  64 
290,706  60 

22,089  14 
119, 250  59 
157, 946  02 

78,600  14 

18,061  78 


17,370  78 
136.003  10 
169. 782  74 

17,  OU  18 
7,028  44 

76,482  06 
100,979  61 

43,466  12 


$890  87 


880  87 


Total  net 
profit. 


$576^716  65 


a  Ore  sold  and  not  tmelted. 
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This  coiDi>any  owds  adjacent  proDerties,  txtei»sioii<,  jurallel  veiiK^,  au»l  striugerN,  as  fallows :  D:xi:iu  Dix«U!  No. 
3,  Veto,  Winnamnek,  Winnamnck  ^o.  2,  Brilliant,  Savage,  Monntain  Maid,  Miuera]  Point,  Torpedo,  and  Amazon. 
These  are  mostly  1,500  by  200  feet  each,  and  patented  or  patents  applietl  for.  They  also  own  the  Winnamnck  {ilacer 
claim  in  the  bed  of  Bingham  canon  and  the  Wasatch  mine  in  Cop])er  gu]ch.  The  Winnamnck  vein  is  a  et>utact 
vein  between  a  black  clay-shale  hanging  wall  and  a  qnartzite  foot  wall.  The  dip  is  io^  X.NE.  The  mine  consists 
of  one  body  or  chimney  extending  from  near  the  surface  on  the  hillside  to  the  p>*rites  near  the  level  of  the  caiion, 
a  distance  of  460  feet.  This  body  is  firom  100  to  300  feet  long  and  from  1  to  18  feet  (average  4^  feet)  wide,  and 
extends  northwest  in  the  vein  diagonally  between  the  dip  and  the  strike*  This  ore  is  for  the  most  part  a  soft^ 
brown-yellow  or  gray  siliceous  ocher,  containing  horn-silver  and  cemssite.  Some  parts  of  the  body  assayeil  as 
high  as  $2,000  \)er  ton.  At  about  150  feet  above  the  water-line  the  ore  changes  from  a  '*  free'^  to  a  •'base"  ore, 
which  has  been  worked  to  a  depth  of  So  feet,  100  feet  long,  and  4  feet  wide.  It  still  continnes,  but  its  gratle  is 
qnite  low.  This  lower  part  of  the  mine  and  the  dump  show  hirge  Ixnlies  of  pyritous  lo'v-grade  ore,  couraiuing 
galen:),  sphalerite,  tetrahedrite,  cubanite,  and  pyrargyrite,  and  assays  about  15  ounces  silver  per  ton.  The  gangue 
of  the  vein  is  clay  and  quartz,  with  some  calcite  and  gypsum.  In*  some  unventilated  parts  of  the  mine,  when*  the 
air  was  moist,  an  efflorescence  of  fibrous  crystals  of  sulphate  of  zinc,  sometimes  6  inches  long,  was  formed  on  the 
hanging  wall.  At  the  southwest  end  of  the  ore  body  the  vein  was  dislocated  by  a  vertical  fault  and  was  thrown 
28  feet  XE.  In  some  places  the  ore  continues  in  the  line  of  fault,  but  in  the  vein  beyond  it  nothing  has  ever  been 
found.  The  water  level  in  this  part  of  the  mine  was  130  feet  above  that  at  the  ore  body.  A  tunnel  several  huudi-e<l 
feet  long  has  been  run  on  the  vein  beyond  the  fault  and  a  60-foot  body  or  dike  of  porphyry  has  been  found.  The 
water  which  enters  near  this  from  the  hanging  wall  deposited  thick  coatings  of  sesquioxide  of  iron  in  the  tunnel. 
This  indicates  a  body  of  pyrites  on  the  hanging- wall  side.    It  was  proposed  to  cross-cut  at  this  point. 

The  developments  consisted  of  a  main  tunnel  1,300  feet  long  on  the  vein  about  40  feet  above  the  beil  of  the 
canon  ;  three  smaller  tunnels  and  a  vertical  two-compartment  shaft  240  feet  deep  through  the  hanging  wall  on  the 
ravine  side  from  about  the  level  of  the  tunnel.  The  total  length  of  drifts,  shafts,  and  winzes  on  this  and  the  smaller 
adjacent  properties  owned  by  the  company  was  estimated  at  over  9,500  feet.  The  hoisting  works,  which  had  l>een 
idle  for  several  years,  consisted  of  a  Coi>eand  &  Bacon  vertical  30  Ijorst^jMiwer  engine,  one  horizontal  boiler,  2-ineh 
hemp  rope,  and  a  Blake  steam-pump.  During  the  census  year  a  few  men  were  employed  in  prosjiecting  and  on 
lease.  The  product  was  only  two  or  three  hundred  tons.  The  old  slag  dump  had  also  been  leased  at  about  one- 
quarter  royalty,  and  produced  3  tons  of  scrap  bullion,  worth  $200  per  ton ;  60  tons  of  matte,  worth  $62  per  ton;  and 
40  tons  of  jigged  material,  worth  $48  per  ton.  Tho  results  from  this,  as  from  most  other  old  slag  dumps,  were  not 
dattering  to  the  early  smelters. 

The  Dixon  mine  is  on  the  op|)osite  side  of  the  ravine,  and,  as  before  stated,  is  ownetl  by  the  same  company. 
It  has  alK)ut  800  feet  of  openings,  and  is  worked  upon  lease  by  a  few  men. 

The  Tiewaukee  group  consists  of  the  Tiewaukee,  200  by  1,500  feet;  Tilden,  200  by  960  feet;  George,  100  by 
2,400  feet;  Ely,  100  by  2,400  feet ;  and  the  Surprise  and  the  Lorenzo,  which  overlap  the  others:  and  is  situateil  near 
the  railroad  station  on  the  side  of  the  steep  ridge  which  forms  the  eastern  side  of  the  Main  Bingham  caiion.  Ore 
was  discovered  in  1871,  and  work  was  prosecuted  only  at  intervals  until  1878,  when  the  present  body  of  ore  was 
discovered.  In  August,  1879,  the  mine  was  bought  by  Mr.  Gk>Idberg.  Troubles  with  adjacent  claim  owners  gave 
rise  to  the  consolidation  in  November,  1880,  of  all  interests  under  the  Tiewaukee  Gk>ld  and  Silver  Mining  Company. 
The  property  was  workeil  steadily  during  the  census  year  (Sundays  exi*epted)  by  a  force  of  tilteen  men,  who 
received  from  $2  50  to  $3  per  day.  The  total  product  prior  to  the  census  year  was  estimated  at  1,200  tons,  which 
were  sold  at  about  $100  iier  ton.  In  the  year,  360  tons  were  extracted,  which  assayed  about  95  ounces  silver,  40  per 
cent,  lead,  and  $12  gold.  Ore  of  this  grade  was  sold  by  sample  (see  description  of  sampling  works)  to  the  smelters 
for  $80  per  ton.  The  vein  is  a  bedded  vein  in  black  qnartzite,  on  the  hanging-wall  side  of  a  belt  supposed  to  be 
250  feet  wide.  The  strike  is  N.  28^  E.,  and  dip  NW.  about  38^.  Its  width  is  from  4  inches  to  15  feet,  with  an  average 
of  2  feet.  The  dip  and  strike  are  parallel  to  the  hillside,  and  75  feet  from  it.  Near  the  summit  there  are  large, 
prominent  ocher-stained  quartz  croppings,  in  which  some  good  ore  was  found.  Little  was  known,  however,  of  the 
vein  beyond  the  workings,  which  extended  600  feet  below  the  croppings.  At  this  iH>iiit,  which  is  near  the  level  of 
the  ravine,  a  tunnel  has  been  driven  through  the  hanging  wall  cutting  the  vein.  Drifts  have  l>een  run  on  it  380 
feet  (showing  ore,  however,  for  but  200  feet),  also  short  winzes  and  raises,  in  all  1.4(K>  feet  of  cuttings.  Although 
the  ore  was  ver>'  moist,  water  had  not.  been  encountered.  The  largest  body  found  to  up  date  of  the  visit  was 
lenticular  in  shape  and  60  by  40  feet  by  15  feet  in  size.  The  gangue  of  the  vein  is  a  very  soft  blue  clay,  with  bands 
of  quartz,  in  which  binnite,  pyrargyrite,  zincblende^  i)yrite,  galena,  ami  sometimes  native  silver  occur  quite 
irregularly.  On  either  side  of  the  vein  there  is  a  10-inch  band  of  low  grade  pyritous  ore.  For  60  feet  from  the 
croppings  only  ochery  carbonates  were  found.  At  about  odO  feet  ruby  silver  and  large  quantities  of  zincblende 
appeared.  The  diflferent  minerals  are  in  bands ;  ruby  silver  occurring  on  the  foot  wall,  zincblende  and  pyrites  in  the 
center,  and  galena  on  the  hanging  wall.  No  faults  have  been  found,  but  it  was  said  that  siuface  indications  pointed 
to  an  extensive  fault  at  a  depth  of  from  200  to  300  feet.  As  to  this  the  writer  can  express  no  opinion,  as  snow 
covered  the  hillside  at  the  time  of  his  visit. 
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The  works  of  the  New  York  aud  Utah  Milling:  Company  are  located  at  Eevere  Switch,  at  the  mouth  of  Bingham 
canon,  6J  miles  below  Bingham.  They  were  built  in  the  summer  of  1878  as  leaching  works  for  raw  ore.  About 
4(M)  tons  of  ore,  principally  from  the  Lucky  Boy  mine,  assaying  from  20  to  25  ounces,  were  leached,  and  yielded 
from  8  to  10  ounces  per  ton.  The  present  comi)any  was  organized  in  March,  1880.  The  works  are  intended  to 
treat  the  "rebellious"  silver  and  gold  ores  of  Bingham,  or  sulphurets  of  iron,  zinc,  etc.  (lead  excepted);  and  at  the 
time  of  the  writer's  visit  were  almost  completed.  They  have  cost  to  date  about  $30,000.  The  intended  process  is 
to  roast  aud  leach  both  the  gold  and  silver.  The  company  owns  5  acres  of  land  aud  water  rights,  and  have  erected 
buildings  containing  a  40  horse-power  engine,  rotary  drier,  Howland  crusher,  one  pulverizer,  one  Libsey  single-stamp 
battery,  one  Brewster  roasting  furnace,  and  leaching  vats.  The  Libsey  stamp  is  an  eastern  invention  (patented 
June  3,  1880).  It  consists  of  one  900  pound  stamp,  speed  120  drops  per  minute,  and  drop  5  inches;  a  pulley  also 
gives  it  scventyfive  revolutions  per  minute.  The  shoe  and  die  are  15  inches  in  diameter,  the  feed  being  through  an 
oi)ening  in  the  boss. 

The  Brewster  furnace  is  a  circular  reverberatory  roasting  furnace,  with  rotary  hearth.  It  had  been  tested  for 
a  year  or  more  at  Jersey  City,  Xew  Jersey,  on  *North  Carolina  gold  sulphurets,  and  two  others  are  in  course  of 
construction  in  that  state.  The  furnace  is  15  feet  in  diameter,  the  height  40  inches,  and  the  walls  are  30  inches  thick. 
The  hearth  is  covered  with  fire-brick.  There  are  four  stationary  arms,  from  which  prongs  2  inches  apart  extend  to 
within  a  cpnirter  of  an  inch  of  the  hearth  for  the  purpose  of  turning  the  ore.  The  arms  and  prongs  are  made  of 
iron  pipe  and  covered  with  fire-clay.  There  is  a  small  fan  blower  to  force  air  currents  through  these  arms  and 
prongs,  which,  impinging  on  the  ore,  will  assist  desulphurization  and  oxidation.  The  ore,  salt,  etc.,  are  fed  through 
holes  in  the  roof  of  the  furnace.  The  prongs  are  oblong,  anil,  being  set  at  an  oblique  angle  to  the  radii,  the  furnace 
is  self-discharging  at  the  circumference.  The  time  required  to  roast  is  said  to  be  twenty  minutes.  One  of  these 
furnaces  cost  $6,000.  No  criticisms  can  rightfully  be  made  at  present  upon  the  working  of  this  new  machinery  upon 
the  ores  of  the  district.    It  was  expected  the  works  would  be  ready  for  operation  by  April  1,  1881. 

The  names,  total  length  of  openings,  total  product,  and  condition  at  the  close  of  the  census  year  of  the  mines 
of  Lower  Main  Bingham  caiion,  other  than  those  already  described,  are  as  follows : 


Mines. 


Caledonia.. 
Occident . . 
Thnish.... 
BxtenaioD  . 
North  Star. 

Dial 

SI  Vina 


Totel 
len^h  of 
openings. 


Feet. 
2,100 
1,300 
600 
500 
300 
400 
350 


Total  product. 


$15,000. 
25,000. 
Small . 


Condition  at  the  close  of 
the  census  year. 


Being  worked  on  lease. 
Active 


Remarks. 


Ore  sold  at  $75  per  ton. 

Yalne  of  ore,  $50  per  ten. 

Ore  contains  gold,  silver,  and  but  little  lead. 

Ore  of  low  grade. 


Ore.  $12  to  $15  gold. 


MINES  OF  PORCUPINE  GULCH. 


Mines. 


Total 
length  of 
openiugs. 


FeeL 

Live  Pino  CouHolidatod 2, 650 

Saint  JnnuvH 600 

Prino<M)f  Wales 300 

Ii  ish-  .Vniorican  Tunnel ,  890 

Silver  SI; ifld 1  840 


Total  protluct. 


$85.000... 

Nothing 

do.. 


$15,000. 


Condition  at  the  close  of 
the  censas  year. 


Bemarks. 


Active The  ore  is  galena,  averaging  75  ounces  silver  and  30  per  cent.  lead. 

Assessment  work  done  .  . 

do 

,do Ore  low-grade  pyritous. 

A^ssays:  25  percent,  lead;  50  ounces  silver;  $10  gold;  10  per  cent,  lead; 


15  ounces  silver;  $4  gold. 


MINES  OF  BEAR  GULCH. 


Litijjatioii  aud  the  euornious  auiount  of  its  purchase  price  have  made  the  Old  Telegraph  group  of  miues  the  most 
uoted  in  the  West  Mountain  district.  This  property  is  situated  2  miles  south  of  the  town  of  Bingham,  near  the  head 
of  Bea  1  (iiilch,  and  on  each  sideof  it,  andembraces  the  third  west  extension  of  the  Telegraph,  No  You  Don't,  Nez  Perces 
Cliiel',  Grecian  Bend,  Roman  Empire,  Montana,  Montreal,  and  other  claims.  They  overlap  one  another  to  some 
considerable  extent  and,  with  the  exception  of  the  Montreal,  are  all  patented.  They  became  gradually  consolidated 
by  litigation  aud  purchase  until  in  1877  or  1878  the  name  of  Old  Telegraph  was  given  to  the  group.  There  was 
very  lit  tie  work  done  on  any  of  these  claims  until  1873  and  1874,  when  Windsor  &  Randall  bough  t  the  Nez  Percys  Chief 
and  No  Y«*u  Don't,  and  organized  a  compan}*  in  the  East.  An  expert  came  out  and  took  charge  as  superintendent, 
■t  as  the  miues  did  not  prove  profitable  he  returned.  In  the  meantime  (1873  to  1875)  the  Montreal  company  was 
uing  on  a  good  body  of  ore.    In  1874  a  large  body  of  ore  was  encountered  in  the  No  You  Don't,  and  the  former 
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saperintendent  returned  aiuLbegan  tracing  out  the  Montn^al.  The  rival  claims  of  these  mines  were  litigated  in  1877, 
and  the  No  You  Don't  was  successful.  During  1877,  and  the  preceding  and  the  following  year,  there  was  the 
greatest  output  of  ore.  Suit  was  brought  in  the  spring  of  1878  by  the  old  eastern  company  against  its  superintendent 
for  alleged  misrepresentation  of  fact8  in  sendiiig  letters  east  stating  that  the  mine  was  doing  little,  when  it  was 
in  reality  shipping  large  quantities  of  ore,  and  thus  depreciating  the  market  value  of  the  stock  then  held,  and 
purchasing  it  at  a  price  very  far  below  its  real  value.  There  were  two  trials.  The  tirst  resulted  in  a  verdict  for 
the  superintendent,  and  in  the  second  the  company  was  successful.  Pending  an  appeal,  the  mine  was  sold  to  a 
French  company,  and  a  compromise  of  the  suit  was  made,  whereby  the  superintendent  paid  the  com])any  two 
hundred  thousand  dollars. 

Current  reports  furnish  the  deUiils  of  the  phicing  of  this  property  on  the  French  market.  The  Old  Telegraph 
grou|>  of  mines,  with  the  smelting  and  leaching  works,  were  bonded  to  an  individual  lor  $1,000,0(K),  who  sold  it  to 
the  French  company  for  17,()00,0(M)  francs.  Previous  to  the  sale,  three  reports  were  made  upon  the  property,  one 
by  an  American,  and  two  by  Continental  engineers.  One  of  the  latter  reported  1,500,000  tons  above  the  4(K)-foot 
level,  and  as  the  vein  grew  wider,  at  least  an  equal  amount  below,  iu  all,  3,000,000  tons  ;  also,  that  the  ore  assayed 
20  per  cent,  lead,  and  40  ounces  silver,  and  the  pyrites  16  ounces  silver  and  810  gold.  lie  estimated  that  200  tons 
per  day  for  300  days,  or  00,000  tons  per  year,  could  be  worked;  that  the  expenses  ])er  ton  for  mining  and 
transport hig  would  be  $8  50;  for  leaching,  $1 ;  and  for  smelting,  $4;  and  that  the  annual  i)rolits  would  be  $1,600,000. 
He  also  suggested  many  ways  in  which  the  expenses  might  be  decreased,  such  as  roasting  the  pyrites  from  the 
mine,  thus  saving  the  purchase  of  iron  tlux,  and  selling  the  sulphuric  acid  i)roduced. 

The  report  of  the  other  Continental  engineer  did  not  speak  so  definitely  of  the  number  of  tons  in  sight,  but 
estimiited  the  profit  on  a  daily  yield  of  100  tons  at  $805,000  )>er  year. 

Tbe  American  engineer  reported  30,000  tons  in  sight  assaying  from  15  to  20  ounces  of  silver,  and  that  the  mine 
was  not  worth  over  $1,000,(MM>.  In  making  his  report  he  took  forty-eight  average  samples  from  the  mine,  three  of 
which  assayed  L'L  ounces  silver,  and  the  others  from  30  to  230  ounces  p«  r  ton.  He  called  attention  to  the  fact 
that,  notwithstanding  these  assays,  the  ore  formerly  sold  had  not  yielded  at  that  rate,  nor  had  that  which  was 
worked  daily,  and  that,  in  his  opinion,  the  <irc  worked  in  the  future  wcmld  not  yield  at  that  rate. 

The  French  capitalists  ])referred  the  French  engineers'  reports,  and  purchased  the  mines  for  the  price  above 
stated.  The  ••Soiiiete  des  Mines  d'Argent  et  Fonderies  de  Bingham"  came  into  possession  of  the  property  on  May 
10,  1871),  and  rap  both  mines  and  furnaces  until  September  1,  1880,  employing  about  200  men.  A  few  months 
l)revious  to  the  writer's  visit  the  mine  was  leased  for  two  years.    From  five  to  fifteen  men  were  employed. 

The  Ohl  Telegraph  groui>  is  located  on  a  bedded  vein  or  a  mineral  belt,  in  quartzite,  from  20  to  250  feet  wide, 
and  dipi>ing  NW.  30^.  This  dip  is  quite  irregular.  The  gangue  of  this  belt  is  mostly  a  hard,  tough,  jointed  quartzite, 
which  is  thoroughly  impregnated  with  oxide  of  iron ;  but  some  strata  of  a  soft,  siliceous,  granular  material,  evidently 
the  result  of  the  decomposition  of  siliceous  limestone  by  acid  formed  from  iron  pyrites,  and  some  clay  and  talcose 
clay  are  found.  The  vein  had  prominent  ocher-stained  quartz  croppings  on  the  summit  of  the  ridge;  but  only 
came  to  the  surface  in  a  space  a  few  feet  square.  The  ore  was  of  two  kinds.  On  the  foot-wall  was  cernssite  and 
galena  having  a  general  width  of  from  6  to  26  feet.  Occasionally  it  was  much  wider,  one  place  showing  54  feet  in 
width  of  square  sets.  An  analysis  of  samples  from  1,000  tons  of  this  ore,  made  in  1870  by  Otho  Wuth,  at  Pittsburgh, 
is  as  follows: 

Per  cent. 

Carbonate  of  lead 50. 43 

Galena 15.02 

Oxide  of  iron 3.78 

Sulphide  of  copper 0.67 

Sulphide  of  iron 7.37 

Silica 12.47 

Alumina 3.01 

Carbonate  of  lime 3.64 

Carbonate  of  magnesia * 0. 26 

Sulphate  of  lime 3.04 

Water 0.19 

Silver  (21.14  onnces — varies  from  15  to  25) 0.0647 

9t>.  94 


Truces  of  antimony,  arsenic,  and  cobalt. 

On  the  hanging-wall  side  of  this  body  of  lead  ore  and  adjacent  to  it  was  a  belt  of  leaching  ore  from  (I  to  16 
feet  in  width.  This  was  an  extremely  porous  quartz  of  all  shades  of  blue,  white,  and  yellow,  containing  a  small 
percentage  of  lead  and  from  10  to  80  ounces  (average,  15  ounces)  of  silver.  At  times  these  ores  shaded  insensibly 
the  one  into  the  other.  There  were  two  enlargements  of  the  vein,  which  formed  great  ore  chambers  several  hundred 
feet  below  the  croppings  on  the  ridge.  One  of  these  was  irregularly  lenticular,  with  the  following  maximum 
dimensions :  250  feet  long,  000  feet  on  the  dip,  and  GO  feet  wide.  A  portion  of  this  body  100  feet  long,  50  feet  wide, 
and  50  feet  deep,  was  solid  galena. 
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The  timbers  of  the  square  sets  used  were  10  inches  square ;  posts,  6  feet  6  iuches;  caps,  4  feet  8  inches.  These 
were  cat  in  a  saw-mill  belonging  to  the  company.  One  of  the  lessees  stated  that  white  pine  mining  timbers  will 
last  in  this  district  five  or  six  years,  and  quaking  aspen  ten  years.  In  the  spring  the  ground  in  this  mine  slips 
somewhat,  and  many  of  the  timbers  are  crushed.  In  a  few  years  the  spaces  from  which  the  large  bodies  of  ore 
were  extracted  will  probably  be  filled  by  caves  and  slides.  The  mines  were  formerly  developed  by  one  incline  1,200 
feet  long  through  the  ore  body,  and  1,000  feet  on  the  strike,  and  by  six  tunnels  and  their  drifts!  The  total  openings 
were  estimated  at  3^  miles.  The  large  bodies  of  ore  were  about  180  feet  from  the  hillside  surface,  and  consequently 
were  easily  worked.  A  tunnel  from  the  bed  of  the  ravine  on  its  eastern  side,  called  the  460-foot  level,  was  the 
lowest  opening.  This  cut  a  body  of  pyritous  ore  (sulphides  of  iron,  copper,  and  lead)  60  feet  wide,  which  extended 
30  feet  above  it.    It  also  furnished  drainage  for  ^  small  amount  of  water. 

On  the  opposite  side  of  the  ravine,  in  the  Koman  Empire  and  Grecian  Bend  claims,  a  body  of  carbonate  ore  was 
found.  It  was  also  lenticular  in  shape,  being  100  feet  long,  100  feet  deep,  and  20  feet  thick.  In  the  lowest 
tunnel  in  these  claims  there  is  a  body  of  pyritous  ore  131  feet  across.  The  best  portions  of  it  will  assay  $10  silver, 
10  to  15  per  cent,  lead,  and  $3  to  $5  gold.  At  each  end  of  this  group  of  claims  thei-e  was  said  to  be  a  heavy 
porphyry  dike,  faulting  and  separating  it  from  adjacent  portions  of  the  belt. 

At  the  mine,  and  belonging  to  it,  there  are  a  large  number  of  buildings,  boarding-houses,  offices,  stables, 
saw  mill,  leaching  works,  etc.  The  leaching  works  were  built  in  1877,  and  cost  about  $5,000.  They  consisted 
of  a  rock-breaker,  a  pulverizer,  a  revolving  screen  with  a  quarter-inch  mesh,  six  ore  vats  3  feet  deep  and  10  feet 
square,  twelve  precipitating  vats,  a  large  tank  to  hold  the  solution,  a  boiler,  engine,  and  a  rubber  or  wooden  pump. 
These  works  were  partially  dismantled,  but  over  1,000  tons  were  treated  in  the  few  months  during  which  they  ran. 

A  narrow-gauge  railroad  or  tramway  2 J  miles  long,  with  steep  descending  grade,  runs  between  the  mine  and 
the  depot  of  the  Bingham  Canon  railroad,  thence  13J^  miles  to  the  extensive  works  on  the  Jordan  river.  The  cost 
of  transportation  was  $1  25  per  ton. 

During  the  census  year  about  12,000  tons  (a)  were  extracted  assaying  35  per  cent,  lead,  15  ounces  silver,  and  $0  50 
gold.  Eighty  men  were  employed  at  from  $2  50  to  $3  per  daj .  The  cost  of  extraction,  including  general  expenses 
and  superintendence,  was  about  $10  25  per  ton.  The  total  product  of  this  mine  can  never  be  known.  The 
superintendent  estimated  it  at  120,000  tons  of  all  grades,  but  others  thought  this  too  high.  Figures  in  the  reports 
of  the  French  experts,  taken  from  the  Old  Telegraph  books,  show  that  from  February,  1876,  to  November,  1878, 
48,125  tons  were  extracted,  valued  at  $1,129,660  58  (market  price  at  the  time).  This  was  at  the  flood  tide  of  the 
production. 

The  smelter  was  very  complete,  though  from  disuse  it  was  somewhat  out  of  repair  at  the  time  of  examination. 
It  was  built  in  1876  and  1-^77.  Ore,  coke,  coal,  and  flux  were  dumped  directly  from  freight  cars  into  large  bins, 
and  taken  thence  in  wheelbarrows  to  the  feed  floor.  The  plant  consisted  of  a  Blake  rock-breaker,  a  sampling  cofifee 
mill,  several  platform  and  railroad  scales,  five  water  jacket  furnaces,  a  fan-blower,  a  No.  5  Baker  blower,  a  No.  5 
Root  blower,  flue-dust  chambers,  a  large  Gi)  horse-power  engine,  a  turbine  ^^  ater-.wheel  supplied  by  a  flume  12  miles 
long,  a  pair  of  Cornish  rolls  for  matte,  a  small  vertical  matte-roasting  furnace  (not  a  success),  a  reverberatory  matte- 
roasting  furnace,  and  an  old  cupel  furnace.  The  stack  was  of  brick,  square  in  section,  and  rested  upon  iron 
l)illars  from  5  to  10  feet  in  length.  The  crucible  was  of  brick  in  an  iron  box  8  feet  square.  The  jacket,  composed 
of  8  cast-iron  sections,  rested  on  6  inches  of  firebrick.  For  10  inches  the  jacket  was  vertical,  and  each  side  of  the 
remaining  2  feet  8  inches  had  a  batter  of  11  inches.  Each  section  was  open  at  the  top,  and  therefore  had  a  free 
overflow.  Sections  were  bolted  together  through  lugs.  Between  the  jacket  and  the  stack  there  was  an  inch  of  fire- 
brick. The  chimney  was  40  inches  square  and  20  feet  high,  with  cover.  Each  furnace  was  provided  with  a  hood 
and  siphon  tap,  or  lead  well.  The  flue-dust  chamber  for  three  stacks  were  of  brick,  10  inches  high  and  20  inches 
squaie,  resting  upon  a  frame  work  about  15  inches  above  the  ground.  This  chamber  terminated  on  the  lower  side 
in  four  sheet-iron  hoppers.    The  flue-dust  which  collected  could  thus  be  easily  drawn  otf  into  cars. 

The  concentration  works  had  been  idle  since  the  autumn  of  1879,  and  were  also  somewhat  out  of  repair.  They 
consisted  of  Cornish  rolls,  four  revolving  screens,  four  jigs,  one  5-stamp  and  two  10-stamp  batteries,  four  revolving 
washing  tables,  22  inches  in  diameter,  on  an  incline  of  10^,  and  a  large  number  of  tie-boxes. 

The  leaching  works  were  built  in  the  spring  of  1878,  and  ran  most  of  the  time  until  the  French  company  bought 
the  i)roperty.  They  cost  $16,000,  and  the  plant  consisted  of  a  revolving  screen,  with  quarter-inch  mesh ;  a  pair  of 
Cornish  rolls  (ft)  of  20-iuch  face  and  26iuch  diameter;  10  ore  vats,  12  by  14  by  3  feet;  20  precipitating  tanks, 
4  by  7  by  4  feet;  and  a  pump.    Power  for  this  and  the  concentration  works  was  furnished  by  a  turbine  wheel. 

The  ore  was  dumped  from  the  railroad  cars  into  smaller  ones,  which  carried  it  to  the  revolving  cylindrical  screen. 
Whatever  did  not  i)ass  through  the  mesh  passed  on  to  the  Cornish  rolls.  All  the  fine  ore  fell  into  a  bin,  from  which 
it  was  taken  in  cars  along  a  track  over  the  ore  vats,  into  which  it  was  dumped.  The  ore  vats  were  in  two  rows, 
between  which  ran  a  car  into  which  the  leached  ore  was  shoveled.  The  vats  had  a  false  slat  bottom,  on  which  cocoa 
matting  was  laid.    The  precipitating  tanks  were  on  the  outside  of  the  rectangle,  and  were  provided  with  several 

a  The  actual  amount  of  ore  extracted  was  about  19,500  tou:s,  but  it  was  reduced  by  conceutrati  on  to  the  12,(^  tons  mentioned. 
h  Oue  pair  of  shells  of  these  rolls  was  said  to  have  cnished  10,000  tons  of  this  soft  ore. 
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wooden  faucets  with  wliicli  to  draw  off  the  liquor  from  above  the  precipitate.  Tlie  Bulpbided  were  roasted  ou  an 
open  sheet-iron  hearth  and  smelted  in  crucibles,  or  roasted  and  smelted  in  a  cui>el  furnace.  These  works  handled 
from  80  to  120  tons  per  day. 

The  oreof  this  mine  was  of  three  kinds — smelting,  concentrating,  and  leaching.  The  concentrating  ore  was  found 
to  carry  much  of  its  silver  as  chloride,  which  floated  off  and  was  lost  while  jigging  and  tieing  the  lead  ore.  It  was 
estimated  that  12,000  ounces  were  thus  lost  each  month.  During  the  latter  part  of  the  time  the  ore  was  first  leached 
and  afterward  concentrated,  a  loss  of  from  10  to  50  per  cent,  being  thus  avoided.  At  times  a  very  elaborate  set 
of  assays  were  made.  Unfortunately,  the  books  containing  them  were  not  accessible,  but  the  following  are 
aijproximate  data  regarding  the  mode  of  working :  At  first  the  size  of  the  coarsest  fragments  of  the  leached  ore  was 
oiR»  quarter  of  an  inch  in  diameter,  but  this  was  decreased  to  the  size  of  wlieat.  From  2  to  6  ounces  per  ton  were 
obtained  by  leaching.  The  concentrated  ore  assayed  about  from  15  to  20  ounces  silver  and  60  per  cent,  lead,  and  the 
tailings  from  the  cx)ncentration  works  assayed  about  4  per  cent,  lead  and  from  4  to  6  ounces  ^ver.  Ores  from  different 
j»aits  of  the  mine  required  different  times  to  leach,  but  the  average  time* was  20  hours.  Ore  from  ao  old  dump  of 
],()U()  tons,  which  had  weathered  for  about  a  year,  leached  in  twelve  hours,  75  per  cent,  of  the  silver  obtained 
leaching  out  in  the  first  hour. 

The  method  of  using  the  solution  was  to  pump  the  vats  full,  the  liquid  entering  from  the  bottom  and  rising 
through  the  ore;  then,  after  allowing  the  solution  to  staud  20  minutes,  to  open  the  discharge  taps  and  allow  them 
to  run  from  twelve  to  twenty  hours,  until  only  a  slight  coloration  was  produced  by  the  sulphide  of  soda,  all  the  time 
ke(*i>ing  the  vats  full  of  the  solution  by  pumping  a  fresh  supply  upon  the  surface;  finally,  to  quietly  flood  with 
water  (the  water  and  hyposulphite  not  mixing)  and  drain  off.  This  washed  out  the  solution  from  the  ore  so  that 
it  was  not  wasted.  The  strength  of  the  hyposulphite  solution  was  kept  at  about  half  a  pound  to  the  gallon. 
The  solution  became  weaker  with  use,  and  it  was  necessary  to  strengthen  it  by  adding  each  week,  in  the  case  of 
free  ore,  about  26  pounds  to  the  8,000  gallons  used,  and  in  the  case  of  base  ore  about  150  pounds.  The  leachiug 
of  the  mass  of  the  ore  was  about  as  close  as  the  leaching  of  the  a^say  samples.  Sometimes  101  per  cent,  of  the 
chloiide  assay  value  of  the  ore  would  be  obtained  in  bullion.  The  bullion  was  from  0.900  to  0.990  (average  0.940) 
fine  in  silver,  and  from  0.001  to  0.004  (average  0.002)  tine  in  gold,  when  free  ores  were  treated.  Toward  the  latter 
part  of  the  time,  when  quite  base  ore  was  treated,  the  bullion  was  only  about  0.500  fine  in  silver ;  the  remainder  lead, 
and  ,s()me  antimony ;  gold  unknown.  The  sulphides  from  the  leaching  were  usually  mixed  with  lime  and  ocher 
slitnes,  and  the  adobes  thus  made  were  smelted  in  a  blast  furnace  with  ordinary  charges.  This  was  done  because  it 
was  claimed  that  there. was  little  loss  of  silver  in  smelting,  and  as  much  was  received  for  it  in  the  lead  bars,  and 
thus  the  express  charges  for  the  shipment  of  fine  bullion  were  saved.  The  total  amount  of  silver  leached  out  was 
cstin)ated  at  between  50,000  to  80,000  ounces.  The  cost  of  leaching  at  the  mines  was  $1  10,  but  at  the  new  works 
it  was  stated  at  only  29  cents  per  ton.    The  cost  of  concentrating  was  about  70  cents  per  ton. 

The  Fren(;h  company  ran  the  concentrating  works  several  months,  trying  the  leaching  apparatus  occasionally, 
but  their  results  were  very  unsatisfactory.  Report  says  that  they  lost  money  from  the  commencement,  and  the 
products  ami  expenses  warrant  such  a  conclusion.  Their  office  force  numbered  12  men,  who  received  $2,G00  jier 
month.  During  the  census  year  about  11,150  tons  of  ore  were  smelted  (about  1,500  tons  of  which  were  purchased), 
which  protlnced  about  3,200  tons  of  base  bullion,  assaying  63  ounces  silver  per  ton.  An  average  of  many  partial 
analyses  of  Old  T%»legra]>h  ore  treated  during  the  census  year  was : 

Per  cent 

Loit«l (about)..  35.0 

Silica (about)..  3.S. 0 

Liiiu^ !2.0 

Oxido  of  in)ii  (>.  0 

Snlpbni- i ^J-T) 

Copper (•.To 

Zinc 0.1 

Autiinony 0.0,") 

ArHunic  0.04 

The  cost  of  smelting  was  from  $16  to  $17  per  ton,  including  everything.  The  amount  of  fuel  to  the  smelting 
chai'^e  was  about  14  per  cent.  Varying  proportions  of  coke  and  charcoal  were  used.  The  iron  flux  was  from  50 
to  1 10  per  cent,  of  the  ore,  and  the  limestone  flux  from  20  to  50  per  cent.  The  minimum  was  80  and  the  maximum  135 
l)cr  cent,  of  both  lime  and  iron  flux.  For  several  mouths  the  smelting  charge  averaged  11  per  cent,  of  lead  and  6 
ounces  of  silver.  The  loss  of  lead  was  from  12  to  13  per  cent.,  while  that  of  silver  and  gold  was  claimed  to  be  little 
or  nothing.  The  matte  contained  from  6  to  7  ounces  of  silver,  9  per  cent,  lead,  and  some  copper.  It  was  usually  a 
waste  product.    The  slag  assayed  halt  an  ounce  of  silver  and  1  per  cent.  lead. 
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The  other  mines  of  Bear  galch  are: 


Kines. 

Total 
length  of 
openings. 

Feet. 

Total  product. 

Condition  at  the  close  of 
the  census  year. 

Bemarks. 

Roagh    and    Beady    and 
Grand  Cross. 

Victor 

$10.000 

Idle 

Ore  is  low-grade  carbonate  and  galena.    Mine  has  seyeral  thousand  feet 
of  openings. 

Assays  10  ounces  silver,  20  per  cent,  lead,  $8  gold ;  25  ounces  silver,  50  per 
cent,  lead,  $4  gold. 

Considerable  ore  shipped  some  years  ago. 

975 

800 
350 
350- 
050 
400 
700 
1,150 

A  few  hundred  tons  . . 

Active 

Giant  Chief 

OankiDS  Asb 

EairleBird 

Grav  Basle 

Contains  bodies  of  gold  ore.    Much  lead  shipped  formerly. 
Some  ore  formerly  shipped. 
No  ore  of  value. 

Bazonk 

Idle 

Abel  Protector  Tonnel 

......................t» 

Assessment  work  done 

Hamlin  Mining  Company. . 

$20.000 

Idle 

Ore  argentiferous  cemssite  and  galena. 

MINES  OF  MARKHAM'S  GULCH. 


Mines. 

Total 
length  of 
openings. 

Total  product 

Condition  at  the  close  of 
the  census  year. 

Bemarks. 

Williams 

Fut 

700 

1 
Active Ore  assays  25  ounces  silver,  23  per  cent,  lead,  $3  gold. 

Idle. Vein  in  in  amurt.siiA.  And  in  fmm  2  t/»  10  fnAt  -wXAet. 

Old  Stand  Bv 

400 
300 

$15.000 

Colonel  Sellers 

do 

Vein  2  to  4  feet,  assaying  $20  gold  per  ton  and  upward. 

Some  35-  to  50-ounce  ore  has  been  shipped. 

Ore  of  medium  grade  containing  pyrites. 

Vein  20  inches.    Ore  assays  10  to  20  ounces  silver,  50  per  cent  lead. 

Vespasian  ....... r.. 

900 

600 

1,000 

do 

Sacramento 

5,000  

Colnmbii^  npd  Silvf^r  HilV 

A  few  thousand  dollars 

MINES  OF  MAIN  CARE  FORK. 


Mines. 


Total 
length  of 
openings. 


Total  product. 


York 

Harriet  Mining  Company. 

Omaha 

Henry  M 

Highland  Boy 


Levant  

Sunset 

Washington 

Dora 

Frisco 


Condition  at  the  dose  of 
the  census  year. 


Bemarks. 


Worked  on  lease 

Active 

Assessment  work  done. 


Assessment  work  done. 


Idle. 


A  few  hundred  tons  of 
$35-  to  $40-ore. 


Idle. 


Several  hundred  feet  of  cuttings.    Ore,  medium  grade  of  silver  and  lead. 

Average  assay  of  gold  ore,  $32  gold  and  $15  silver. 

Vein,  20  to  50  feet,  containing  gdd  ore. 

Vein,  25  to  30  feet ;  gold  ore  assaying  $16  to  $20  per  ton. 

Assays :  gold  ore,  $18  per  ton ;  galena  ore,  12  ounces  silver,  50  per  cent, 
lead. 

Vein,  8  to  12  feet  of  gold  ore  assayin|^$20  per  ton. 


Idle. 


Vein,  5  to  10  feet}  ore,  galena,  and  carbonate  near  the  surfkoe ;  pyrites 
at  water  line. 


a  Length  of  tunnel ;  other  openings. 


b  Total  length  of  tunnels ;  also  considerable  drifting  and  stoping. 


The  Durant  mill  was  erected  in  Main  Carr  Fork  in  the  autumn  of  1877  to  concentrate  low-grade  lead  ores,  but 
was  afterward  changed  to  a  gold  mill.  Every  run  has  been  a  financial  failure,  partly  because  of  the  very  low-grade 
ore  worked.  Attempts  to  concentrate  the  ore  by  passing  battery  sands  through  tie-boxes  were  a  fulure  because 
too  much  pyrite  was  caught.  It  was  a  light  10-stamp  mill  with  a  small  12  horse-power  horizontal  engine  and  boiler, 
two  jigs,  a  revolving  screen,  and  some  tie-boxes,  and  cost  $8,000.  It  had  been  idle,  with  the  exception  of  a  few 
weeks'  run,  for  two  years. 

MINES  OF  COTTONWOOD  FORK  OF  CARR  FORK. 


Mines. 

Total 
length  of 
openings. 

Total  product. 

Condition  at  the  close  of 
the  census  year. 

Bemarks. 

Arrowpeen 

Feet. 
1,050 

750 

315 
800 
400 
350 

$20.000 

Worked  on  lease 

Vein  4  feet,  mainly  softochery  low-grade  jigging  ore ;  also lentioiilar  bodies 
of  ore  assaying  20  ounces  ulver,  50  per  cent,  lead,  and  $4  gold. 

Vein,  2  to  10  feet.    Ore  assays  20  ounces  silver,  40  per  cent,  leod,  and  $5 
gold,  or  |E27  per  ton. 

Vein,  1  inch  to  1  foot. 

T    Y    T 

^..V,   WW  ...•.•••..••.••« 

Venice  

Knickerbocker 

Idle 

Sine  Jay  and  Green  Grove, 
'araev  Blue................ 

Ore  assays  28  ounces  silver  and  58  per  cent  lead. 
Vein,20inohe8to5feet.   OreaaaayB90onnoeaanvcr,40  p$ro$Bft.lflai. 

18.000 

Active..... 
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Hinet. 


MINES  OF  SAP  GULCH. 


HilMS. 

Total 
length  of 
oponings. 

Total  product. 

Condition  at  the  close  of 
the  cenaus  year. 

Remarks. 

ITftmnA  Ho.  1 

Feet 
525 
MO 

aoo 

810 
800 

Active 

Tunnel  has  not  cnt  the  yein. 

T'ftmiMi  No.  2  ......  r  - 

Idle 

Yein  50  feet,  containing  large  bodies  of  soft,  rod  ocher,  aasajing  #10  gold 
per  ton. 

A  large  body  of  gold  ore,  said  to  average  $15  to  $25  per  ton. 

Yein  6  feet.    Ore  high-grade  lead  and  silver  3  inches  to  1  foot  on  foot  wall. 

Gold  ore  on  hanging  wall.    In  one  place  vein  said  to  be  88  feet,  averaging 
$10  per  ton. 

nv«rlan<l _ 

Aedm    ..«•. 

$25.000 

If ormon  H w*l ...,r - 

MINES  OF  LOG  FORK  OF  CABR  FORK. 


SlephaDt ... 
Bonham  — 

r 


Total 
length  of 
openings. 


850 
000 
750 


Total  product. 


$600. 


Condition  at  the  close  of 
the  censna  year. 


Beniarka. 


-  -I- 


Active. 
Idle.... 
do 


Vein  2)  feet.    Ore  is  galena  and  cerossite. 

Vein  75  feet.    Ore  low-grade  gold. 

Yein  6  feet.    Ore  high-grade  lead  and  silver,  $50  per  ton. 


MINES  OF  MUDDY  FORK  OF  GARR  FORK. 

The  Stewart  Mining  Company  was  incorporated  in  1878,  with  a  capital  stock  of  $600,000  in  60,000  shares. 
The  company  owns  the  following  claims:  Stewart,  Washington,  Saratoga,  and  Bulldoser,  whigh  are  patented; 
Constitution,  Bobtail,  Apex,  Mill  City,  Golden  Crown,  Phoenix,  Casco,  and  others,  not  patented ;  most  of  them  are 
situated  on  a  high,  steep  ridge  which  separates  Main  Bingham  canon  from  Maddy  fork. 

The  Saratoga,  Bulldoser,  and  Constitution  had  each  500  feet  or  more  of  drifts,  shafts,  and  tunnels.  They  had 
been  comparatively  idle  for  two  years,  and  had  shipped  little  or  no  gold  pre.  • 

The  Stewart  is  the  principal  mine  of  the  group.  It  was  discovered  in  early  times,  and  was  worked  as  a  lead 
mine.  About  100  tons  of  low-grade  gold,  silver,  and  lead  ores  were  extracted  from  bodies  found  near  the  surface. 
In  July,  1878,  the  mass  of  porous  ocher-stained  ore  was  first  found  to  contain  gold  in  paying  quantities.  In 
general  little  was  known  of  this  mine,  the  size  of  its  veins,  or  the  dimensions  of  its  ore  bodies,  excepting  that  it 
had  near  the  surface  an  immense  body  of  low-grade  gold  ore,  rich  in  places.  This  body  appeared  to  lie  between 
quartzite  walls  (strongly  stained  with  iron  oxide  near  the  ore)  with  a  dip  NW.  30^.  Its  size  was  unknown. 
Developments  showed  its  greatest  dimensions  to  be  from  50  to  200  feet  wide,  300  feet  deep,  and  400  feet  long.  The 
ore  is  a  very  porous  quartzite  with  bodies  of  fine  quartz  crystals.  The  whole  mass  is  permeated  by  clay  and  is 
strongly  stained  with  oxide  of  iron,  which  gives  it  a  brownish-red  color.  About  three-quarters  of  the  ore  is  soft 
and  fine,  beings  only  held  in  place  near  the  drifts  by  the  clay  contained  in  it.  Occasionally  there  are  seams  of  a 
silky  talcose  clay,  from  a  half-inch  to  3  inches  wide.  This  generally  assayed  from  $50  to  over  $100  in  gold.  Except 
in  the  spring  of  the  year,  when  the  snow  is  melting,  the  mine  is  dry.  In  one  spot  water  is  found,  with  some  galena, 
pyrites,  and  blende  ore;  but  the  dry  workings  extend  below  this.  The  mine  was  developed  by  several  tunnels, 
from  which  many  drifts,  cross-cuts,  and  winzes  had  been  driven  in  exploring  the  body.  The  office  map  showed  3,840 
feet  of  cuttings,  but  only  one-half  the  work  was  said  to  have  been  plotted.  Very  little  powder  or  timber  was  used 
in  the  mine.  In  one  place  some  square  sets  were  put  in,  but  the  ground  caved  to  the  surface,  leaving  a  small  crater- 
like opening.  The  cost  of  timbering  alone  in  working  these  large  bodies  of  low-grade  gold  ore  greatly  diminishes 
the  percentage  of  profits.  The  ore  was  taken  in  the  mine  cars  and  dumped  through  a  chute  into  ore  bins  in  the 
company's  mill  in  the  ravine  below.  * 

During  the  census  year,  an  average  of  sixty-four  miners  were  employed.  The  shifts  were  ten  hours  and  the 
wages  from  $2  50  to  $3  per  day.  After  the  mill  shut  down  there  were  only  a  few  men  engaged  in  prospecting.  The 
total  yield  of  the  mine  to  the  date  of  the  writer's  visit  was  estimated  at  about  17,000  tons  of  ore,  and  the  assay  value 
of  the  bullion  was  $172,825  21.    The  remaining  claims  are  gold  prospects  upon  which  little  work  had  been  done. 

In  the  autumn  of  1878  Eagan  &  Bates'  10-stamp  mill  was  removed  from  Main  Bingham  canon  and  erected  on 
the  Stewart  mine.  Ten  additional  stamps  were  added  in  January,  1879,  making  the  total  cost  of  the  miU  $25,000. 
It  ran  steadily  until  May  1, 1880,  and  has,  for  some  unknown  reason,  been  idle  since.  The  officers  said  it  would 
start  again  early  in  the  spring  of  1881.  The  mill  machinery  consisted  of  a  60  horse-power  engine ;  a  boiler,  16  feet 
by  60  inches ;  a  Blake  plaster-crusher,  12  by  16  inches ;  20  650-pound  and  750-pound  stamps,  speed  90,  drop  from 
7  to  9  inches,  single  discharge;  Eussia  iron  No.  6  slot-screen;  2  Tulloch  and  2  Hendy  self-feeders;  and  aprons 
with  amalgamated  copper  plates.    The  capacity  of  the  mill  was  about  50  tons  per  day.    The  labor  employed  in  24 

hours  was :  Two  amalgamators,  four  feeders,  two  engineers,  one  carpenter,  and  one  rock-breaker  man.    Wair **^ 
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from  $3  to  $3  50  per  day.  In  the  fir8t  eleveu  months  of  the  census  year  10,000  tons  of  ore  were  milled  at  a  cost  of 
between  $2  and  $3  per  ton.  The  product  was  $99i,267  37  oash  received  for  ballion.  The  ore  averaged  aboat  $11 
in  gold.  There  was  also  some  silver.  Tailings  averaged  about  $1  50  in  gold.  The  fineness  of  bullion  was  0.000  gold, 
O.OGO  silver,  and  0.040  copper.  The  mortars  were  13  inches  in  width  at  the  bottom,  and  the  new  die  surface  was  4 
inches  below  the  discharge  edge  of  the  screen.  The  quantity  of  water  fed  to  the  batteries  was  such  that  the  stamps 
in  their  liighest  position  never  rose  above  it  and  splashed,  but  swashed  it  from  end  to  end  of  the  mortars  in  regular 
waves.  The  order  of  the  stamp  drop  was  1 — 5 — 2 — 4 — 3.  Two  of  the  mortars  had  copper  plates  on  the  back  side,  but 
amalgamation  in  battery  was  also  jiracticed  in  the  other  two.  Quicksilver  was  added  every  thirty  to  sixty  minutes, 
according  to,  the  usual  rule.  One-half  or  two-thirds  of  the  total  amnlgam  was  caught  in  the  mortars,  the  copper 
plates  not  seeming  to  greatly  affect  the  quantity  so  caught.  The  screens  lasted  twenty  days.  Shoes  and  dies  were  of 
iron  and  lasted  from  thirty'  to  forty  days.  The  shoes  and  dies  wore  very  irregularly  concave  and  convex.  The  loss  of 
iron  per  ton  of  ore  crushed  was  about  1^  pounds.  The  copper  plates  upon  the  aprons  below  the  mortars  were  4  feet 
long  and  had  a  fall  of  2  inches  in  1  foot.  Two  of  the  mortars  had  four  plates  30  inches  wide,  and  at  the  lower  edge 
a  riffle  one-half  inch  deep  and  three- fourths  of  an  inch  wide  to  catch  any  mercury  or  amalgam  that  might  be  carried 
down.  The  other  two  aprons  had  one  plate  30  inches  wide,  and  six  plates  15  inches  wide,  but  no  riffles,  thus  giving, 
as  before,  10  feet  of  amalgamated  plate  surface.  The  aprons  were  a  single  frame  so  arranged  that  its  grade 
might  be  easily  changed  in  case  ochery  or  pyritous  ore  was  being  milled.  There  were  some  silver-plated  copper 
plates  which  did  not  work  satisfactorily.  They  began  to  act  more  quickly  than  new  copper  plates,  but  were  too 
hard.  It  was  thought  that  gold-plated  copper  plates  would  serve  the  purpose  better.  The  copper  plates  in  use 
would  assay  $1  per  iK)und.in  gold.  Below  the  aprons  were  troughs  containing  riffles,  which  emptied  into  a  small 
box.  But  5  pounds  of  mercury  was  caught  here  in  two  or  three  months.  The  loss  of  mercury,  from  actual  weighings, 
was  said  to  be  something  less  than  one-twentieth  of  a  pound  per  ton  of  ore. 

The  method  of  assaying  for  gold  was  as  follows :  Shovel  samples  were  taken  every  half  hour  from  the  self- 
feeders,  which,  when  broken,  quartered,  and  pulverized,  made  a  24-hour  sample.  Tailings  samples  were  taken  every 
hour  fiom  the  e^d  of  the  sluice.  These  also  made  a  24- hour  sample.  Four  assays,  of  1  ounce  each,  were  made  in 
the  crucible,  a  small  piece  of  pure  silver  being  added. 

The  Last  Chance  mine  was  discovered  in  1860  or  1870.  It  was  sold  to  an  English  company  for  £100,000,  part  in 
stock.  Work  commenced  in  1872  and  continued  until  1877,  in  which  year  it  was  leased.  In  May,  1878,  the  putting 
in  of  machinery  was  begun.  After  pumping  water  for  some  time,  the  mine  was  shut  down  in  the  autumn  of  1870 
on  account  of  the  money  being  exhausted  and  the  inadequate  power  of  the  machinery,  and  has  been  idle  since. 
Pyrites  were  encountered  at  the  water  level.  During  the  first  few  years  of  operations  the  company  ran  the  smelter 
at  Sandy,  now  known  as  the  Flagstaff,  on  their  ore.  Afterward  the  ore  was  sold  in  the  Salt  Lake  market.  The 
total  product  of  the  mine  was  between  $400,000  and  $500,000  currency  received.  It  was  said  that  $75,000  was  paid 
in  dividends.  The  claim  has  been  developed  955  feet  on  the  dip  and  950  feet  horizontally.  It  was  opened  by  an 
incline  through  the  ore  body  and  two  tunnels  through  the  foot  wall  of  the  vein.  In  the  lower  tunnel,  which  is  820 
feet  long,  and  on  the  700  foot  level,  an  engine  was  set,  and  the  incline  was  sunk  255  feet.  The  total  length  of  8haft8| 
levels,  and  winzes  was  about  6,100  feet. 

The  other  mines  of  Muddj-  Fork  of  Carr  Fork  are : 


ICiDes. 


Totol 
loniztb  of 
jopeniugs. 


Feet 


Total  pnHiHct 


t  Condition  at  tbo  close  of 
Uio  census  year. 


Mineral  Point  Company 

Edison 

Hooper 

Last  Chance  Na  2 


Po-.boily 

Sajiiiiaw  Aliniujc  Company 

CracHiis    


Nnst '..... 

Sat'irD 

Biitlflli  Flag..     ... 
Glas'iow  Company. 

Benton 

Centennial 


1,420  I I  Idle. 

400  ' 


1, 2C0  '  Mnuy  tlionsaud   dol- 
lars. 


f>00 


3,500  !  $30,000 

1, 2U0  :  Many  hundred  tons. 


1,000 
800 


Worked  on  leatfe . . . 

Idle 

Worked  on  lease. . . 


do 
do 


400  I ...1  Idle 


2,500 
900 
600 


925,000 ;  Worked  on  lease. 

8,600 


Comprises  seven  cliUms ;  little  work  has  been  doneb 

No  ore  ever  shipped. 

Vein,  wide ;  m^  low  grade. 

Ora,  high-grade  silver  and  lesd,  with  some  gold  i  100  tons  yielded  $1  fO 
per  ton. 


Vein,  2  to  4  feet ;  oru  assays,  30  to  60  ounces  silver,  20  to  40  per 
aud  $12  gold. 

Annual  ]iroduct,  60  tons.  $47  ore;  vein,  12  inches  (nndor  water). 

Has  yirlded  considerable  leail  ore 

Has  produced  some  40-ouncc  ore. 

Vein,  6  feet;  ore,  lead,  silver,  and  gold}  valae^  $40  p«r  ton. 
A  small  amount  of  ore  shipped. 
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KEIIVES  OF  BOSS  FOBK. 

The  Bovan  HiDing  company  owns  a  lO-stamp  gold  mill  and  a  groap  of  gold  mines  adjacent  to  and  northeast  of 
those  of  the  Stewart  company.  The  claims  are :  Stewart  No.  2,  Stewart  Fractional  No.  2,  Ingersoll,  Osage,  and 
Wedge,  none  of  which  are  patented.  The  mines  were  discovered  in  1870,  and  the  company  was  organized  in  July 
of  the  same  year.  A  large  amount  of  prospecting  was  done  in  the  mine,  and  it  was  bonded  to  New  York  men  until 
October,  1880.  They  failed,  however,  to  take  it,  and  the  property  had  been  idle  for  six  months  previous  to  the 
writer's  visit.  Only  one  mine,  the  Stewart  No.  2,  was  developed  to  any  extent.  It  was  opened  by  two  tunnels 
through  the  hanging  wall,  250  and  450  feet  long.  About  3,500  feet  of  drifts,  crosscuts,  and  winzes  have  been 
driven.  These  show  a  body  of  ore  firom  4  to  15  feet  in  width,  160  feet  in  length,  and  extending,  from  GO  feet  below 
the  surface,  140  feet  on  the  dip.  These  dimensions  are  those  of  the  workings,  the  limits  of  the  ore  body  t>eing 
unknown.  The  dip  is  NW.  35^.  No  water  or  pyrites  have  been  found  in  the  mine.  The  ore  is  similar  to  that  in 
the  Stewart,  but  much  more  friable,  and  consists  of  a  mass  of  small  imperfect  crystals  or  grains  of  quartz,  very 
slightly  cemented  together  by  clay,  and  the  whole  strongly  stained  with  oxide  of  iron.  Beams  of  a  white,  silky, 
lalcose  clay  are  frequently  found,  and  are  uniformly  rich.  The  ore  is  very  much  spotted,  and  assays  from  $2  to 
$60  in  gold.  There  is  no  possible  way  of  distinguishing  between  the  rich  and  the  poor  ore  as  it  occurs  in  the  mine. 
.Some  carries  quite  coarse  gold,  and  all  considerable  silver.  The  gold  is  said  to  be  free  and  to  amalgamate  quite  welL 
To  the  east  of  tbis  body,  and  sepairated  from  it  by  30  £eet  of  quartzite  country  rock,  or  a  horse,  a  second  large  vein 
has  been  found,  but  has  not  been  drifted  upon.    The  ore  is  similar,  but  of  somewhat  lower  grade. 

The  company's  lOstamp  mill,  located  on  Garr  Fork,  three-quarters  of  a  mile  from  the  mine,  was  erected  in  July„ 
1870,  and  ran  at  intervals  during  the  autumn,  winter,  and  following  spring.  About  1,500  tons  were  crushed,  from 
which  $20,000  were  obtained.  It  is  said  that  the  gold  was  free  and  easily  caught,  but  that  several  dollars  per 
ton  in  silver  were  lost.    Accurate  information  regarding  the  milling  results  was  not  obtainable. 

The  Essex  Mining  Company  owns  four  gold  prospects — the  Essex,  Chicago,  Argonaut,  asd  Parker.  It  is 
reiK>rted  that  there  is  a  10-foot  vein  of  $12  gold  ore.  There  are  about  400  feet  of  tunnels.  Six  men  were  employed 
during  a  greater  part  of  the  year. 

OOPPEB  MUTES  OF  BINGHAM. 

Above  the  town,  about  half-way  up  the  caiion,  is  a  copper  bolt,  the  veins  of  which  run  nearly  at  right  angles 
to  the  silver  veins  of  the  district.  The  principal  claims  are  the  What  Cheer,  Hickman,  Murphy,  Eangston,  and 
Washington.  They  are  all  small  veins  in  quartzite,  from  3  inches  to  4  feet  wide,  containing  azurite  and  malachite 
at  the  surface,  and  sulphides  of  copper  and  iron  at  the  water  line.     Traces  of  silver  and  gold  are  also  found. 

The  What  Cheer  was  located  in  1873,  and  was  worked  for  two  years;  only  assessment  work  has  been  done  since. 
The  vein,  from  3  to  4  feet  wide,  assayed  in  places  from  10  to  12  per  cent,  copper.  A  four-stamp  mill  was  erected 
in  1874,  but  the  ore  could  only  be  concentrated  to  20  i)er  cent.  A  300-foot  shaft  and  200  feet  of  other  cuttings 
constituted  the  developments.    Considerable  ore  and  concentrations  were  shipped. 

The  Oickman  Lode  has  300  feet  of  tunnels.  From  the  surface  deposits  $6,000  worth  of  copper  ore  was  rei>orted 
to  have  been  collected. 

On  the  Murphjmine  is  a  170foot  tunnel,  showing  a  3-  to  10-inch  vein,  and  a  few  feet  outside  of  it  impregnations 
of  black  sulphideHJjbcarbonate.    Some  jigs,  erected  for  the  purpose,  failed  to  concentrate  the  ore. 

Below  the  pla|^Vhere  the  copper  belt  crosses  the  ca&on,  the  water  which  runs  or  percolates  along  the  bed-rock 
contains  a  small  percentage  of  blue  and  green  vitriol  in  solution,  resulting  from  the  oxidation  of  copper  and 
iron  pyrites.  In  placer  mining  fragments  and  nuggets  of  copper  are  found,  especially  in  alluvial  soil  and  among 
partially  decayed  twigs  and  roots,  where  organic  matter  has  precipitated  it.  So  strongly  is  the  water  impregnated 
with  this  metal  that  picks  and  shovels  immersed  in  it  instantly  become  reddened  from  the  deposit.  No  attempt 
has  been  made  to  save  the  very  considerable  quantity  of  copper  daily  running  down  the  caiion. 

GOLD  PLAOEBS  OF  BINGHAM. 

The  placers  of  Bingham  are  the  only  profitable  ones  in  the  territory.  They  were  discovered  in  1864,  though 
little  was  done  until  the  winter  of  1867-'68.  From  that  time  until  1872  and  1873  they  were  worked  vigorously,  but 
since  then  only  in  a  small  way.  There  are  two  placer-mining  districts  in  the  caiion,  the  upper  and  the  lower.  Each 
has  a  recorder,  and  contains  a  limited  number  of  claims  in  the  bed  of  the  ravines.  About  twenty  men  are  employed 
during  about  half  the  year,  and  collect  about  $20,000.  The  gold  is  coarse,  from  half  an  ounce  downward.  One 
nugget,  however,  was  found  in  1878  valued  at  $118.  The  fineness  averages  about  0.852  gold  and  0.140  silver.  The 
total  gold-dust  product  of  the  district  is  unknown.  In  1872  Mr.  J.  B.  Murx)hy  estimated  it  at  $1,000,000.  Mr.  B. 
A.  M.  Froisett  placed  it,  June  30, 1874,  at  $1,673,205.  Old  residents  and  storekeepers  estimate  it  from  a  million 
to  a  million  and  a  hald  The  greater  portion  of  the  gold  has  been  extracted  in  the  neighborhood  of  the  town  of 
Bingham  by  drifting  in  benches  on  the  side  of  the  ravine,  remnants  of  the  old  channel,  from  25  to  150  feet  above 
the  present  one.  About  1871  or  1872  some  hydraulic  mining  on  a  small  scale  was  tried,  but  without  success.  I" 
1878  the  Argonaut  Gold  Mining  Oompanyi  incorporated  in  New  York,  made  another  attempt.    They  bought 
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acres  having  a  40-  to  70-foot  bank,  and  used  300  or  dOO  inches  of  water.  They  bad  worked  about  an  acre  and  a 
half  up  to  October,  1880,  when  they  failed,  having  obtained  but  little  dust.  The  gold  is  within  3  or  4  feet  of  the 
bed-rock.    Part  of  tbe  ground  was  drifted  on  in  early  times,  and  produced  over  (100,000. 

The  bed  of  Main  Bingham  cafion  is  supposed  to  be  very  rich.  Near  the  town,  where  the  ravine  is  narrow  and 
steep,  two  long  tunnels  have  been  run  through  the  gravel  to  drain  and  work  the  bed-rock.  One  worked  from  1870 
to  1874  was  1,000  feet  long.  It  ran  up  both  Carr  fork  and  Bingham,  and  paid  well.  The  present  one  is  1,500  feet 
long.  Every  250  feet  a  shaft  is  sunk  through  the  CO  feet  of  overlying  dSbris.  The  gravel  drifted  out  is  washed  in 
sluices  on  the  surface.  The  pay  is  found  within  5  feet  of  the  bed  rock,  covered  by  a  stratum  of  cement  an  inchor 
two  thick.  The  channel  here  is  about  GO  feet  wide,  and  though  rather  spotted,  owing  to  its  steep  grade,  has  ]iaid 
good  wages.  The  caiion  bed  below  this  is  covered  by  the  placer  claims  of  the  Winnamuck  company;  Clay  &  Walker, 
200  by  4,700  feet;  Watson  &  Ireland,  400  by  4,200  feet,  and  others.  Many  attempts  have  been  made  in  the  lower 
part  of  the  canon  to  reach  the  bed-rock,  which  is  supposed  to  be  100  feet  below  the  surface,  but  the  small  pumps  used 
could  not  control  the  water.    A  tunnel  from  2,000  to  3,000  feet  long  will  probably  be  necessary. 

MINES  OP  BAENEY'S  OAfJON. 

Gold  was  first  discovered  in  Barney's  caiion  in  1878.  There  are  perhaps  30  claims.  The  veins  are  between 
limestone  hanging  and  quartzite  foot  walls,  and  are  supposed  to  be  continuations  of  the  gold  belt  in  Carr  fork.  Thej 
are  20  feet  wide  and  upward,  and  carry  from  6  to  8  feet  of  $15  to  $30  ore.  The  principal  prospects  are  the  Salt 
Lake  and  the  Cave.    The  former  has  250  feet  of  openings.  « 


MINES  OP  COPPER  GULCH. 

The  Lead  mine  was  discovered  in  1871,  and  was  relocated  in  1875  by  the  Yosemite  company.  It  has  been 
worked  by  its  owners  almost  continuously  since  its  relocation.  It  was  purchased  by  the  Lead  Mine  Company  in  the 
spring  of  1880.  Two  parallel  adjacent  claims,  the  Carbonate  and  the  Chloride,  are  included  in  the  property.  The 
developments  extend  400  feet  on  the  dip,  300  feet  in  length,  200  feet  in  width,  and  indicate  a  large  bedded  vein 
or  mineral  belt,  dipping  N.N W.  50^  between  quartzite  walls.  The  ore,  in  a  wedge-shaped  mass,  came  within  4  feet 
of  tbe  surface.  All  between  the  walls  (the  only  partial  cross-cut  shows  150  feet  of  ledge  matter)  was  ore  of  the 
same  grade,  which  consisted  of  a  light-brown,  granular,  and  crystallized  cerussite  (locally  called  '^crystallized 
lead")  mixed  with  small  angular  fragments  of  quartz.  In  about  the  center  of  the  mass,  dipping  irregularly  45^ 
SW.,  was  a  body  or  chimney  of  clear  cerussite  10  inches  square.  Branching  from  this,  and  in  all  parts  of  the  mine, 
occur  bodies  and  stringers  of  the  clean  ore,  from  a  few  inches  to  a  few  feet  in  width.  The  clean  or  first-class  ore 
is  shipped,  and  averages  from  48  to  58  (average  50)  per  cent,  lead  and  7  ounces  silver.  The  second-class  ore  was 
piled  upon  the  dump  to  await  the  erection  of  concentration  works  the  next  season.  The  waste  dump  was  very 
small,  but  75  feet  of  drift  having  been  run  in  country  rock.  No  water  was  encountered.  The  mine  was  opened  by 
a  vertical  200-foot  shaft  and  two  inclines.  The  total  amount  of  drifts,  shafts,  and  winzes  is  1,120  feet,  not 
including  old  upper  works  partially  filled.  A  Copeland  &  Bacon  40  horse-power  engine  had  just  been  placed  in 
position,  and  was  supposed  to  be  able  to  sink  to  a  depth  of  1,000  feet.  Al)out  twenty  men  were  employed.  During 
the  census  year  1,500  tons  of  first-class  ore  were  sold  at  the  rate  of  about  $18  per  ton.  IiuAiition  to  this  2,500 
tons  of  second-class  ore  were  produced.  Transportation,  12  miles  to  Sandy,  cost  $2  50  per  tj^HThe  total  product 
of  the  mine  to  June  1,  1880,  was  estimated  at  4,500  tons  of  first-class  ore,  which  sold  for  abot^^81,000  in  coin,  and 
10,000  tons  of  second-class  ore,  which  it  was  intended  to  concentrate  by  stamps,  riddles,  and  tie  boxes. 

The  other  mines  of  Copper  gulch  are : 


Mines. 

Total    1 
length  of          Total  prodnct. 
opeDiD<;s. 

1 

Condition  at  the  close  of 
the  census  year. 

Worked  on  lease 

Remarks. 

Wasatch  and  Olympia 

Miner's  Dream  and  Van- 

Feet. 
1,910 

Estimated  at  4,000  to 

Vein,  60  feet ;  ore.  carbonate  of  lead ;  assays  6  to  50  ounces  (averaf^e,  !• 
ounces)  silver,  35  to  tfO  (average,  45)  per  cent.  load. 

Vein,  5  to  15  feet.    The  flrst-class  ore  is  carbonate  of  load,  and  assays  30  lo 
55  per  cent,  lead,  12  to  17  ounces  silver,  and  $3  to  $10  gold.    Also  muoh 
low-grado  ore. 

Vein,  15  feet.    First  ore  aswved  $15  to  $300,  one-thiitl  of  which  was  f^ld. 
Pyrites  enconntert*d  at  water  lovcL 

Vein,  1  inch  to  2  feet     Assays  90  ounces  silver,  $12  to  $20  f;nld.  35  per 
cent.  iron. 

Similar  to  E ver^n^eu  and  Union  Plag ;  supposed  to  be  the  same  vein.    Soms 
ore  extracted,  but  none  shipped. 

Greatest  width  of  vein  10  feet;  ore  assays  10  ounces  silver  and  50  per 
cent.  lead.    Several  hundred  tons  have  been  shipped. 

2,000 
2,500 

10,000  tons. 
$80.000 

do 

derbilt 
Mayflower   r  - 

52,000. 

Idle 

Bvergroen 

400 

800 

1.850 

15,000 

do    

Union  Plac 

ToaemiteNo.  2 
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XniES  OF  BTTTTEBFIEIJ)  GAHOII. 

The  Yofiemite  mine  was  disoovered  in  18G6.  Little  work  was  done  nntil  1870.  The  mitie  was  worked  vigoioQsly 
during  1874, 1875, 1876,  and  1878,  at  times  as  many  as  one  hundred  and  fifty  men  being  employed.  Daring  the 
census  year  bnt  eighteen  were  at  work,  and  at  the  date  of  the  writer's  Tisit  a  less  nanjber,  owing  to  the  state  of 
the  mine  and  the  low  price  of  lead.  The  vein  is  near  the  summit  of  the  high  steep  ridge  which  separates 
Bntterfield  canon  from  both  Copper  gnlch  and  Bingham  caiion.  It  is  IG  miles  west  of  Sandy,  on  the  Utah  Soathem 
railroad.  The  cost  of  transportation  is  $4  per  ton.  The  ore-bearing  formation  is^  bedded  vein  from  G  inches  to 
30  feet  (average,  4  feet)  wide,  in  qoartzite,  dipping  NW.  45^  to  55^.  The  ore  outcrops  at  the  surface  in  places  for 
several  hundred  feet,  and  usually  occurs  on  the  foot  wall.  One  chute  was  found  from  20  to  60  feet  long,  and 
from  5  to  25  feet  (average,  7  feet)  wide,  extending  from  the  surface  to  a  depth  of  500  feet.  Another  body  of  very 
clean  carbonate  ore  began  160  feet  from  the  surface  and  extended  100  feet,  being  6  feet  wide  and  50  feet  long. 
Various  other  small  bodies  have  been  found.  The  gangne  of  the  vein  is  composed  of  quartz,  clay,  and  talcose  clay, 
stained  with  oxide  of  iron  above  the  water  line,  or  450foot  level.  The  country  rock  is  very  seamy  and  quite 
soft  in  the  vicinity  of  the  vein.  The  ore  is  principally  cerussite  with  some  galena,  associated  with  ocher,  quartz,  and 
clay.  It  assays  from  45  to  70  per  cent,  lead,  from  11  to  24  ounces  silver,  and  a  trace  of  gold.  Below  the  water 
line,  and  in  bunches  far  above  it,  the  ore  is  composed  of  pyrite,  cbalcopyrite,  galeuite,  and  sphalerite.  These 
pyrites  sometimes  assay  $12  silver.  The  mine  is  0|)eued  to  a  depth  of  COO  feet  by  an  incline  6  by  C  feet^  and 
elsewhere  by  a  600-foot  tunnel,  4.J  by  7  feet.  The  extreme  horizontal  extent  of  the  workings  is  about  1,500  feet, 
and  the  total  length  of  levels,  Ihafts,  and  winzes  in  the  neighborhood  of  6,000  feet,  1,200  feet,  and  2,000  feet, 
respectively.  The  machinery  consists  of  a  33  horse-power  horizontal  ei^gine  and  boiler,  a  half-inch  steel  wire  ix)i)e, 
and  a  No.  7  Blake  pump.  When  the  pump  was  used,  the  flow  of  water  was  estimated  at  2,000  gallons  i>er  hour. 
The  hoisting  ))lant  cost  $6,000,  and  is  thought  to  be  capable  of  sinking  to  a  depth  of  1,000  feet.  During  the  census 
year  the  output  was  about  1,800  tons,  assaying  from  12  to  16  ounces  silver,  and  from  55  to  60  per  cent.  lead.  The 
ore  sold  for  about  $21  i>er  ton.  The  total  proiUict  to  September  1,  1880,  was  estimated  at  25,000  tons,  which  sold 
for  $750,000.  There  was  also  a  large  dump,  containing  several  thbusand  tons  of  second-class  ore,  assaying  from 
7  to  22  i>er  cent,  lead,  and  from  6  to  8  ounces  silver. 

The  old  Revere  concentrating  works  were  erected  in  1875  or  1876,  and  consisted  of  a  20-stamp  mill,  tie-boxes, 
and  tossing  tubs.  They  were  bought,  torn  down,  and  rebuilt  by  the  Union  Ore  Concentrating  Company,  of  New 
York  city.  The  new  works  were  comi>leted  in  June,  1880.  They  ran  until  August,  and  have  been  idle  since.  The 
cause  of  this  idleness  was  said  to  be  the  increased  price  charged  by  the  mine  owners  for  the  low-grade  ore  of  their 
waste  dumps.  The  works  are  situated  in  Butterfield  canon,  1  mile  from  its  mouth,  and  2  or  3  miles  from  the  low- 
grade  ore  on  the  ridge  above.  They  are  in  an  imposing  three-story  building,  and  are  said  to  have  cost  about 
$60,000.  Their  capacity  is  2^  tons  per  hour,  but  it  is  probable  that  were  the  crushing  apparatus  increased  this 
could  be  doubled.  Eight  men  per  shift  are  required.  The  machinery  consists  of  a  Leffel  turbine  wheel,  an 
Ames  40  horse-power  engine,  a  Blake  rock-breaker,  a  rotary  drier,  3  feet  by  30  feet;  three  sets  of  Cornish  rolls, 
several  reels  and  screens  for  sizing  the  ore,  two  double  water  jigs,  two  single  water  jigs,  six  Paddock's  pneumatic 
jigs  (U8ed  after  sizing  through  screens  Nos.  60,  80,  100,  and  120),  a  belt  machine  or  vanner  for  the  very  fine  dust, 
and  a  tossing-tub.  Good  results  were  obtained  from  the  waste  dumps  of  some  of  the  neighboring  mines,  especially 
where  the  ore  was  an  ocher  and  a  carbonate  of  lead.  This  class  of  ores  assayed  from  6  to  8  per  cent  lead,  and  fh>m 
7  to  8  ounces  silver,  and  they  were  concentrated  to  50  x>er  cent,  lead,  and  from  15  to  25  ounces  silver.  Ten  tons  of 
ore  from  the  Carbonate  mine,  in  Beaver  county,  assaying  18  per  cent,  lead  and  40  ounces  silver,  were  concentrated 
to  63  per  cent,  lead  and  200  ounces  silver.  Attempts,  however,  to  separate  galena,  pyrite,  and  blende  were  not  so 
successful.  Careful  weighings,  samplings,  and  assays  were  made  during  the  short  run,  but  the  results  were  not 
accessible. 

The  Holt  concentrating  works  were  erected  in  the  spring  of  1880  at  the  mouth  of  Butterfield  caiion.  They 
had  a  6  horse-power  engine,  a  revolving  screen,  four  jigs,  and  four  tie- boxes.  They  worked  two  mouths,  during  the 
year  preceding  the  writer's  visit,  on  waste-dump  material  from  the  Wasatch  and  Tosemite  mines,  assaying  from  12 
to  20  per  cent  lead  and  from  5  to  9  ounces  silver.  Concentratious  (about  1  to  3^)  assayed  55  per  cent  lead,  14 
ounces  silver,  and  $4  gold. 
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PRECIOUS  METALS. 


The  other  mines  of  Batterfield  cafion  and  its  adjacent  gnlches  are: 


1                           ■  = 

Totnl 
length  of 
openinga 

Total  prodoot 

Condition  at  the  cloae  of 
tlie  oeuana  year. 

'                Bemarka. 

FeeL 
5^000' 

630 
1,030 

215 
146 

$300,000 

Idle 

Ore  aaaaya:  flrtt<!laas,  15  onnoea  ailver,  45  per  oemtlead;  loW'jnrnde^  It 
oaucvB  Hilycr,  15  per  oent.  lead. 

Vein,  5  fibot  to  6  foet  between  limeatone  foot  and  qnartzite  hanging  wiUa. 

Ore  aaaaya  44  to  56  per  oent  lead,  $5  to  $13  ailyer,  $1  to  $3  gold. 

Vein,  8  to  12  inobea ;  ore  areragea  00  oonoea  aUyN. 

TekMcravh 

ActlTe 

Flnt  W.  Ezt4Siiilon  T«l1^- 

2,000 

do 

gruph. 
Anmiait  (a) 

do 

Liberty  (a) 

do 

Bed  Cloud  (a) 

•Chabb  (a)  . ." 

ExDerimeDt  (o) 

000 

615 
1,200 
1,000 
000 
4U0 
220 
220 

125  tone. 

Actire 

Vein,  8  feet. :  ore,  one-half  inch  to  7  inohea,  aaaaya  12  oonoea  ailTor,  88  par 
cent,  load,  $3  gold. 

Average  aaaaya,  65  onnoea  ailver,  4|  per  cent,  lead,  and  $i  gold. 

Vein,  6  feet,  containing  0  to  30  inchea  aulpbaretted  ore. 

Ore  aaaaya  23  ouncea  ailver,  9  per  cent,  load,  and  $5  gold. 

A  few  tbooaand  dollara*  worth  of  ore  ahlpped formerly. 

A  amnll  amount  of  ore  ahipped  formerly. 

Ore.  ailver  and  lead. 

■Queen  and  Bemla  (a) 

I«uclry  Boy 

lOOtona 

do 

do 

Hiatt 

ISOtona 

Idle 

fi.  and  8 

Aaaeaament  work  done  . . . 

Barstow   ^^  ^ 

Happy  Go  Lnclcy 



Baduer  

Do. 

a  Owned  by  Iforthem  Chief  Mining  Company. 


MINES  OF  SPEING   GULOH. 


There  are  a  number  of  prospects  in  this  galch,  the  principal  one  of  which  is  the  Black  Metallic.  This  mind 
was  sold  for  $20,000.  The  vein,  from  4  to  9  feet,  is  in  quartzite,  and  oarries  3  feet  of  ore.  Assays  of  a  few  tons 
assayed  averaged  $30  silver,  $11  50  gold,  and  17  i)er  cent,  copper.    It  has  been  idle  for  some  time. 


LITTLE  COTTONWOOD  MINING  DISTBIOT. 

[October,  1880.] 

The  Little  Cottonwood  mining  district  is  at  the  head  of  Little  Cottonwood  cation,  near  the  summit  of  thd 
Wasatch  range.  Mineral  was  first  discovered  by  soldiers  in  18G4  and  the  Wasatch  district  was  organized,  but  soon 
abandoned  owing  to  the  great  expense  of  working.  In  1807  most  of  the  claims  were  jumped  and  a  new  district 
organized  called  the  Mountain  Lake,  which  included  a  large  area  of  country  in  the  Wasatch  range.  It  was  divided 
in  1809  and  LS70  into  Big  and  Little  Cottonwood,  American  Fork,  and  Uintah  districts. 

The  Little  Cottonwood  district  records  show  about  3,500  locations,  of  which  probably  not  more  than  400  art 
still  held.  These  claims  are  situated  in  an  area  2^  miles  square.  They  are  on  precipitoQs  hillsides  and  ndges, 
which  rise  from  the  bed  of  the  ca&on  to  summits  from  10,000  to  12,000  leet  above  sea  level.  The  formation  is 
Carboniferous  limestone  {a)  underlaid  by  quartzite,  schist,  and  granite.  The  mines,  with  few  exceptions,  are  in  th« 
limestone.  The  district  is  connected  with  the  Utah  Southern  railroad  at  Sandy  by  the  Wasatch  and  Jordan  Valley 
railroad  and  tramway,  18  miles  in  length.  ^  The  rise  between  Sandy  and  Alta,  the  terminal  points,  is  4,530^  feet 
The  freight  rates  at  the  time  of  the  writer's  visit  were  as  follows: 

Per  ton. 

Ore  assaying  over  30  onnces $4  00 

Ore  assaying  between  30  and  15  ouuces 3  50 

Ore  assaying  less  thao  15  ounces 2  75 

Granite 1  00 

During  the  census  year  G^M^^^  tons  of  ore  were  shipped  by  this  road;  also  5,385  tons  of  granite  for  thd 
Mormon  temple  at  Salt  Lake  City.  Owing  to  the  great  depth  of  the  snow  in  winter  (from  G  to  15  feet)  several  miles 
of  the  Alta  end  of  the  tramway  is  protected  by  sheds.  These  are  frequently  swept  away  by  snow-slides  and  the  road 
is  temporarily  blocked.  The  railroad  was  completed  in  May,  1873,  and  the  tramway  in  1875  or  1870.  The  districi 
was  very  dull  at  the  time  of  the  writer's  visit.  But  two  mines,  the  Vallejo  and  the  City  Rock,  were  working  regularly, 
and  but  few  companies  were  driving  long  tunnels  to  cut  their  veins  at  any  considerable  depth;  the  others  were  idl« 
or  leased.  This  state  of  things  was  due  to  legal  troubles,  the  exhaustion  of  the  working  capital  of  several  larg« 
prospecting  companies,  the  giving  out  of  surface  bodies,  the  finding  of  pyrite  and  water  in  the  lower  levels,  and  th« 
low  price  of  lead.  Very  little  metallurgical  work  had  been  done  in  the  district,  as  most  of  the  ore  was  sold  in  th« 
Salt  Lake  market.  In  1866  the  owner  of  the  North  Star  mine  built  a  Scotch  hearth  furnace,  and  ran  out  about  S 
tons  of  lead.  In  the  following  year  he  erected  a  reverberatory  and  a  cupel  furnace.  The  former  was  a  success,  bat 
the  latter  failed.  The  Jones  smelter  was  built  at  the  mouth  of  the  canon  in  1871  or  1872,  and  ran  on  custom  oret 
for  two  years.    In  1872  or  1873  the  Davenport  smelter  was  started  at  the  same  place.    In  addition  to  that  from  thd 

a  Exploration  Fortieth  Parallel,  Vol.  II,  p.  343. 
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mine,  it  worked  some  cnstoni  ore,  but  was  shot  down  in  1875.  The  Fl:ig8taflf  company  also  erected  three  stacks  in 
this  vicinity';  several  unsaccessful  attempts  were  made  to  leach  ores  on  a  siball  scale.  Concentration  works  wore 
built  for  the  Emma  mine,  which  were  financially  successful,  thou^^h  the  percentage  obtained  was  low. 

The  Emma  miiie  is  situated  half-way  up  the  southern  slope  of  a  high  steep  ridge  called  Emma  hill.  It  was 
located  in  18G8  by  Woodman,  Chrisholm,  WoodhuU  &  Reich.  Little  work  was  done  until  the  autumn  of  18G9,  when 
the  ore  body  was  struck.  Some  ore  was  shipped  and  sold  prior  to  the  sale  of  the  mine  to  the  Emma  Mining 
Company,  of  New  York,  in  1870.  This  company  worke<l  the  mine  quite  vigorously,  and  shipped  a  large  amount 
of  ore.  The  following  year  the  property  was  sold  to  the  Emma  Silver  Mining  Company  of  Utah  (limited)  for 
$5,000,000  cash ;  another  authority  placed  the  price  at  $3,500,000.  The  mine  was  then  worked  by  English  managers, 
paid  $300,000  in  dividends  (one  authority  says  $1,300,000)  until  September,  1874,  when  it  was  attached  by  T.  W. 
Park  and  others  for  an  indebtedness  of  $300,000.  It  was  then  idle  until  October,  1877,  when  the  American  Emma 
]^lining  Company  was  incorporated  and  work  resumed,  {a)  The  second  ore  body  failed  in  the  autumn  of  1873,  up 
to  which  time  most  of  the  ore  had  been  shipped  to  Swansea,  Wales.  During  the  years  1873,  1874, 1878,  and  1879 
much  low-grade  ore  was  concentrated  by  jigs. 

When  the  American  li^mma  company'  began  work  it  first  prospected  the  old  ore  bodies,  and  then  leased  the 
Bay  City  tunnel,  which  was  1,700  feet  long,  and  90  feet  below  the  lowest  old  workings  of  the  Emma.  This 
tunnel  had  been  run  by  a  Saint  Louis  company  at  a  cost  of  875,000,  and  had  been  abandoned  in  187G.  Since  making 
the  connection,  a  small  ocher-stained  seam,  in  an  incline  or  winze  130  feet  below  the  tunnel  level,  has  been  followed. 
At  the  mouth  of  the  tunnel  are  two  horizontal  boilers,  14  feet  by  40  inches,  and  two  Clayton  No.  2.^^  air-compressors. 
These  force  the  compressed  air  through  a  4-inch  galvanized  iron  pipe,  warranted  to  st{\nd  a  pressure  of  150  pounds, 
1,800  feet,  to  an  8  horse-])Ower  engine  over  the  winze,  and  a  Kuowles  No.  7  pump.  The  pressure  of  air  is  kept 
at  60  pounds.  About  3,500  gallons  of  water  per  hour  is  raised.  Duriug  the  census  year  about  fourteen  men  were 
emplo^^ed.  The  property  of  this  company  consists  of  the  Emma,  2,400  by  100  feet,  and  the  Cincinnati,  1,200  by  100 
feet.  One  hundreil  thousand  dollars  was  paid  for  the  latter,  but  the  claim  having  been  jumped,  the  title  is  in  dispute. 
The  ore-bearing  formation  is  a  belt  of  siliceous  limestone,  between  a  limestone  hanging  and  a  dolomite  foot  wall, 
the  belt  being  about  200  feet  wide,  dipping  45^  NE.  parallel  to  the  stratification  of  the  country  rock.  The  ore  did 
not  come  to  the  surface,  but  was  found  by  following  a  small  seam  of  ocher  50  feet  in  a  tunnel.  Two  large  bodies 
were  found  somewhat  nearer  to  the  hanging  than  to  the  foot  wall,  following  the  general  dip  and  stiike  of  the  belt. 
One  began  near  the  surface,  and  was  100  feet  deep,  300  feet  long,  and  from  1  to  30  feet  wide;  and  the  other,  a  few 
feet  l)elow  the  first,  was  200  feet  long,  150  feet  deep,  and  from  1  to  20  feet  wide.  The  ore  was  a  soft  brownish-red 
ocher,  containing  cerussite,  anglesite,  galena,  and  some  manganese  oxide.  During  the  census  year  778  tons  were 
obtained  by  chloriders  and  from  jigs,  which  sold  for  $55,071  54.  From  Mr.  Charles  Smith,  of  Salt  Lake  City,  whose 
accounts  included  all  but  the  first  few  hundred  tons  sold,  the  writer  learned  that  the  sales  of  ore  to  June  1, 1880, 
amounted  to  27,451  tons,  for  which  $2,037,727  44  was  received.  The  mine  had  been  developed  below  the  discovery 
only  about  500  feet  vertically  and  350  feet  horizontally.  The  openings  of  the  old  workings  were  estimated  at 
something  less  than  4,000  feet,  and  those  of  the  uew  workings  at  about  700  feet. 

The  riagstafif  mine  is  situated  a  quarter  of  a  mile  north  of  Alta,  half  way  up  the  southern  slope  of  a  high  ridge 
which  separates  Big  from  Little  Cottonwood  canon,  from  700  to  800  feet  above  the  valley.  It  was  located  in  1879 
by  Grosbeck,  Schneider,  and  others,  who  worked  it  under  the  name  of  the  Salt  Lake  Mining  Company  until 
February,  1872,  when  it  was  bonded  to  one  Davis  for  $300,000,  who  sold  it  to  English  capitalists  for  $1,500,000. 
They  organized  the  Flagstaff  Silver  Mining  Company  of  Utah  (limited),  and  worked  the  mine  in  a  very  ex|)ensive 
manner  until  December,  1873,  when  the  ore  bodies  in  sight  gave  out.  The  company  was  then  found  to  be  in  debt 
to  Davis,  for  money  advanced,  some  three  hundred  thousand  dollars.  Davis  took  the  mine  and  worked  it  under 
agreement  with  the  company  until  December  24,  1876,  when  he  was  dispossessed  by  the  Uuited  States  marshal 
under  orders  from  the  English  directors.  Heavy  lawsuits  with  small  results  followed.  Since  1870  the  miue  has 
been  leased  and  subleased  many  times,  but  has  been  idle  since  the  summer  of  1880.  At  the  time  of  examination 
it  was  owned  by  Seligman  Brothers,  of  New  York,  who  took  it  for  debt.  They  had  lately  bought  the  Nabob,  an 
adjacent  property,  and  the  new  owners  expected  to  begin  work  soon.  The  English  company  erected  the  Flagstaff 
smelter  (three  stacks)  at  the  mouth  of  Little  Cottonwood  cailon,  and  ran  it  until  November,  1873,  when  they  leased 
the  Last  Chance  smelter,  near  Sandy.  Smelting  was  not  as  profitable  as  selling  the  ore,  which,  after  April,  1876, 
was  disposed  of  in  the  Salt  Lake  market.  The  dividends  paid  to  the  English  company  amounted  to  about 
$350,000.  The  property  consists  of  the  Flagstaff,  South  Star  and  Titus,  Virginia,  and  Nabob.  The  Flagstaff  is 
2,200  by  100  feet,  but  it  exten<ls  across  and  not  along  the  belt.  In  early  times,  before  the  suits,  the  right  to 
^^ swing  their  patent"  was  insisted  on,  and  the  workings  extended  1,000  feet  or  more  on  the  belt.  The  formation 
is  the  same  mineral  belt  as  the  Emma.  Ore  came  to  the  surface  in  one  spot,  and,  following  this  indication  a  short 
distance,  the  discoverers  came  to  the  first  and  largest  body.  It  was  400  feet  long  and  500  feet  deep,  extreme 
dimensions,  and  3  feet  wide.    Some  twenty  or  thirty  other  large-sized  bodies  were  found,  in  all  shapes  and 


a  There  has  been  a  great  ainoant  of  Utigatiou  between  the  EngUsh  stockholders  and  T.  W.  Park  and  others,  but  these  differonoes 
have  i*ecently  been  amicably  adjusted. 
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positions,  usually  near  the  hanging  wall,  and  invariably  connected  with  one  another  by  a  small  seam  of  ore  oir 
ocher.  One  body  upon  the  foot  wall  was  joined  to  another  near  the  hanging  wall  by  a  pipe  of  galena  the  size  of 
a  lead  pencil. 

The  total  product  was  estimated  by  the  superintendent  to  be  as  follows : 

Tods. 

Prior  to  1872. 6,000 

1872 8,000 

1873 17,600 

1874  to  1876 35,000 

1877  and  1878 30,000 

1879 4,000 

Total , 100,000 

Of  this,  30,000  tons  probably  assayed  $10  gold,  CO  ounces  silver,  and  40  per  cent,  lead,  and  sold  for,  or  was 
worth,  $80  per  ton.  The  remainder  probably  assayed  $4  gold,  30  ounces  silver,  and  20  per  cent  lead,  and  was  worth 
$30  per  ton. 

The  mine  is  developed  by  a  530-foot  tunnel,  from  which  there  is  an  incline  515  feet  in  length,  at  an  angle 
of  490.  From  this  incline  there  are  six  levels,  from  700  to  1,400  feet  in  length.  The  lower  level  is  about  700 
feet  vertically  below  the  discovery  croppin^s.  The  total  cuttings,  exclusive  of  stopes,  are  variously  estimated  at 
from  9,000  to  14,000  feet.  From  the  mouth  of  the  tunnel  the  ore  is  sent  to  the  foot  of  the  hill  on  a  tramway 
2,800  Ifeet  in  length.  A  40  horse-power  Babcock  &  Wilcox  engine,  situated  in  the  tunnel,  supplied  with  compressed 
air  through  2,270  feet  of  4-iDch  pipe,  from  two  Burleigh  Ko.  2  air-compressors,  is  sufficient  to  do  the  hoisting. 
No  water  has  been  encountered  except  surface  water  in  the  spring,  which  was  controlled  by  a  No.  4  Knowles 
steam-pump.    The  cost  of  the  plant  was  about  $00,000. 

The  South  Star  and  Titus,  an  older  location  than  the  Flagstaff,  has  been  constantly  harassed  by  law  suits. 
Several  hundred  thousand  dollars'  worth  of  ore  have  been  extracted.  It  is  developed  by  tunnel  and  shaft  to  the 
extent  of  several  thousand  feet.    Active  work  ceased  in  1878. 

The  Nabob  was  located  in  187C.  A  large  body  of  ore,  lying  partly  in  the  Virginia  ground,  was  struck  in  the 
winter  of  187G-'77,  which  yielded  about  $100,000.  Little  has  been  done  since.  The  mine  is  a  part  of  the  mineral 
belt  of  Emma  hill.  An  ore  body,  30  by  25  by  4  feet,  was  found  not  50  feet  from  the  surface.  The  average  assay 
of  this  ore  was  $74  70,  of  which  $2G  was  gold.  The  developments  consist  of  a  115-foot  incline  and  300  feet  of 
other  cuttings. 

The  Joiib  Lawrence  Company,  the  principal  actively  working  company  on  Emma  hill  at  the  time  of  the  writer's 
visit,  was  organized  in  the  spring  of  1879.  Its  property  consists  of  the  Vallej6  and  the  North  Star,  adjacent  claims, 
situated  between  the  Emma  and  the  Flagstaff.  The  North  Star  was  one  of  the  earliest  claims  of  the  district^ 
having  been  located  in  1805,  and  has  yielded  largely.  There  are  said  to  be  large  bodies  of  low-graile  oxide  of 
iron  ore  in  tlie  lower  levels,  but  little  had  been  done  for  some  time  excepting  a  small  amount  of  "tribute''  work. 
The  Vallejo  was  worked  in  1872, 1873,  1874, 1875,  and  1877  by  several  companies,  and  much  ore  was  extracted.  It 
was  being  worke  1  on  an  extensive  scale  at  the  time  of  the  writer's  visit.  The  ore  is  found  in  irregular  chutes 
or  pipes  near  the  hanging  wall.  Three  bodies  began  near  the  grass  roots,  and  others  were  found  as  depth  was 
attained.  At  the  jieriod  under  review  there  were  ten  chutes  having  a  triangular  or  lenticular  cross-section,  and  a 
uniform  dip  SE.  80^.  These  were  from  20  to  100  feet  apart,  and  lay  almost  at  right  angles  to  the  strike  of  the  belt. 
The  largest  was  150  feet  long,  extreme  dimensions  from  G  inches  to  10  feet  wide,  and  had  been  followed  300  feet  deep. 
In  this  mine  the  foot  wall  of  the  belt  had  not  been  prospected,  and  the  horizontal  development  did  not  exceed  200  feet. 
It  was  worked  by  tunnels,  from  which  were  raises  and  short  inclines.  It  had  no  machinery.  The  total  cuttings 
were  estimated  at  several  thousand  feet.  The  mine  was  dry.  The  ore  was  an  o^ide  of  iron,  carrying  galena, 
cerussire,  anglesite,  and  a  little  oxide  of  manganese  and  malachite.  It  was  fine,  and  contained  from  20  to  45  per 
cent,  lead,  from  15  to  90  ounces  silver,  from  20  to  35  per  cent,  iron,  and  from  9  to  14  per  cent,  of  moisture.  It  was 
in  great  demand  among  the  smelters,  owing  to  the  lack  of  silica  and  the  presence  of  so  much  iron.  A  low  grade 
of  ore  containing  from  40  to  50  per  cent,  of  iron,  no  lead,  and  a  few  ounces  of  silver  was  also  shipped.  The 
following  table  shows  the  price  received  per  ton  for  some  lots  of  ore  in  February  and  March,  1880 : 


A88AT 

VALUE. 

Weight. 

Lead. 

Silver. 

Price 
received. 

Poundt. 

Percent 

Ounces. 

Per  ton. 

111,855 

5        ' 

5 

$10  00 

76,225 

41 

48 

66  50 

66,877 

42 

65 

85  10 

54,376 

39 

52  23 

74,  Oil 

12 

15 

17  50 

130, 304 

43 

54 

73  75 

140.525 

9 

0 

12  00 
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Tbe  ore  was  transported  from  the  mine  to  the  tramway  of  the  Wasatch  and  Jordan  Valley  railway  by  a  wii6- 
rope  tramway. 

The  Toledo-Utah  Silver  Mining  and  Smelting  Company  bought  the  Toledo  mine  shortly  after  its  discovery  in 
1872,  and  worked  it  qaite  extensively  until  April,  1880.  The  property  consists  of  the  Toledo  and  the  Fnller  claims. 
On  the  latter  most  of  the  ore  has  been  found  and  most  of  the  work  done.  The  ore  occurs  in  a  fissure  vein,  from  1 
to  3  feet  wide,  cutting  diagonally  across  a  quartzite  formation,  dipping  N.NW.  8(P,  and  is  found  la  several  chimneys 
50  feet  long  on  the  strike,  and  about  50  feet  apart.  They  dip  with  the  strike  toward  the  east.  The  ore  is  a  hard, 
porous,  brown  siliceous  oxide  of  iron  of  very  high  grade.  It  was  said  to  have  averaged  from  80  to  100  ounces  to 
the  ton.  Water  was  found  200  feet  from  the  surface,  but  the  character  of  the  ore  did  not  change.  Where  the  vein 
passed  from  the  quartzite  iuto  a  belt  of  schist  there  was  much  pyrite.  The  mine  is  operated  through  a  shaft  455 
feet  deep,  vertical  for  part  of  its  length.  The  horizontal  development  of  the  veiu  is  350  feet,  and  the  total  cuttings 
are  estimated  at  2,000  feet.  The  engine  and  two  Kuowles  steam  pumps  are  run  by  compressed  air  from  a  Bowers 
air  compressor  placed  in  the  bed  of  Little  Cottonwood  ravine  half  a  mile  or  more  below  the  mine.  The  total  product 
of  the  mine  and  its  output  during  the  census  year  were  large.  The  exact  figures  cannot  be  given,  owing  to  the 
confidential  character  of  the  information  furnished. 

The  Emily  mine  is  situated  in  a  small  ravine  between  the  Toledo  and  Emma  hill.  It  was  discovered  in  1870. 
It  is  owned  by  the  Emily  Mining  Company,  of  Pittsj^urgh,  Pennsylvania.  They  ceased  regular  work  in  1874,  and 
the  mine  has  been  leased,  since  at  one-fifth  royalty.  It  is  a  bedded  vein  of  clay  slate  in  quartzite,  dipping  about 
GO^  E.  The  ore  is  from  1  to  G  inches  wide,  and  consists  of  quartz  containing  pyrite,  sphalerite,  galena,  and 
tetrahedrite.  When  sorted  it  assays  from  $80  to  $100.  Mine  is  opened  by  three  tunnels  on  the  veiu.  The  total 
length  of  cuttings  is  800  feet.  The  mine  is  very  wet  and  has  no  machinery.  The  total  yield  has  been  $15,000  or 
$20,000. 

The  City  Rock  and  Utah  group  is  situated  at  the  head  of  Little  Cottonwood  canon,  and  comprises  the  Utah, 
100  by  1,000  feet ;  City  Rock,  100  by  1,000  feet ;  West  Wind,  100  by  495  feet ;  King  of  the  West,  Utah  No.  2,  Utah 
No.  3,  and  Freeland.  Tbe  first  three  are  on  the  Utah  vein,  and  the  others  are  on  the  parallel  King  of  the  West  vein, 
200  feet  distant,  and  have  but  little  development.  Most  of  these  claims  were  located  in  1870.  In  1872  much  work 
was  done.  Between  1872  and  1876  the  mines  were  involved  in  litigatiou.  Twelve  men  were  employed  during  the 
census  year. 

Tbe  Utah  is  a  fissure  vein,  from  1  foot  to  20  feet  wide,  dipping  70^  or  more  NW.  through  strata  of  blue  and 
white  siliceous  limestone  or  dolomite,  which  dip  about  3i»o  XE.  It  had  outcrops  in  places,  and  is  known  to  extend 
4,000  feet  in  length  and  700  feet  in  depth.  Tbe  gangue  of  the  vein  is  oxide  of  iron,  and  a  sand,  apparently  the  result 
of  tbe  decomposition  of  tbe  siliceous  country  rock.  Tbe  ore  is  from  1  foot  to  10  feet  (averaging  from  2  to  3  feet) 
wide,  imuiediately  in  contact  with  the  walls,  but  not  confined  to  either.  Three  chimneys  have  been  found,  200 
feet  long,  and  about  300  feet  apart.  One  came  to  the  surface,  and  the  others  to  within  100  feet  of  it.  They  dip 
with  tbe  strike  about  05^  NE.  The  positions  of  these  chimneys  appear  to  be  determined  by  the  strata  of  white 
limestone.  Tbe  ore  makes  where  the  vein  crosses  the  white  limestone,  but  x>inches  where  the  harder  blue  limestcme 
is  encountered.  It  is  a  soft  red,  sometimes  rather  sandy  oxide  of  iron  containing  carbonate  of  lead  and  galena, 
and  in  places  stains  of  malachite.  Tbe  first  class  assays  30  per  cent,  lead,  30  ounces  and  upward  of  silver,  and  a 
trace  of  gold.  There  is  also  much  low-grade  jigging  ore  in  the  mine.  On  the  south  side  a  dike  of  porphyry  appears, 
running  nearly  parallel  with  the  vein.    Near  tbe  porphyry  the  ore  has  not  been  so  rich. 

The  mine  was  being  thoroughly  opened  at  intervals  of  100  feet  by  levels  and  winzes  through  the  ore  bodies 
Very  little  stoping  has  been  done.  .  Tbe  developments  consisted  of  two  inclines  and  three  tunnels  on  the  vein 
The  lower  one,  wbich  was  to  be  the  main  working  tunnel,  is  5  by  7  feet,  well  timbered,  has  an  iron  rail  track,  and 
is  600  feet  long.  The  middle  tunnel,  490  feet  vertically  above  the  lower  one,  is  1,300  feet  long.  One  hundred 
feet  below  this  is  tbe  water  level..  The  upper  tunnel  is  GOO  feet  long,  and  201  feet  above  the  middle  one.  These 
tunnels  have  a  grade  of  half  an  inch  in  12  feet.  The  total  cuttings  amount  to  4,800  feet.  The  cost  of  drifting 
in  tbe  vein  is  from  $3  to  $6  per  foot.  The  cost  of  transportation  to  the  tramway  is  $2  per  ton.  During  the  census 
year  385  tons  of  ore  were  sold  for  $25,480  G7.    The  previous  product  was  estimated  at  $50,000. 

The  other  mines  of  the  Little  Cottonwood  district  are: 


HinM. 


ClDcinnati  Groap 

Enterprise 

Dexter  Consolidated. 

Brian  Lode 

Marion  Group 

Hanitob* 

EmUy 

Caledonia 


Total 
length  of 
openings. 


Ft«t. 
1  500 
500 
300 


1,800 
630 
800 
700 


Total  product. 


$10,000 


SmaU 

A  few  tbouaaod  dollars 


$18,000. 


Condition  at  the  close  of 
tbe  census  year. 


Worked  irregnlarly. 

Idle 

do 

do 

Worked  lrrei(Qlariy. 

Idle 

Worked  on  leaaa. . . . 
do 


Bemarks. 


Ore,  a  snlpbaret  containing  considerable 
One  ore  body  yielded  $10.u00  or  more. 


Vein  not  well  defined. 

Ore  assays  $80  to  $100  per  ton. 

Sereral  thonaand  dollars  hare  hmm, 
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uL 


mghUwd  Chief, 


ObioRtTtrOroap 

SavafsA   and    HontesoBi* 
Gruup. 

BUikw 

McKay  and  BevolaUon.... 

GrUxly  and  LaviaJa 

Darlington 

Dareupori 

IiilaDd 

SUklyou 

Alpha 

Evergreen 

KorthPole 

Alhion  and  Itiatag  Son 

Oxford  and  Geneva 

Loniea 

feedaa 

FHU 

Peruvian 


Xenoaha 

Highland  Boy. 


Total 
length  of 
openinga. 


1.100 

500 
8,000 

450 
1,000 
8,000 

500 
4,800 
1.000 

600 

500 


800 
1,800 
1.010 
600 
800 
400 
700 

600 
500 


Total  prodnol 


$00,000. 

200.000. 


SmaU 


Large. .. 
Small... 
$000,000. 


Small 

$37,000 * 


Condltfon  nt  the  cloee  of 
the  ceuauB  year. 


Idle. 


Little  work  done 
Idle 


de 

Tunnel  heing  mn. 

Idle 

do 

do 

do 

do 


Bemarki. 


Ore  aaaaya  20  onncea  eflver  and  26  per  oentlead.   ICanii^luuidnd 
have  been  shipped. 

Ore  85  per  cent,  lead  and  35  to  150  ooneea  aUver. 

Ore  medinin  grade. 

A  tbw  huudr^  tons  have  been  extracted. 

Containa  large  bodiea  of  low-grade  ore. 


,1 


Worked  irregularly. 


Containa  large  bodiea  of  low-grade  oxe. 

Average  aaeays:  200  ounces  silver,  10  per  cent  lead,  $10  gold. 

Ore,  galeaa  in  small  seams  in  limeetooeb 


$1001000 1  Idle 

20.000 Worked  on  lease. 


8,000. 
Small... 

do. 

do. 


de 


None 


Idle. 


Ore  assays  30  to  00  ounces  silver,  40  to  00  per  cent  lead.  $3  gold. 

Ore,  10  to  12  ounces  ochery  carbonate  and  40  to  50  ounces  galena. 

Ore,  cerusslte.  galena,  and  pyritee,  containing  M  to  00  ounces  silrer. 

Vein.  20  feet }  soft,  low-grade  oohor. 

A  frw  tons  shipped,  assaying  40  to  60  ounces  silver,  40  to  70  per 
lead,  and  $0  gold. 

Smal^stringers  of  carbonate  ore  in  limestone. 


Fivo  miles  west  of  Alta,  in  Little  Cottonwood  caliOD,  tbore  are  said  to  be  a  few  small  veins  of  qaartz  in  thd 
granite  country  rock,  from  1  to  3  feet  wide,  canning  considerable  molybdenite.  They  assay,  however,  but  a  few 
ounces  in  silver,  and  have  never  been  worked. 

TUNNEL  SITES. 

The  topoCTaphy  of  this  district  is  very  favorable  for  the  location  of  tunnel  sites.  Accordingly,  in  early  times, 
work  was  begun  upon  a  great  many.  They  have  cost  fortunes,  but  have  rarely  been  successful  in  finding  ore;  and 
thongV  all  are  still  claimeil,  few  are  worked  more  tban  is  sufficient  for  assessment  work.  These  tunnel  sites,  in  a  legal 
way,  are  a  great  drawback  to  the  district.  They  were  located  before  many  of  the  present  claims ;  they  ran  in  all 
directions,  and,  in  case  large  and  rich  bodies  should  be  foand,  some  of  them  might  be  used  to  make  serious  legal 
difficulties.  The  following  are  the  principal  tunnel  sites  in  the  order  of  tbeir  situation,  beginning  at  the  west,  oh 
the  north  side  of  Little  Oottonwood,  and  continuing  in  a  semicircle  around  the  head  of  the  cailon: 

The  Frederick  tunnel. — ^This  was  driven  to  develop  the  Frederick  and  Crown  Point  claims.  These  are  parallel 
veins,  70  feet  apart,  3  and  4^  feet  wide,  dipping  64^  N.  in  limestone,  and  between  limestone  and  quartzite.  The 
ore  is  a  carbonate,  18  incbes  wide,  and  averages  CO  ounces  silver  and  35  per  cent.  lead.  The  claims  were  located 
in  1870,  and  were  worked  until  1873,  wben  water  and  galena  were  encountered  at  a  depth  of  337  feet.  The  Valud 
of  tbe  ore  sold  was  estimateil  at  $35,000.  The  mines  were  leased  until  May,  187G,  when  the  tunnel  was  begun.  II 
is  1,300  feet  long,  and  has  to  be  driven  several  hundred  feet  further  before  cutting  the  veins,  which  are  exjiected 
to  be  reached  at  980  feet  below  the  croppings.  Its  size  is  0  feet  G  inches  by  4  feet  4  inches.  Timbering  is 
unnecessary.  The  track  is  laid  with  a  T'l^^^ly  ^^  pounds  to  the  yard,  and  has  a  20-inch  gauge.  The  tunnel  is 
ventilated  for  800  feet  by  a  small  stove  and  a  5J-inch  pipe.  A  small  engine  is  used  to  mn  a  Sturtevant  No.  S 
fan-blower  two  hours  twice  a  day.  The  cost  of  the  tunnel  is  estimated  at  $17  50  per  foot,  which  was  the  contract 
price.  During  the  census  year  four  or  five  men  were  regularly  employed;  they  used  single-handed  drills.  No.  S 
giant  i)Owder,  and  drove  the  tunnel  about  300  feet. 

The  Hoicland  tunnel — Work  was  begun  on  this  several  years  ago.  It  has  been  relocated  several  times 
and  was,  at  the  period  under  review,  known  as  the  Solitary.  Its  length  is  COO  feet.  Only  assessment  work  is 
being  done. 

The  Geneva  tunnel — Abandoned.    Length  unknown. 

The  Lady  Emma  tunnel — Lengtb,  370  feet.  lielocated  and  called  Prince  of  tbe  Hills.  Only  assessment  work 
is  being  done. 

The  Chicago  tunnel — Length,  COO  feet.    Kelocated  and  called  tbe  Fitzgerald  tunnel. 

The  YalUjo  tunnel — Used  in  tbe  early  development  of  the  Vallejo  mine. 

The  Utah  tunnel — lielocated  as  tbe  Burgess,  and  used  to  work  tbe  ViUlejo  mine. 

The  Oladiator  tunnel — Lengtb,  about  1,000  feet.    Useil  to  work  the  North  Star  mine. 

The  Oreat  Salt  Lake  Tunnel  and  Mining  Company. — This  is  better  known  as  the  Buffalo  tunnel.  It  was 
^ocated  in  1871,  is  GOO  feet  in  length,  and  is  regularly  worked,  275  feet  having  been  mn  the  preoecUng  yeso^ 
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TbiB  oompany^  Lad  located  two  claims,  the  Buffalo  and  anotber,  having  0-inch  veins,  containing  galena  and  pyrites. 
Three  small  bodies  wero  found.  The  ore  sold  for  about  tSO  per  ton,  and  yielded  a  few  thousand  dollars.  The 
Allegan  mine,  operated  through  this  tunnel,  has  about  550  feet  of  cuttings,  and  yielded  a  few  thousand  dollars 
some  years  ago. 

The  Bay  City  tunnel. — Length,  1,700  feet.    (See  description  of  Emma  mine.) 

The  Illinois  tunnel. — Length,  800  feet.    (See  Cincinnati  group.) 

The  Equitable  Tunnel  and  Mining  Company.— This  company's  tunnel  is  about  1,500  feet  in  length,  with  side 
drifts  and  winzes  amounting  to  000  feet,  and  is  situated  above  the  Bay  City.  Three  small  claims,  Bolles  & 
Collins,  Equitable,  and  Equitable  No.  2,  as  well  as  the  Phoouix  and  the  Lady  Esten  tunnel  site,  in  other  parts  of 
the  district,  are  owned  by  this  company.  Ventilation  is  obtained  by  a  stove  and  a  G-iuch  pii>e.  This  apparatus 
is  similar  to  many  others  used  in  Utah.  The  stove  is  of  sheet-iron,  conical  in  shape,  3  feet  high,  and  3  feet  in 
diameter  at  the  base.  It  has  no  bottom,  resting  upon  the  earth  or  a  bed  of  ashes,  and  is  plastered  around  to 
make  it  air-tight  An  ordinary  G-iuch  stove-pipe,  from  20  to  25  feet  high  fit)m  the  conical  top  of  the  stove, 
furnishes  the  draft.  The  door  is  a  hole  on  one  side,  8  inches  square,  covered  by  a  closely -iitting  piece  of  sheet-iron. 
A  G-iuch  galvanized  iron  pipe  from  the  tunnel  enters  the  stove  near  the  base.  The  pipes  in  the  tunnel  are  in 
12-foot  lengths,  and  are  made  air-tight  by  using  tarred  rags  at  the  joints.  They  run  near  the  top  of  the  tunnel, 
and  are  supported  by  woodeu  plugs  driven  into  drill-holes.  The  pipe  branches  off  into  the  various  drifts,  and  at  the 
end  the  draft  is  nearly  strong  enough  to  draw  out  a  caudle.  During  the  census  year  about  15  cords  of  wood  were 
used,  and  seven  men  were  regularly  employed. 

The  Little  Cottonwood  tunnel — Belocated  and  called  the  Buckland.  It  is  GOO  feet  long,  and  was  run  to  tap  the 
Savage  and  Montezuma  group. 

The  Reliance  tunnel, — Abandoned.    Little  work  done. 

The  Manhattan  tunnel — ^Abandoned  and  relocated  as  the  McKay  and  Bevolution.    Length,  500  feet. 

The  Ely  tunnel — Abandoned. 

The  Phcniix  tunnel — Owned  by  the  Equitable  Tunnel  and  Mining  Company.    Length,  700  feet. 

The  Herman  tunnel^  Jcnoum  as  the  Tilden. — Length,  500  feet 

Ihe  Emma  Hill  funnel.— Length,  000  feet 

The  Victoria  tunnel — Length,  OCO  feet.  Used  to  work  the  Victoria,  Imperial,  Emma  May,  and  Alice  mines. 
These  have  a  large  amount  of  cuttings,  have  shi]iped  considerable  ore,  and  are  being  worked  upon  lease. 

The  Christiana  tunnd^  Inou^n  as  the  Oneida. — Length,  250  feet. 

The  Brewer  &  Lapham  tunnel — Length,  150  feet    Located  to  develop  the  Darlington  mine. 

The  Lady  Esten  tunnel — Length,  300  feet    Owned  by  the  Equitable  Tunnel  and  Mining  Company. 

The  Iris  Tunnel  Company. — ^This  was  a  San  Fi-ancisco  company  which  began  work  in  the  spring  of  1872,  and 
foiled  in  the  autumn  of  1877,  having  spent  about  8100,000.  The  tunnel  was  taken  b}'  one  of  the  creditors  for  debt 
The  property  consists  of  eight  locations  and  two  tunnel  sites  on  Emerald  hill.  The  upper  tunnel  is  1,105  feet  in 
length  and  has  GUO  feet  of  drifts.  Two  veins,  from  G  inches  to  2  feet  and  from  2  to  4  feet  wide,  were  cut  Some 
galena  and  pyrite  ore  was  extracted.  Water  is  verj'  plentiful,  and  the  lower  tunnel,  300  feet  below,  was  nin  to 
drain  the  ledges.  The  lower  tunnel  is  G35  feet  long,  and  has  to  be  run  300  feet  further  before  cutting  the  first  vein. 
The  tunnels  are  large  and  straight,  and  arc  ventilated  by  means  of  a  water  blast  driven  by  the  waste  water. 

The  Etna,  St.  Joseph,  Wasatch,  Silver'Belt,  and  liothschild  tunnel  sites  are  of  varying  lengths,  and  have  all 
been  abandoned. 

Besides  the  tunnels  above  mentioned,  there  are  many  others  having  more  or  less  development 

BIO  COTTONTVOOD  DISTRICT. 

[October,  1880.] 

The  Big  Oottonwood  mining  district,  situated  in  the  canon  of  the  same  name,  lies  north  of  Little  Cottonwood 
district,  and  was  organized  July  11, 1870.  It  extends  IG  miles  east  and  west  and  G  miles  north  and  south,  its 
boundaries  being  the  summits  of  the  ri<lges  each  side  of  Big  Oottonwood  caiion.  The  mines  are  situated,  with 
but  few  exceptions,  upon  the  southern  or  Little  Cottonwood  ridge.  At  the  period  under  review  records  showed 
1,354  locations,  of  which,  probably,  between  300  and  400  were  still  held.  The  principal  camp  of  the  district  is 
Argenta,  which  has  communication  with  Salt  Lake  by  a  tri-weekly  stage.  Ore  is  taken  down  the  caiion  to  Sandy  by 
teams.  The  geological  formation  is  the  same  as  in  Little  Cottonwood,  Carboniferous  limestone  underlaid  by 
quartzite,  schist,  and  granite.  There  have  been  great  faults,  and  erosion  has  worn  precipitous  ravines  in  the 
Cottonwood  ridge,  so  that  in  general  the  surface  of  the  country  is  much  rougher  than  in  the  Little  Cottonwood 
district.  The  mines  are  at  about  the  same  or,  perhaps,  a  little  higher  altitude,  and  the  deep  snow  and  snow^lides 
give  as  mnch  or  more  trouble.    Supplies  of  food  and  fuel  are  laid  in  during  October  to  last  until  the  following  June. 

The  mines  upon  the  north  side  of  the  caiion  are  the  Hayes  and  the  Maxfield.  The  Ilayes  mine,  2J  miles  north 
of  Argenta,  has  400  feet  of  cuttings.    No  ore  was  ever  shipped. 

The  Maxfield  is  situated  a  quarter  of  a  mile  northwest  of  Argenta  and  14  miles  east  of  Sandy,  in  a  side 
lavine,  and  near  the  bed  of  the  main  cafion.    It  is  owned  by  the  Maxfleld  Mining  Oojppany  of  Salt  Lake  City, 
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incorporated  in  March,  1879.  This  company  also  owns  the  extensions  or  parallel  claims  Yinnie,  Amanda,  Bed 
Pine,  Tyler,  and  Fairriew.  These  are  mostly  patented,  bat  only  slightly  developed.  The  Maxfield  is  a  bedded  vein, 
from  1  to  8  feet  wide,  dipping  45^  NE.,  between  strata  of  a  compact  blaish-white  limestone.  The  ore  occurs  usnall j 
upon  the  foot  wall,  in  one  chimney  200  feet  long  and  2  feet  wide.  It  is  a  soft,  brown,  ochery  carbonate  and  galena, 
assaying  from  30  to  100  ounces.  On  the  hanging  wall  there  was  a  baud  of  quartz,  from  3  to  8  inches  wide, 
containing  galena  and  pyrites.  When  carefully  sorted  this  yields  good  ore.  The  mine  is  dry  and  has  been  developed 
75  feet  vertically  and  212  feet  horizontally  by  a  tunnel  on  the  vein  from  the  bed  of  the  ravine.  The  total  openings 
aggregate  800  feet.  There  is  no  machinery.  During  the  census  year  about  90  tons  of  ore  were  produced,  which 
sold  for  $4,518.  The  cost  of  transportation  is  from  $4  to  $4  50  per  ton.  The  former  product  is  roughly  estimated 
at  $20,000. 

The  several  side  ravines  or  forks  on  the  south  side  of  the  main  Big  Cottonwood  caQon,  beginning  at  the  upper 
end,  are  named  as  follows :  Mill,  South,  Honeycomb,  Silver,  Day's,  South,  and  Mineral. 

On  Scott  hill,  at  the  head  of  Big  Cottonwood  canon,  there  were  many  prospects  idle  at  the  time,  some  having 
a  large  amount  of  workings,  and  showing  considerable  low-grade  silver  ore  in  quartzite. 

MINES  OF  HONEYCOMB  FOBE. 

The  Butte  mine,  at  the  head  of  Honeycomb  fork,  2^  miles  northeast  of  Alta,  was  discovered  in  18G9,  and  has 
been  worked  irregularly  since.  It  is  said  to  be  a  fissure  vein  in  limestone,  from  6  inches  to  4  feet  wide,  dipping  55^ 
N.,  and  is  supposed  to  be  an  extension  of  the  Utah  and  City  Rock  of  Little  Cottonwood  district.  It  outcropi>ed 
for  several  hundred  feet  on  the  hillside  in  the  form  of  a  soft  ocher-stained  limestone.  Ore  occurs  on  the  foot  wall 
in  eight  or  ten  lenticular  bodies,  from  1  inch  to  3  feet  wide,  at  considerable  distance  below  the  surface.  It  is  a 
high-grade  ocher  and  carbonate.  Sometimes  much  black  oxide  of  manganese  is  found.  The  mine  is  dry  (excepting 
surface  water),  and  is  worked  through  a  200-foot  tunnel.  The  total  cuttings,  including  two  old  inclines,  are  2,300 
feet.    Nine  men  were  employed  during  the  census  year.    The  total  product  to  June  1, 1880,  was  estimated  at  $27,000. 

The  Oregon  is  an  extension  of  the  Butte.  The  property  is  held  by  a  Canadian  corporation,  and  also  includes  four 
patented  prospects  on  wb*i«h  very  little  work  has  been  done;  the  Columbus,  the  Taylor,  the  Abbey,  and  the  Black 
Bess.  >It.i|^^:fiss|||T9  vfejp/»from  1  to  15  feet  (average,  3  feet)  wide,  dipping  CO©  N.NE.  in  limestone.  Only  one  body 
of  ore  ^as^been  fqi9BAf ;  Tilis  came  to  the  surface,  and  was  120  feet  long,  from  3  inches  to  3  feet  wide,  and  extended 
to  a  depths  of  30&fS^^.  It^ssayed  about  50  ounces  silver  and  30  per  cent.  lead.  The  mine  contains  1,G00  feet  of 
cuttings,  ana  Llksttt!^  opened  350  feet  on  the  dip  and  480  feet  horizontally  by  means  of  an  8  horse-power  vertical 
engine.  ^Wftter^asfibund  at  100  feet,  but  no  change  occurred  in  the  oxidized  character  of  the  ore.  During  the 
census  year  eight  men  were  employed,  and  a  small  amount  of  ore  was  extracted.  It  was  idle  at  the  time  of  the 
writer's  visit,  owing  to  the  loss  of  the  lawsuit  between  it  and  the  Butte.  The  total  product  was  estimated  at 
$10,000. 

The  Madelon  Consolidated  Silver  Mining  and  Mill  Company,  a  New  York  stock  company,  organized  in  October, 
1870,  having  400,000  shares  and  a  capital  stock  of  $10,000,000,  owns  5  patented  and  11  unpatented  overlapping 
claims  of  1,500  by  GOO  feet,  in  all  about  207  acres,  at  the  head  of  Iloneycomb  fork  and  South  fork.  They  are  all 
prospects,  few  ha\ing  100  feet  of  development,  and  some  showing  bodies  of  ore  of  a  grade  sufficient  to  ship.  It 
was  proposed  to  cut  these  veins  at  a  great  depth  by  the  Colbath  tunnel,  and  perhaps  to  extend  it  several  thousand  feet 
into  Little  Cottonwood  district,  and  cut  the  City  Bock  vein  at  a  depth  of  about  2,000  feet.  Work  was  begun  on 
January  4, 1880,  and  from  that  time  had  been  steadily  prosecuted  by  about  twelve  men.  The  tunnel  is  5  by  6 
feet,  and  512  feet  long,  exclusive  of  250  feet  of  cross-cuts  and  drifts,  and  has  a  grade  of  half  an  inch  in  20  feet. 
Good  ventilation  is  obtained  by  a  stove  and  a  G-inch  pipe. 

MINES  OF  SILVER  FOBE. 

The  Antelope  and  Prince  of  Wales  group,  situated  on  the  high,  steep  ridge  between  Honeycomb  and  Silver 
Forks,  2J  miles  northeast  of  Alta,  consists  of  the  Antelope,  Prince  of  Wales,  Wandering  Boy,  Highland  Chief, 
Wellington,  and  Warrior  claims.  All  were  discovered  about  1870.  Very  important  lawsuits  were  pending  between 
1871  and  1875,  in  which  the  Highland  Chief  was  defeated  and  a  compromise  was  effected  with  the  Wellington.  The 
mines  have  been  worked  extensively  since  the  latter  date.  During  the  census  year  about  thirty  men  were  employed. 
At  the  period  under  review  there  were  nearly  the  same  number,  but  they  were,  for  the  most  part,  working  on 
contracts  or  leases.  The  ore-bearing  formation  is  said  to  be  a  bedded  vein,  dipping  about  45^  NW.  in  blue 
and  white  limestone.  Four  distinct  chimneys  or  chutes  of  ore,  130  feet,  200  feet,  and  260  feet  apart,  have  been 
found.  They  occur  where  the  limestone  is  white,  metamoqdiic,  and  soft;  while  the  barren  spaces  between 
these  chutes  contain  the  vein  only  as  a  narrow  seam  in  hard  blue  limestone.  These  chutes  outcropped  at  the 
surface,  or  were  covered  by  a  few  feet  of  drift,  as  low-grade  ocher-stained  seams  of  limestone  and  clay.  Good  ore 
was  found  by  sinking  a  few  feet.  The  Antelope  and  Prinee  of  Wales  chute  is  from  2  inches  to  4  feet  (average,  12 
inches)  wide,  120  feet  long,  and  has  been  followed  on  the  dip  1,200  feet.  The  Highland  Chief  chute  is  from  2 
inches  to  5  feet  (average,  8  inches)  wide,  75  feet  long,  and  800  feet  deep.  The  Wellington  chutes  are  each  abouti 
from  2^  to  7  feet  (average,  3  feet)  wide,  from  10  to  30  feet  long,  and  700  feet  deep.    The  ore  from  the  first  aHsaffs 
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about  140  ouiiceH  silver  aud  45  per  cent,  lead;  tbat  from  the  secoud,  1(M)  oudccs  silver  and  40  per  cent,  lead;  and 
that  frooi  the  third  and  fourth,  Qi)  ounces  silver  and  50  i^er  cent.  lead.  The  ore  is  a  soft,  brownish-yellow  ocher, 
containing  argentiferous  cerussite  and  galena  and  occasional  stains  of  oxides  of  manganese  and  copper.  The  mine 
is  oiiened  by  several  tunnels,  the  main  one  being  2,200  feet  long,  and  running  on  the  vein  entirely  through  the 
ridge,  and  a  1,100-foot  incline,  on  which  there  are  hoisting  works,  on  the  crest  of  the  ridge.  The  cuttings  are  said 
to  be  1,300  feet  in  extent.  The  hoisting  works  are  large  and  apparently  (the  writer  could  not  gain  access  to  them) 
substantial,  and  are  connected  with  the  road  in  Little  Cottonwood  district  by  a  covered  tramway  to  allow  the 
shipment  of  ore  in  winter,  however  deep  the  snow.  With  the  exception  of  two  or  three  men  employe^l  by  the 
company,  all  work  was  done  by  contracts,  which  were  let  every  thirty  to  ninety  days.  The  miners  received  from  $4 
to  $7  i)er  foot  for  sinking  winzes,  and  from  $3  50  to  $7  for  running  drifts. 
The  other  mines  of  Silver  fork  are : 
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MINES  OF  DAY'S  FORK. 
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MINES  OF  SOUTH  FOBK. 

The  Eeed  &  Benson  mine  is  situated  on  a  spur  of  the  Cottonwood  divide,  between  Day's  and  South  forks, 
11,000  feet  above  sea-level  and  2^  miles  northwest  of  Alta.  It  was  located  in  1870,  and  was  worked  vigoroasly 
from  September,  1871,  until  April,  1878.  Since  then  it  has  been  idle  or  leased  to  a  very  limited  extent.  This  mine 
is  snppose<l  to  be  upon  the  same  mineral  belt  as  the  Flagstaff  and  the  Emma.  The  belt  at  this  point  is  about  200 
feet  wide.  The  ore  occurs  in  a  vein  or  chimney  on  the  hanging- wall  side,  and  in  about  twenty  irregular  lenticular 
bodies,  which  branch  at  all  angles  from  the  chimney,  on  its  foot-wall  side.  These  do  not,  as  a  rule,  extend  more 
than  75  feet  from  the  main  chimney,  and  vary  from  6  inches  to  several  feet  in  width.  One  outcropped  as  a  low- 
grade  ocher.  The  largest  is  about  170  feet  from  the  surface.  The  ore  is  of  the  kind  usually  found  in  this 
limestone  formation,  namely,  a  yellow  and  red  oxide  of  iron  carrying  argentiferous  cerussite  and  galena.  It  is 
claimed  that  the  total  shipments  have  averaged  120  ounces  silver  and  35  per  cent,  lead  per  ton.  The  mine  is 
developed  by  a  380foot  tunnel,  in  which  there  is  a  whim  on  a  400-foot  incline,  dipping  35^  N.NE.  Below  this 
there  are  four  windhisses,  which  carry  the  incline  down  400  or  500  feet  deeper.  In  general,  the  mine  may  be 
said  to  have  been  opened  from  the  surface  1,100  feet  on  the  dip  (35^)  by  an  irregular  incline  following  the  chimney. 
Near  the  surface  the  ore  extended  100  feet,  and  the  workings  200  feet,  horizontally ;  but  in  the  bottom  of  the  incline 
not  over  40  feet  of  drifting  have  been  done.  The  openings  have  a  total  length  of  1,950  feet.  The  mine  will 
probably  be  idle  until  the  chimney  is  cut  b^'  the  Reed  &  Goodspeed  tunnel.  Ore  is  transported  from  the  mouth 
of  the  tunnel  to  the  foot  of  the  hill  by  a  3rail  iron  track  tramway  1,740  feet  long,  having  an  average  angle  of 
descent  of  31o.  The  track  is  25J  inches  wide.  The  car  is  9  by  2  feet  3  inches  by  10  inches.  A  three-quarter- 
inch  steel- wire  rope  passes  over  a  9-foot  drum  controlled  by  a  brake.  This  tramway  was  built  in  1873,  and  cost 
about  $20,000.  Ore  was  then  transported  in  wagons  to  the  South  Cottonwood  smelters,  23  miles  distant,  at  a  cost 
of  from  $7  50  to  $8  50  per  ton.    The  total  product  is  estimated  at  $600,000.  i 

The  Ophir  is  a  few  hundred  feet  southeast  of  the  Keed  &  Benson,  and  has  the  same  owners  and  officers.  It 
was  discovered  in  1870,  purchased  by  Beed  &  Goodspeed  in  1871,  leased  until  May,  1878,  and  worked  steadily  since 
by  about  ten  men.  Ore  is  found  in  three  bodies  in  a  30-foot  stratum  of  compact,  dark-blue  limestone.  A  stratum 
of  white  limestone  above  carries  no  ore.  The  outcrop  was  a  pipe  2^  feet  in  diameter  of  low-grade  ocher.  The 
shape  of  the  bodies  is  that  of  a  flattened  or  an  elongated  ball,  the  largest  being  50  by  20  by  15  feet.  They 
are  4  and  10  feet  apart,  and  not  over  50  feet  from  the  surface.  At  the  period  under  review  drifting  was  being 
carried  on  upon  a  seam  of  ocher  in  the  expectation  of  finding  another  body.  The  total  cuttings  did  not  exceed 
700  feet.  During  the  census  year  173  tons  of  ore  similar  to  that  of  the  Beed  &  Benson,  excepting  that  it  was  of 
,  lower  grade,  assaying  only  about  45  per  cent,  lead,  42  ounces  silver,  with  3  per  cent,  moisture,  were  sold  for  $8,581. 
The  previous  product  was  estimated  at  $22,000. 
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TbeBeed  &  Oood«peed  was  located  as  a  toDnel  site  to  cat  the  Beed  &  Benson  cbimn^  and  all  blind  ledges. 
Work  was  begnfi  on  it  October  14, 1876,  and  with  the  exception  of  a  few  mouths'  intermission  in  187G,  had  been 
prosecnted  contfnnoasly  since.  It  Is  6  by  8  feet,  and  1,617  feet  Ionic,  and  is  timbered  for  the  first  225  feet  only. 
It  is  dry,  excepting  surface  water  in  the  spring,  and  has  a  grade  of  three-quarters  of  an  inch  to  the  rod.  Tho 
tnuik  is  20^  inches  wide,  and  is  of  scantling  and  strap-iron.  Ventilation  is  secured  by  a  4-inch  pi|>e,  a  4-foot 
fan-blower,  and  a  3}  horse-power  Book  waiter  engine.  Work  is  done  by  da^'s  labor,  five  men  being  employed. 
Blasts  are  maile  three  times  a  day,  after  which  the  blower  is  run  for  two  hours.  The  cost  was  about  $20  per 
lini*ar  foot.  It  is  expected  to  cut  tho  chimney  4()0  feet  farther  on  at  aMepth  of  from  1,500  feet  to  1,800  feet  from  the 
croppings.  During  the  preceding  year  the  face  had  been  advanced  330  feet.  In  March,  1870,  the  owners  formed  a 
corporation  under  tbo  name  of  the  Beed  &  Goodspeed  Mining  Company,  having  a  capital  stock  of  $1,000,000  in 
shares  of  $10  each. 

Tho  Saint  Louis  tunnel  was  begun  in  1875  to  develop  the  Sampson  mine,  sitnated  on  the  Beed  &  Benson  ridge. 
Work  C4)ased  in  tho  spring  of  1880.  The  tunnel  is  700  feet  long.  The  Sampson  mine  had  about  500  feet  of 
cuttings,  showing  one  chimney  of  low-grade  ore.    No  ore  had  been  shipped. 

The  Jupiter  Mining  Company  owns  several  claims  on  the  Beed  &  Benson  ridge,  Ij^  miles  north  of  the  Beed 
&  Benson  mine.  The  developments  are  less  than  310  feet  in  extent.  The  ore  is  a  gold  ore  in  narrow  seams, 
and  consists  of  an  oxide  of  iron  assaying  from  $20  to  $100.    No  ore  has  been  shipped. 

MINKS  OF  BILYKB  MOUNTAIN  BETWEEN  SOUTH  FOBS  AND  MINEBAL  FOBS. 

The  mine  of  the  KcHsIer  Mining  Company  covers  part  of  the  ground  of  the  old  Prove  claim.  It  was  worked 
by  a  Now  York  company  in  1872, 1873,  and  1874.  Little  ore  was  obtained,  and  it  was  abandoned.  About  1875  a 
pronpeotor  dlscovere<l  the  carbonate  ore  body  while  overhauling  the  old  dump,  so  says  tradition.  The  mine  was 
l)ought  by  tho  Carbonate  Company  of  Salt  Lake  City,  which  extracted  largo  quantities  of  ore.  In  January,  1879, 
after  tho  large  discovery  ore  body  had  been  nearly  all  extracted,  the  mine  was  sold  to  the  Kessler  Mining  Company 
of  Now  York  city.  This  company  took  out  considerable  ore  and  did  much  prospecting,  but  ceased  work  some 
months  pnwious  to  the  writer's  visit,  at  which  time  the  mine  was  worked  by  a  few  lessees.  The  property  consists 
of  the  following  overlapping,  unpatented  claims :  Carbonate,  1,500  by  200  feet.  Little  Giant,  Sailor  Jack,  Altnras, 
Haker,  and  Deflanoe.  These  are  situated  on  the  summit  of  the  ridge  of  Silver  mountain,  about  11,000  feet  above 
MMi-level,  3  miles  south  of  Argenta,  and  about  G  miles  northwest  of  Alta.  The  formation  is  supposed  by  some  to 
bo  u  part  of  the  Flagstaff  and  Emma  belt  Though  it  is  3  miles  fh)m  the  Beed  &  Benson,  its  position  and  dip 
fiivor  Huch  a  XmAM.  The  ore  is  found  in  several  bodies  near  the  sVirfaoe  on  the  hanging-wall  side  of  a  stratum 
or  iH'lt  of  limestone.  The  largest  body  was  Just  below  the  surface,  and  was  lenticular  in  shape,  its  dimensions 
lieing  2(N)  by  100  by  50  feet«  It  was  timbered  by  305  square  sets,  but  had  caved  in.  The  gangue,  if  such  it  may 
be  ealUHl,  which  surrounds  the  boilies  and  also  serves  as  a  connecting  link  between  them,  consists  of  a  valueless 
m^her  or  limonite.  It  is  very  abundant^  sometimes  fine  and  soft ;  at  other  points  hard  and  siliceons.  Occasionally 
heavy  spar,  oxide  of  numganese,  and  stains  of  malachite  are  found.  The  ore  is  an  ocher,  containing  cemssite  and 
galena,  and  assays  from  30  to  50  per  cent,  lead  and  fW)m  30  to  100  ounces  sih^r.  A  fissure  vein,  called  the  Sailor 
Jaok,  connfH)ts  with  this  l>ody,  and  has  been  the  cause  of  much  litigation.  There  is  also  a  vertical  fault  of  500 
fbet.  The  mine  is  openetl  050  feet  horizontally  and  300  feet  vertically,  below  the  croppings,  by  six  tunnels  and 
one  incline  shaft  Four  of  the  tunnels  and  the  shaft  are  u)>on  the  fissure  vein.  The  cuttings  are  5,500  feet  in 
length.  The  mine  is  dry,  excepting  flrom  surface  water  ih)m  nielting  snows  in  the  spring.  There  is  no  machinery. 
The  ore  is  sent  down  an  extremely  steep  and  n>ugh  trail,  1  mile  in  length,  in  <^  stone  boats  ^  or  sleds,  to  the  bed 
of  the  South  Fork  ravine,  whemH>  it  is  convoyed  in  wagons  18  miles  to  Sandy,  at  a  total  eost  of  $8  50  per  ton. 
During  the  census  yeiir,  (^02  tons  were  proiUuHHl,  which  sold  for  $10,554  74.  The  total  product  of  the  mine  prior 
to  l>etober,  1877,  is  estimated  at  $120,000.  Between  the  above  date  and  the  beginning  of  the  oensns  year,  4,549 
gn>ss  tons,  averaging  about  8  [ler  cent  moisture,  were  sold  for  $261,044  41. 

The  other  mines  of  Silver  mountain,  l)etween  South  and  Mineral  forks,  are : 
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HOT  SPRINGS  DISTRICT. 

This  district  is  situated  iu  the  W&sntch  range,  adjacent  to  and  east  of  Salt  Lake  City,  extending  10  miles 
east  and  west  and  5  miles  north  and  south.  It  was  organizecl  in  December,  1870,  and  now  includes  the  old  Adams 
and  Mill  Creek  districts.  About  two  hundred  and  thirty  locations  have  been  made,  but  not  over  forty  are  still 
held  and  worked.  The  country  rock  is  limestone.  The  ore,  which  occurs  in  small  veins,  is  a  low-grade  ocher 
containing  cerussite  and  galena,  and  sometimes  assays  from  15  to  25  ounces  silver  pex  ton.  Only  a  few  tons  have 
been  shipped.  The  principal  mines  are  the  Henry,  cattings  350  feet;  Lsiwrcnce,  cuttings  250  feet;  General  Scott^ 
cuttings  150  feet;  and  the  Magnet  iron  mine,  having  300  feet  of  openings,  from  which  several  hundred  tons  of  flux 
have  been  shipped. 

DRAPERSVILLE  AND  NEW  EL  DORADO  DISTRICTS. 

These  districts  have  been  abandoned  for  several  years. 

SMELTERS  AND  SAMPLING  MILLS   IN   THE  VICINITY  OF  SALT  LAKE  CITY. 

Oermania  Smelting  and  Refining  Company. — ^This  is  the  only  retining  works  in  the  territory.  It  was 
completed  in  the  autumn  of  1872  as  refining  works  only.  Smelting  furnaces  were  added  in  tlie  spring  of  1874,  since 
which  time  the  works  have  been  Iruuniug  continuously  in  some  department.  It  is  situated  on  the  Utah  Southern 
railroad,  7  miles  south  of  Salt  Lake  City,  and  consists  of  one  reverbcratory  furnace  for  roasting  ore  and  matte  or 
slagging  flue-dust,  three  shaft  smelting  furnaces,  three  softening  and  reiiuing  furnaces,  seven  pots  for  desiiveriEation 
by  zinc  and  refining  of  lead,  six  Faber  du  Faur  zinc  distillation  furnaces,  and  three  English  cupel  furnaces.  This 
is  among  the  most  important  metallurgical  works  of  the  west  It  cost  a  large  sum  of  money,  is  complete,  well 
managed,  and  probably  profitable.  In  the  last;. few  years  it  has  divided  with  the  Morgan  and  the  Mingo  smelters  the 
greater  part  of  the  trade  in  Utah  ores.  For  a  description  of  the  works,  necessarily  imperfect  owing  to  later  changes 
and  improvements,  refertoce  may  be  had  to  the  United  States  Mining  Commissioner's  report  for  1873,  page  261 ; 
and  for  1875,  page  41G. 

Mingo  Furnace  Company. — ^Two  stacks  were  built  in  1872,  and  were  known  as  the  Mountain  Chief  furnaces. 
They  ran  a  few  months,  and  then  were  idle  until  November,  187G,  when  the  property  came  into  the  possession  of 
the  Mingo  Company,  a  branch  of  the  Pittsburgh  Lead  Company.  The  old  stacks  were  repaired,  and  two  others 
were  erected  in  October,  1877.  One  or  more  furnaces  have  been  run  quite  steadily  upon  ore  purchased  in  the  Salt 
Lake  market.  The  works  are  situated  a  half  a  mile  south  of  Sandy,  on  the  Utah  Southern  railroad,  are  complete, 
clean,  air>',  and  well  managed.  The  ai)paratus  consists  of  a  Blake  rock-breaker,  one  pair  of  Cornish  n)lls,  two 
reverberatory  furnaces  for  ore,  matte,  or  flue-dust,  three  shaft  furnaces,  one  No.  5  Baker  blower,  two  Hoot  blowers 
Noa.  5  aud  G,  two  boilers,  and  one  35  horse-power  horizontal  engine. 

The  shaft  furnaces  are  constructed  as  follows :  First,  5  feet  of  concrete,  three  courses  of  common  brick,  and 
two  courses  of  fire-brick  arched  and  convex  below  were  laid.  Then  the  iron  frame  of  the  crucible,  7  by  8  feet, 
rising  28  inches  above  the  ground  line,  was  placed  in  position  and  the  interior  was  filled  with  fire-brick,  excepting  a 
cubical  4-foot  space.  This  was  tamped  with  a  moist  mixture  of  two-thirds  fire-clay  and  one-third  ground  fire  brick, 
and  the  crucible  30  inches  deep  was  cut  out.  An  opening  was  also  made  to  communicate  with  the  lead  well.  The 
shaft  ot  the  furnace  rests  upon  a  cast-iron  plate  supported  by  four  hollow  iron  x)illars  8  inches  in  diameter  and  7 
feet  long,  which  stand  at  the  corners  and  outside  of  the  iron  box.  Between  the  crucible  and  tlie  iron  plate  44<inch 
walls  of  fire-brick  13  inches  thick,  having  a  batter  of  12  inches,  were  built.  The  shaft  of  the  furnace  is  of  brick, 
rectangular,  5  by  5  feet  4  inches  in  cross-section,  and  34  feet  high.  Size  of  the  furnace  at  the  tuyeres  3  by  3  feet  6 
inches.  Tuyeres  to  lead  well,  10  inches.  Tuyeres  to  charging  door,  13  feet  C  inches.  Each  furnace  has  four  tuyei'ea, 
two  at  the  back  and  one  at  each  side.  The  tuyeres  are  water-cooled,  of  wrought  iron,  with  2^inch  openings.  The}' 
usually  last  two  runs  or  about  eight  months.  Experiments  were  made  with  two  bronze  and  two  phosphor  bronze 
tu.>  exes.  These  were  three  times  as  expensive,  and  lasted  about  the  same  time,  becoming  porous  and  leaky.  It 
was  supposed  that  the  fire-brick  walls  would  burn  out  in  ten  days  if  not  protected.  Small  jets  of  water  were  thrown 
on  the  brick,  in  the  smelting  zone,  on  the  back  and  sides  of  the  furnace.  This  water  ran  in  a  channel  at  the  bottom 
to  waste  pipes  at  the  back  and  sides.  Very  little  steam  was  made.  Sometimes  the  brick  crumbled  under  the 
direct  action  of  the  water.  In  such  cases  a  thin  sheet-iron  plate  was  braced  against  the  brick,  and  the  jets  of 
water  turned  upon  it.  In  this  way  runs  of  three  and  four  months  were  made.  The  top  of  each  stack  can  be 
closed  by  a  pair  of  doors  operated  by  a  lever.  The  draught  is  then  through  an  inclined  sheet-iron  flue,  which  passes 
by  each  shaft  furnace  and  into  a  downcast  about  5  feet  square,  thence  through  an  underground  flue  150  feet  to  a 
brick  smoke  stack  93  feet  high  and  4  feet  in  cross-section.  The  sheet-iron  flue  has  a  cross-section  of  3  by  4^  feet. 
After  passing  each  stack  the  bottom  is  removed  for  about  8  feet,  aud  replaced  by  a  funnel  terminating  in  a  sheet-iron 
pipe  1  foot  in  diameter,  which  passes  to  the  mixing  floor.  About  three-quarters  of  the  flue-dust  caught  is  obtained 
here,  very  little  being  lost 
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Ore  is  bought  iu  the  Salt  Lake  market  (see  rates  uud.er  head  of  >^  sampling  works"),  and  i6  then  resampled  at 
the  furnace,  as  a  check,  and  to  give  accurate  data  from  which  to  calculate  the  percentage  of  loss.  These  lots  of 
ore  arc  spread  iu  layers  of  uniform  thickness  over  a  rectangular  area  of  varying  size,  and  thus  form  heaps 
from  3  to  4  feet  in  height.  These  heaps,  which  are  called  "batches",  containing  from  five  to  twenty  different  kinds 
of  ore  in  varying  quantities,  are  shoveled  into  wheelbarrows  and  taken  to  the  furnace.  Every  lot  of  ore  is  not  only 
assayed  for  gold,  silver,  and  lead,  but  is  also  analyzed,  in  a  well-apiK)inted  laboratory,  for  iron,  siiica,  and  sometimes 
for  lime.  The  analyses  are  made  rapidly,  the  apparatus  being  arranged  so  that  one  sample  can  be  furnished  in 
two  hours  or  even  less.  Though  not  absolutelj'  accurate,  the  results  are  close  enough  for  iiractical  purposes..  For 
iron,  500  millij^rams  are  boiled  with  hydrochloric  acid,  and  the  solution  is  titrated  with  permanganate  of  potash; 
for  silica,  200  milligrams  are  digested  in  hydrochloric  acid,  washed  with  water,  and  from  one  to  three  times  with 
acetate  of  ammonia  to  dissolve  any  sulphate  of  lead,  dried  on  filter,  ignited,  and  weighed.  Slag  is  fused  wi!!i 
carbonates  of  soda  and  potash  and  niter,  and  then  treated  as  before  mentioned.  Ore  assays  are  made  in  crucibles, 
one-sixth  to  one-third  assay  ton  being  taken.  For  lead  assays  100  grains,  and  for  moisture  a  halfiK)und,  are  taken. 
Two  hundred  lead  bars,  weighing  about  108  pounds  each,  constitute  a  ^'lof.  Each  bar  is  sampled  with  a  gouge, 
alternate  ones  upon  the  top  and  bottom,  at  one-fourth  of  the  distance  from  the  end  of  the  bar.  These  samples  are 
melted,  and  four  assays,  one  from  each  end  and  side,  made  from  the  resulting  bar.    An  average  of  these  is  taken. 

The  capacity  of  one  furnace  of  the  above  dimensions  is  from  35  to  40  tons  of  smelting  mixture  per  twenty- 
four  hours.  From  eleven-twentieths  to  twelve-twentieths  of  this  is  ore,  and  the  remainder  flux.  The  iron  flux 
comes  from  the  Tintic  district,  and  is  hematite,  containing  about  50  per  cent,  iron,  from  8  to  10  per  cent,  silica,  and 
traces  of  gold  and  silver;  it  costs  $7  50  per  ton.  The  limestone  comes  from  Salt  Lake  City,  contains  about  4  per 
cent,  of  silica,  and  costs  $2  25  per  ton.  The  fuel  used  is  from  13  to  14  per  cent,  of  the  smelting  charge  of  GonnellsYille, 
Pennsylvania,  coke,  costing  from  $22  to  $26  per  ton.  The  pressure  of  the  blast  is  from  10  to  18  inches  of  water, 
averaging  14  inches.  It  requires  nine  hours  for  a  charge  to  reach  the  tuyeres.  Accretions  of  basic  sulphides  form 
on  the  side  of  the  furnace  about  3  inches  below  the  feed-door.  The  smelting  charge  is  so  made  that  the  slag 
should  contain  from  40  to  45  per  cent,  ferrous  oxide,  from  28  to  33  per  cent,  silica,  and  from  15  to  20  per  cent.  lime. 
The  length  of  a  run  is  about  four  months.  The  smelting  charge  contains  from  13  to  22  per  cent,  of  lead.  The 
furnace  is  run  with  a  closed  hearth.  The  lead  from  the  lead-well  tap  runs  into  an  old  sAag-pot,  and,  when  cooled 
somewhat,  is  skimmed.  These  skimmings,  or  lumps,  consisting  probably  of  snbsulphide  of  lead,  and  being  about 
one-sixth  of  the  total  product,  are  returned  to  the  furnace  through  the  feed-hole. 

The  various  metallurgical  products  assay  as  follows: 
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The  flue-dust,  matte,  and  speiss  are  treated  in  a  reverberatory  furnace  constructed  as  follows :  There  are  two 
hearths,  one  of  which  is  level,  30  by  12  feet  j  the  other,  or  slagging  hearth,  at  one  end  of  the  first,  is  10  by  10 
ieet,  slightly  concave  in  length  and  convex  in  width.  This  is  to  keep  the  material  upon  the  slag  hearth  and  also 
to  make  it  run  toward  the  doors.  The  fire-box  extends  entirely  across  the  end  of  the  slagging  hearth.  The  walls 
are  of  fire-brick  and  are  13  iuches  thick.  The  height  of  the  furnace  is  10  inches  on  the  side  and  15  inches  at  the 
center.  There  are  twelve  openings,  7  by  10  inches,  on  a  side,  and  closed  by  iron  doors.  Charges  are  fed  to  the 
furnace  through  two  hoppers  at  the  back  end.  An  underground  flue,  3  by  4^  feet,  is  connected  with  the  main  stack. 
The  only  repairs  necessary  are  made  about  once  a  year  to  the  fire-arch  or  bridge- wall.  Flue-dust  is  wet  down 
and  put  in  with  shovels  at  the  back  of  the  slag-hearth,  and  a  very  quick  fire  is  made.  It  melts  with  very  little  loss 
and  is  raked  out  through  holes  at  the  side.  Ore  is  rarely  roasted,  as  sulphide  ores  are  seldom  bought.  Matte  and 
speiss  are  first  roasted  in  heaps  of  from  50  to  200  tons.  Wood  to  the  depth  of  15  inches  is  laid  upon  the  ground 
and  4  or  5  feet  of  the  matte  piled  upon  it.  It  is  roasted  from  four  to  six  weeks.  This  imperfectly  roasted  material 
is  carted  to  the  rock-breaker  and  crushed  to  the  size  of  a  hazel  nut,  and  is  dumped  through  the  hoppers  into  the 
reverberatories.  A  charge  is  2,400  iK)unds,  and  remains  in  the  furnace  sixteen  hours.  One,  however,  is  drawn  Jind 
another  added  every  four  hours.  It  is  stirred  with  a  rake  every  thirty  minutes  while  on  the  main  hearth,  and  it  is 
not  slagged.  At  the  best  it  contains  several  per  cent,  of  sulphur.  Six  men,  on  twelve-hour  shifts,  at  from  $2  t'O 
$2  50,  are  employed  on  each  furnace  per  twenty-four  hours.  The  fuel  used  is  bituminous  coal,  from  20  to  25  per 
cent.  »f  the  quantity  of  matte  roasted.    When  one  stack  is  running,  the  force  of  men  employed  is  as  follows: 
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The  lead  bullion  is  shipped  directly  to  the  reflQiiig  works  of  the  company,  located  at  Mansfield,  sereu  miles 
tana  Pittsborgh,  Petmsylvania. 

The  statistics  for  the  cenaoB  year  are  as  follows: 

Ow  MQoltod  (net) tons..      6,959 

UktteMnelted do...      1.422 

Lead  bullion  produced „ , do...      2,350 

ffilver  oouUiiied  therein oonoea..  'ii42,563.2 

Gold  eontaiaed  therein : do...  80!J.72 

Cwtl  cononmed  (lOMliog) totia..         598} 

CoftI  coneamed  (steam) do...         30&1 

Colie  coDenmed do...      9,384 

Some  of  these  amoaots  are  approximations. 

MoBGAK  MiNiHa  ANS  Smeltinq  CoMPANY.^Tlie  works  of  this  company  are  situated  on  the  line  of  tlie  Utah 
Sotttbem  rsilroad,C  miles  Bouth  of  Salt  Lake  City.  Tbcy  were  built  iu  1874,aDd  have  been  rauningalmost  continually 
from  that  time.  Tbecompauy  owns  the  Pittsburgh  mine,  in  the  American  Fork  district,  but  their  principal  ore 
supply  id  purchased  iu  the  Salt  Lake  market.  The  plant  consists  of  a  Blake  rock-breaker,  9  by  16  inches ;  two 
reverberatoiy  furnaces,  12  by  20  feet;  a  sbaft  fnniace;  a  Xo.  4^  Baker  blower;  a  hydrauUc  elevator  to  raise  slag, 
etc.,  to  the  feed  door;  a  brick  Bne-dust  chamber;  and  a  turbine  water-wheel  of  40  boi'se-power.  The  furnace  ia 
a  brick  stack,  renting  upon  a  cast-iron  plate  and  pillars,  below  which  are  several  courses  of  brick  and  a  wrought- 
iron  water-jacket.  The  crucible  is  of  fire-brick,  surrounded  by  an  iron  frame.  In  the  bottom  is  a  firmly  tamped 
bed  of  fire-clay  and  sand,  6  inches  thick,  and  below  all  an  iron  plate  to  keep  out  the  moisture.  The  furnace  is 
rectangular  and  37  by  60  inches  inside  measurement.  The  distance  from  the  tuyeres  to  the  lead  welt  is  10 
inches,  and  to  the  feed  door  9  feet  6  inches,  which  was  acknowledged  to  be  too  low.  The  sides  of  the  furnace  and 
jackete  are  vertical.  The  water-jacket  ia  7  inches  thick,  and  is  made  in  four  sections.  The  side  sections  are 
stationary.  The  end  sections  are  hinged  at  the  upper  comers,  thus  allowing  them  to  be  swung  up  overhead  by  a 
poUey  attached  to  the  feed  fioor,  and  giving  easy  access  to  the  furnace.  There  are  two  tap  holes,  one  at  each  end^ 
and  the  usual  lead  well  at  one  comer.  The  furnace  is  run  with  closed  fhmt.  There  are  eight  2-iaoh  tuyeres, 
finir  on  each  side.  The  tuyeres  are  simply  boles  in  the  jacket,  fitted  with  small  movable  oaitingi,  Into  which  the 
galvsnized-iron  air-pipes  are  fitted,  but  they  are  not  liked.  The  usual  tuyere-boles  and  tnyetcsirenld  be  better,  as 
they  would  now  and  then  allow  a  bar  in  the  furnace.  Theair-pipes  are  all  nuderground,  except  a  single  T  opiKioile 
tba  tuyeres  on  each  aide  of  the  furnace. 

The  ore  is  bought  in  the  Salt  Lake  market,  and  is  rarely  sampled  again.    Sometimes  " 
the  Mingo  works,  but  not  regularly ;  the  same  limestone  and  hematite  fluxes  are  used.    At  J| 
oosta  $1  65  per  ton,  and  the  Tintic  hematite  from  $7  25  to  tS  25  per  ton,  depending  4 
ore  (1  ounce  silver  and  Go  ))er  cent,  iron)  or  Black  Stallion  ore  (12  ounces  ^«er  a 
ocber  from  the  Yall^o  mine,  Little  Cottonwood  district,  containing  4&.,b 
cent  lead,  is  ased.    About  50  per  cent,  of  flux  (20  per  cent,  of  lime  a 
slag  contains  about  40  per  cent,  ferrous  oxide,  30  per  cent,  silica,  sdAM 
cent,  of  the  smelting  charge,  and  conaiste  of  GontiellsviUe  coke,  oostJOj 
12}  cents  per  bnshel  of  12  pounds.    The  proportion  in  which  theM  a 
would  be  1  pound  of  charcoal  to  6  pounds  of  coke.     The  perwntage  of  ij 
pieesore  of  the  blast  is  1  inch  of  mercury.    Accretions  form  abontAH 
ftimace  is  about  20  tons  of  ore  per  twenty-foor  hours.    The  ordin 
■even  hours  for  a  charge  to  reach  tiie  tuyeres. 
TDI.  18 2S 
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The  famace  prodacts  assayed  as  follows: 


ProdaotB. 


Lead 

Matte  .... 
Speiss  . . . . 

SUg 

Flue-dost 


Gold. 


Owneet. 

0.24 

Trace. 

$1  60 


SilTcr. 


Trace. 


OttfMat. 
90  to  200 
10  to  20 
6 

0.8 
10  to  25 


W  per  cent. 

8  to  10  per  cent. 

8  per  cent. 

Tr»oe  to  1  per  cent. 

Yuied  with  ore. 


Speiss  is  a  waste  product.  The  flue-dust  caught  is  estimated  to  be  about  1§  per  cent  of  the  charge.  It  is 
collected  in  the  various  compartmeuts  of  a  brick  dust  chamber,  70  by  12  by  12  feet,  hiiving  an  inclined  floor,  from 
which  it  is  6crai)ed  with  hoes  into  vats  on  one  side,  where  it  is  wet  down  and  fed  to  the  furnace  daily.  The 
smoke-stack  is  at  one  end  of  this  chamber  and  GO  feet  in  height.  The  matte,  mixed  with  refuse  coke  dust,  is  piled 
upon  layers  of  wood  and  roasted  in  heaps  (I  foot  wood,  2^  feet  matte).  It  is  then  imperfectly  roasted  for  twelve 
hours  in  1,200-pound  charges  in  the  reverberatories.  Each  furnace  requires  four  men  per  twenty-four  hours.  The 
quantity  of  matte  produced  varies  with  the  ore,  but  is  about  from  one-fifth  to  one-eighth  of  the  ore  smelted.  The  slag- 
pots  of  this  furnace  and  those  of  the  Germania  and  the  Mingo  have  about  the  same  dimensions,  and  give  satisfaction. 
The  essentials  of  a  good  slag-pot  are:  It  should  be  light,  well-balanced,  and  easily  moved;  it  should  hang  on  the 
truck  far  enough  above  the  ground  to  dump  easily ;  it  should  have  a  large  cooling  surface,  that  the  slag  may  chiH 
quickly;  the  bottom  of  the  pot  should  be  of  such  shape*  that  the  matte  will  accumulate  in  one  mass;  the  area* of 
Jeining  surfaces  (matte  and  slag)  should  be  small  that  they  may  be  easily  separated.  The  pots  in  use  conform 
to  these  conditions.  The  dimensions  are  as  follows:  Wheels,  22  inches  in  diameter;  bottom  of  pot  4  or  6  inches 
above  the  ground.    A  pot  of  slag  weighs  about  2G0  pounds,  and  is  handled  by  one  man. 

The  turbine  water-wheel  is  20  inches  in  diameter,  has  22  feet  pressure,  and  uses  1,200  inches  of  water,  as 
measured  by  the  cross-section  of  the  flume. 

The  furnace  force  is  as  follows: 


Class. 


Foremen 

Furnace  men 

Helpers 

Feeders 

Wheelers 

Weighers.... 
Laborers  .... 
Blacksmith.. 


Nnmber 
employed. 

Leni^th  of 
shift. 

"'XT' 

Hourt. 

2 

12 

$300 

2 

12 

825 

2 

12 

225 

2 

12 

825 

2 

12 

2  00 

2 

12 

200 

3 

10 

102 

1 

12 

2  75 

The  bullion  produced  is  shipped  to  the  Omaha  Smelting  and  Befining  Company  or  sold  to  the  Germania 
works,  1  mile  distant.    The  following  are  the  statistics  for  the  census  year: 

Tons. 

Ore  smelted  (gross) 4,797^\W5 

Ore  smelted  (net) 4, 4844^4 

Bullion  prodnced li  1351(8^ 

Contaiumg  172,257  ounces  silver  and  671.3  ounces  gold. 

The  losses  of  various  runs  during  the  year  are  reported  as  follows : 


One ran 

Do 

Loos,  8.40  per  cent,  lead 

Loss,  4.70  per  cent.  aUver 

Gain,  silver 

OaiBofsold. 
Do. 
Do. 
Do. 
Do. 

Loss,  0.05  per  cent,  lead 

Do 

Loss. 5.24  per  cent. lead  .......... 

Gain.  sflTer............ .......... 

Do 

LosSf  0  per  cent,  lead 

liOM.  10  ner  cent,  silver. 

Do 

'Loss,  10  per  cent,  lead 

liOes.  5  t>er  oentk  silver 

Almost  invariably  there  was  a  gain  of  one-half  per  cent.,  or  less,  in  gold,  showing  traces  of  gold  in  the  ore  or 
iSpx,  or  both,  which  were  not  accounted  for.  The  gains  in  silver  were  due  to  some  barrings  which  were  added  to 
tlii^ furnace  without  counting  their  silver  value.  In  general,  in  estimating  loss  account  is  taken  of  the  difference 
in  tVe  assay  of  the  lead- well  at  the  beginning  and  the  assay  at  the  end  of  the  given  time,  the  amount  of  ore  in  the 
body  of  the  furnace,  its  grade,  etc 
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The  following  is  a  report  of  the  working  of  the  Morgan  furnace  daring  December,  1880 : 

Ore  smelted  (gross) tons.. 

Ore  smelted  (net) do... 

Assay  valnein  lead do.., 

Assay  valne  in  silver ounces.. 


547UH 
2,617 


Bullion  produced .'. 

Silver  oontento 

Cootento  of  82  tons  of  matte  produced  in  December. 


Totid 


Tont, 


nm 


m^M 


8ilv«»r. 


Ouneet. 


23. 439. 6 
1,  770. 0 


23,209.0 


The  Ios8|  therefore,  was  as  follows  (including  loss  on  working  matte) :  Silver,  4.22  per  cent. ;  lead,  2.G6  per  cent. 
The  following  table  shows  the  material  used,  including  waste  of  3  per  cent  for  coke  and  15  i>er  cent,  for  charcoal: 


Coke poonde. 

Charoool bnsbeU. 

Iron  ore : tons. 

Llmeetone do... 

Labor  (including  anperintendent) 

Sundries  (oil,  took,  rent»  etc.) 


Total 


Amount 

UMsd. 


185,600 
4,752 
83.6 
71 


Cost  per 
unit. 


$0  011 

11* 
7  60 

1  75 


Total  coat. 


Averajse 

CMt  |Hir 

ton. 


$3,320  00 

546  48 

477  00 

124  25 

1,701  38 


$6  83 

8  08 
40 


0  00 


Saturn  smelter. — Situated  half  a  mile  south  of  Sandy,  near  the  Mingo  works.  It  consists  of  three  very 
dilapidated  stacks,  and  has  been  idle  for  several  years. 

Flagstaff  smelter. — This  smelter  is  located  at  Sandy,  and  was  built  about  1873  by  the  Last  Cbanco 
Company,  of  West  Mountain  district.  It  was  leased  to  the  Flagstaff  Oomitauy  a  few  yi»ars  liitor,  and  has  been 
subleased  occasionally  by  them.  It  has  been  idle  since  September,  1878,  and  is  consequently  somewhat  dilapidated^ 
Some  of  the  machinery  has  been  moved  to  Colorado.  There  are  four  stacks,  resting  on  biick  jiillars  2  feet  square* 
The  water-jacket  is  in  four  sections,  one  for  each  side  and  end.  The  sections  are  from  3  to  5  inches  thick  and  4 
feet  9  inches  high.  The  cross-section  of  the  furnace  at  the  tuyeres  is  4  feet  by  3  i'oet  3  inches,  and  at  the  feed- 
floor  4  by  4  feet.  The  height  of  the  furnace  above  the  tuyeres  is  9 J  feet.  The  tiue-clust  chambers  are  24  by  15  by 
10  feet,  and  the  4-foot  stack  is  80  feet  high.    A  Biiickner  cylinder  was  used  to  roast  the  matte. 

Stevens  smelter. — ^This  smelter  is  situated  at  Sandy,  and  is  a  new  style  of  furnace,  in  which  it  was 
proposed  to  roast  the  ore  with  the  waste  heat  and  smelt  it  with  gas  fuel,  using  raw  fuel,  and  a  blast  of  sui>erheated 
steam  and  hot  air.  This  furnace  is  the  invention  of  Mr.  Levi  Stevens.  A  small  one  was  tried  here  several  years 
ago,  and  was  a  complete  failure.  Another  small  one  was  built  at  Omaha  in  the  spiing  of  1880,  and  gave  such 
satisfaction  that  this  large  one  was  erected  here  in  June,  1880.  It  made  short  exi)eriinental  runs  during  the  summer^ 
taming  out  eight  car-loads  of  bullion.  The  summer's  work  showed  some  defects,  which  were  to  be  modified  in 
succeeding  furnaces,  but  in  general  it  was  satisfactory  to  the  inventor.  It  is  said  that  several  have  been  ordered 
for  Arizona  and  Colorado.  The  plant  consists  of  a  24  horse-power  horizont<al  engine  and  boiler,  a  rock-breaker^ 
a  pair  of  Cornish  rolls,  a  small  Sturtevant  blower,  and  the  furnace.  The  latter  is  a  castirou  box,  G  feet  long, 
H  feet  wide,  and  about  3^  feet  high,  having  part  of  the  bottom  inclined;  it  is  3  feet  above  the  ground,  and 
rests  on  iron  pillars.  The  lower  part  of  the  sides,  the  inclined  portion  of  the  bottom,  and  i)art  of  one  end  are 
protected  by  a  water-jacket.  The  flat  part  of  the  bottom  and  the  upper  portion  of  the  sides  are  lined  with  fire- 
brick, and  the  top  is  covered  with  an  arch  of  the  same  material.  The  space  left  in  the  box  (G  feet  wide,  6  feet 
long,  and  from  18  inches  to  2  feet  high)  is  the  crucible  and  the  furnace  proiier.  Joined  to  the  inclined  side  is 
another  iron  box,  12  feet  long,  inclined  at  an  angle  of  about  35^,  and  also  resting  on  iron  pillars.  The  sides  are 
lined  with  fire-brick,  the  top  is  covered  with  an  arch  of  the  ^ame  material  (the  continuation  of  the  arch  previously 
mentioned),  and  the  bottom  is  formed  by  a  series  of  cast-iron  shelves,  21  inches  wide,  5  inches  apart,  overlapping: 
6  inches,  extending  entirely  across  the  furnace  (G  feet),  and  also  partly  covered  with  fire-brick.  This  is  the  roasting^ 
part  of  the  furnace.  At  the  upper  end  is  an  ordinary  brick  chimney,  in  which  is  a  superheater — an  iron  box 
oontaining  a  coil  of  steam-pipe.  The  firebox  is  at  the  other  end  of  the  furnace  pre |>er,  and  is  inclosed  with 
iron  and  lined  and  arched  with  fire-brick.  There  are  two  sets  of  grate-bars — one  set  inclined  and  stationary,  and 
the  other  horizontal  and  attached  to  a  rod  which  can  be  rotated  from  the  outside  of  the  fire-box,  thus  removing 
the  olinkers.  All  drafts  of  air  are  excluded  from  the  grates,  except  those  which  pass  through  five  3-inch  holes 
on  each  sidei  in  tech  of  which  there  is  a  jet  of  superheated  steam.    The  arched  brick  roof  is  doable,  having  an 
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air-tight  space  of  4  inches,  through  which  air  is  forced  by  a  fan-blower  into  a  small  air-chamber  over  the  fire-boX| 
thence  throngh  twenty  or  thirty  small  pipes  into  the  famace,  where  it  mixes  with  the  coal  gases.  Of  conrse,  this 
arrangement  gives  an  intense  heat  and  melts  almost  anything.  The  fire-bridge  and  the  arch  are  said  to  have  been 
burned  oat  once  or  twice.    The  iron  boxing  is  merely  the  frame  in  which  to  hold  the  various  parts  of  the  furnace. 

Ore  is  fed  into  the  upper  end  of  the  roasting  furnace  by'  a  conveyer.  It  accuoiulates  on  the  shelves,  and 
every  few  minutes  is  pushed  with  a  small  hoe  from  one  shelf  and  falls  to  the  next  .below,  thus  being  roasted  by 
the  waste  heat  of  the  furnace.  Two  men  per  shift  are  required  for  this  work.  When  the  ore  reaches  the  lower 
shelf  it  melts  and  runs  into  the  crucible.  The  slag  is  tapped  and  the  lead  is  dipped  from  an  improvised  lead-well 
as  in  the  ordinary  furnace.  The  roasting  is  imperfect,  as  some  matte  and  speiss  are  oeeasionally  made.  Common 
Utah  lignite  coal  is  shoveled  into  a  sort  of  hopper,  from  which  it  falls  into  the  fire-box  as  fast  as  there  is  space 
for  it  and  it  is  therefore  needed.  This  requires  about  as  many  men  as  an  ordinary  furnace,  but  the  cost  of 
construction  was  claimed  to  be  less.  In  some  of  the  most  successful  runs  1  ton  of  coal  smelted  4  tons  of  the  smelting 
charge,  and  the  loss  of  lead  was  only  8  per  cent.  The.  average  loss  of  lead  was  16  per  cent.  It  was  claimed  that 
there  was  little  or  no  loss  of  silver,  (a)  At  times  the  capacity  of  the  furnace  was  25  tons  per  twenty-four  hours. 
The  inventor's  great  idea  was  to  get  heat  enough,  and  in  that  he  was  more  than  successful  His  trouble  was  in 
controlling  the  heat.  Ore  was  sometimes  melted  on  the  upper  shelf,  and  a  white  cloud  of  oxide  gnd  carbonate  of 
lead  was  passing  off  in  the  flame  that  poured  from  the  chimney.  Local  smelters  were  inclined  to  ridicule  the  new 
furnace.  Considering,  however,  the  inventor's  lack  of  experience  and  knowledge  of  fluxing  ores,  and  that  this  was 
the  first  real  working  furnace  built,  the  results  were  good.  It  is  to  be  hoped  that  additional  experiments  will  be 
made  with  the  modifications  and  improvements  which  use  always  suggests  for  new  inventions. 

In  the  proposed  new  furnace,  the  writer  was  told,  the  crucible  will  be  7  feet  long,  and  a  tnatting  hearth  7  feet 
long  will  connect  it  with  the  shelves.  These  are  to  be  eighteen  in  number,  instead  of  six  or  seven  as  formerly, 
and  a  flue-dust  chamber  is  to  be  added. 

The  Hobn-Silveb  smklteb. — This  smelter  was  in  process  of  construction  at  the  time  of  the  writer's  visiti 
at  South  Cottonwood,  on  the  Utah  Southern  Kailroad,  7  miles  south  of  Salt  Lake  City,  and  intruded  to  smelt  ore 
from  the  Horn-Silver  mine  at  Frisco.  When  finished  it  is  to  contain  five  stacks,  though  at  first  but  one  is  to 
be  completed.  If  experiments  with  that  are  successful  the  others  are  to  be  built.  It  is  to  be  constructed  as 
follows:  An  iron  plate  is  placed  2  feet  below  the  surface  of  the  ground.  On  this  the  crucible  of  fire-brick,  having 
a  bottom  tamped  with  a  mixture  of  clay,  sand,  and  coke,  is  built.  The  water-jackets  will  be  5  feet  high,  of  cast-iron, 
and  in  ten  sections;  four  on  each  side  and  one  at  each  end.  The  end  sections  will  be  hinged  at  the  two  npiier 
corners,  that  they  may  be  easily  lifted  up  by  a  pulley.  The  cross-section  of  the  furnace  at  the  tuyeres  (inside)  is 
9  feet  by  40  inches,  with  the  corners  rounded  on  a  radius  of  14  inches.  Cross-section  at  the  feed-floor,  9  feet  by  68 
inches.  Distance  between  tuyeres  and  feed  floor,  10  feet  7^  inches.  The  ends  of  the  furnace  are  vertical.  Tuyeres 
to  lead-well,  10  inches.  There  will  be  sixteen  tuyeres,  eight  on  each  side,  opposite  each  other;  two  tap-holes,  one 
at  each  end ;  but  only  one  lead-well.  The  capacity  is  estimated  at  80  tons  per  day.  Each  furnace  will  have  a  No. 
6  Baker  blower  and  a  separate  flue-dust  chamber. 

The  Warm  Springs  Smelting  Works. — These  are  situated  about  2  miles  north  of  the  center  of  Salt  Lake 
City.  They  were  among  the  first  works  in  the  territory.  Two  reverberatory  furnaces  were  erected  in  1870,  which 
were  replaced  by  shaft  furnaces.  They  ran  quite  steadily  until  1877,  since  which  time  little  has  been  done.  The 
plant,  although  rather  old,  is  in  fair  condition,  and  works  small  lots  of  ore  bought  in  the  Salt  Lake  market;  bat 
the  establishment  is  not  backed  by  much  capital  and  is  comparatively  unimportant.  It  consists  of  one  Gkttes 
rock-breaker ;  one  reverberatory  roasting  furnace,  8  by  20  feet;  one  shaft  furnace  of  30  tons'  capacity;  one  "So.  5^ 
Baker  blower ;  one  flue-dust  chamber,  8  by  10  by  15  feet,  and  one  25  horse-power  engine  with  boiler.  Daring  the 
census  year  but  two  short  runs  were  made,  and  less  than  1,000  tons  of  ore  were  smelted.  A  peculiarity,  which  may 
be  of  value  in  small  furnaces,  is  found  in  the  construction  of  the  upper  portion  of  the  stack.  The  brick  terminates 
at  the  level  of  the  feed  floor.  Above  that  point  the  stack  is  a  sheet-iron  pipe,  3  feet  in  diameter,  resting  on  an 
iron  tripod.  TJie  circular  ping,  1  foot  wide,  between  the  brick  and  the  iron  stack,  is  covered  with  movable  iron  plates, 
thus  enabling  a  bar  to  be  used  and  a  sledge  to  be  swung  to  detach  incrustations  from  the  sides  of  the  furnace. 

The  Niohols  Conoentbating  Works. — ^These  are  situated  on  the  Utah  Central  Railroad,  in  the  saborbs 
of  Salt  Lake  City.  They  were  begun  in  1873,  when  a  fine  three  and  a  half  story  brick  building,  60  by  80  feet| 
costing  in  the  neighborhood  of  $75,000,  was  erected.  Losses  by  the  Chicago  fire  had  so  crippled  some  of  those 
interested  in  the  enterprise  that  the  necessary  machinery  has  never  been  added.  It  was  intended  to  use  Krom^  dry- 
ore  concentrating  process,  (b)  While  believing  that  the  great  need  of  Utah  is  concentrating  works,  and  recognizing 
the  value  of  the  process  upon  certain  ores,  the  writer  fears  that  the  expense  of  trai^portation  of  the  low-grade  ores 
from  the  mines  to  these  works  will  prevent  profitable  operation. 

a  Of  coarse  this  is  a  mistake,  showing  incorrect  assaying  or  sampling. 

h  For  a  description  of  the  machinery  and  process,  see  the  United  States  Mining  Commissioner's  Beport  for  1876^  P^S*  410. 
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SAMPLING  WOBKS. 

At  the  close  of  the  census  year  there  were  four  sami>ling  works  in  Utah :  the  Utah  Sampling  Works,  at  Salt 
Lake  City ;  the  Pioneer  and  the  Sandy  Sampling  Mills,  at  Sandy;  and  McGorkindale's  Sampling  Works,  at  Milford, 
Beaver  county.  As  the  apx)aratus  and  processes  are  similar  at  all  the  sampling  mills,  a  description  of  two  of  them 
will,  it  is  thought,  suffice. 

The  Pioneeb  Sampling  Mill. — ^This  was  established  at  Salt  Lake  City  in  1871,  and  was  moved  to  Sandy  in 
1872,  where,  since  that  time,  it  has  been  in  operation  continuously.  The  force  employed  consists  of  an  engineer, 
bookkeeper,  night  watchman,  and,  on  an  average,  twelve  laborers.  Sometimes  the  cars  are  unloaded  by  contract^ 
the  men  receiving  10  cents  i>er  ton  to  handle  tbe  ore,  or  12^  cents  if  it  has  to  be  weighed.  The  plant  consists  of 
a  horizontal  boiler  4  by  12  feet,  a  15  horse-power  horizontal  engine,  a  rock-breaker  6  by  4  inches,  a  peculiar  sampling: 
machine,  two  coffee-mill  crushers,  a  dry  kiln  10  by  30  feet,  several  railroad  and  platform  scales,  a  sampling  floor  in. 
the  main  building  30  by  100  feet,  and  sheds  for  ore  12  feet  wide  by  400  feet  long,  12  by  140  feet  and  14  by  175  feet. 
The  cost  of  the  real  estate  a  ud  plant  was  about  $25,000.  The  total  amount  sampled  during  the  census  year  was 
Btated  to  be  15,550a&J^  tons. 

The  peculiar  sampling  machine  above  mentioned  was  invented  at  tbis  place,  and  cost  about  $4,000.  It  occupies- 
a  space  of  8  feet  square  and  40  feet  bigb.  An  elevator  belt  with  buckets  carries  the  ore  to  tbe  top  and  drops  it 
into  a  hopper,  which  is  self-dumping  when  filled  to  a  certain  depth.  The  ore  falls  upon  the  center  of  two  vertical 
partitions  placed  at  right  angles  to  each  other,  and  is  thus  quartered.  Two  alternate  quarters  are  dumped  into 
a  hopper  below.  This  process  is  repeated  three  times.  The  machine  was  very  successful  with  Flagstaff  ore, 
which  contained  8  per  cent,  moisture,  but  when  tried  on  dry  ores  it  gave  too  much  dust,  and  wet  ores  stuck  to  the 
elevator  cups.  It  was  a  great  time-saver,  but  it  gave  considerable  trouble  to  clean  up.  It  had  been  idle  for  two 
years. 

Tbis  mill  also  owned  the  buildings  and  fixtures  of  the  old  Wasatch  sampling  mill.  They  were,  however,  only 
used  in  case  of  a  rush  of  ore* 

Sandy  Sampling  Mill. — Tbis  mill  was  established  in  Salt  Lake  City  in  1870,  was  moved  to  Sandy  in  January 
1876,  and  has  been  running  steadily  since  that  time.  Tbe  works  consist  of  a  Brodie  rock-breaker;  a  Coleman 
coffee-mill  crusher ;  a  10  horse-power  engine  and  boiler ;  sampling  floor,  30  by  80  feet ;  dry  kiln ;  steam  room,  which 
is  used  in  case  the  ore  is  frozen  in  the  sacks ;  and  ore-sheds.  The  cost  of  the  plant  was  about  $8,000.  Eight  men 
are  usually  employed. 

In  sampling  ore  in  Utah  it  is  the  custom  to  sample  tbe  entire  lot  if  it  assays  100  ounces  or  over,  one-fifth  of  the 
lot  if  from  50  to  100  ounces,  and  one-tenth  if  below  50  ounces.  ^Nothing  less  than  one-tenth  is  ever  taken  for  a 
sample.  The  uniform  charges  are  $5  per  ton  for  every  ton  sampled,  the  correctness  of  the  sample  being  guaranteed, 
60  cents  per  ton  on  the  whole  lot  for  commission,  and  three-fourths  of  a  cent  per  sack  for  unsackiug  and  reshipping 
sacks. 

The  following  is  the  method  of  sampling:  The  ore  is  shoveled  upon  a  screen  with  longitudinal  ^-inch  spaces. 
The  coarse  ore  is  put  through  a  rock-breaker  or  coffee-mill  crusher.  This  is  spread  upon  the  fine  ore  and  mixed  by 
shoveling  into  a  heap.  This  heap  is  then  wheeled  away,  every  tenth  shovelful  being  reserved  as  the  sample.  The 
one-tenth  reserved  is  shoveled  into  a  conical  heap,  every  shovelful  falling  upon  the  apex  of  the  cone.  Beginning  at 
the  top  of  the  cone,  the  ore  is  worked  outward  with  a  shovel  until  it  covers  a  circle  upon  the  floor,  and  is  from  6 
to  12  inches  deep.  This  is  quartered.  Diagonally  opposite  quarters  are  rejected,  and  the  remainder  is  treated  in 
the  same  manner  until  the  amount  is  reduced  to  from  30  to  50  pounds.  A  moisture  sample  of  from  ^  a  pound  to  1 
pound  is  then  taken.  It  is  next  placed  on  the  '^  plate",  a  disk  of  chilled  iron  3  feet  9  inches  in  diameter,  where  it 
is  ground  with  a  hammer  like  a  blacksmith's  flatter.  The  quartering  process  is  continued  until  only  2  pounds 
remain.  This  is  ground  so  that  it  will  all  pass  through  a  No.  40  sieve,  and  is  thoroughly  dried  over  an  oil  lamp  or 
a  water-bath,  and  five  5-ounce  bottles  are  filled  and  sealed.  The  label  upon  the  bottle  gives  the  mark  of  the  ore,  the 
date,  the  weight  of  the  ore  actually  sampled,  the  proportion  sampled,  and  the  percentage  of  moisture.  One  bottle  is 
kept  by  the  sampling  works,  one  goes  to  the  buyer  and  one  to  the  seller,  and  two  are  sent  to  anj'  two  of  the  four 
recognized  assayers  in  Salt  Lake  City  whom  the  seller  designates.  The  seller  then  calls,  gets  his  certilicates  of 
assay,  visits  the  ore  buyers  of  the  Morgan,  Mingo,  and  Geruiania  Works,  and,  showing  his  assay  certificates,  asks 
for  bids.  Upon  receiving  them,  he  goes  to  the  highest  bidder,  gives  up  his  sampling  mill  receipt,  and  takes  his 
check.    All  this  requires  but  a  few  hours. 

Ore-buyers  have  had  no  sliding  scale  of  prices  for  several  years,  but  make  an  arbitrary  one.  There  was  some 
complaint  among  the  small  sellers,  who  claimed  that  outsiders  did  not  get  within  a  few  ounces  as  high  assays  as 
they  deserved.    From  what  the  writer  could  see  during  a  brief  visit,  business  seemed  to  be  conducted  honestly. 

All  the  buyers  bid  for  ore  according  to  the  following  rules :  From  the  average  of  the  assay  certificates  the  total 
amount  of  gold,  silver,  and  lead  contained  in  the  given  lot  is  estimated.  Ten  per  cent,  of  the  lead  and  5  i)er  cent» 
of  the  silver  are  deducted  for  loss  in  smelting.  The  remaining  ounces  of  silver  are  multiplied  by  the  Salt  Lake 
market  price  (uniformly  3  cents  lower  than  the  New  York  quotations).  The  weight  of  the  lead  is  multiplied  by  its 
local  market  price  (variable,  depending  on  the  refiners'  needs).    The  weight  of  gold  (if  over  $3  per  ton)  is  multiplied 
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by  $16  per  ounce.    These  products  are  added,  and  from  tbem  from  $12  to  $75  per  ton  is  dedncted,  depending  on 
the  character  of  the  ore  and  the  need  of  the  individnal  fnmaces  of  snch  ores.    Usually  only  from  $8  to  $10  is* 
deducted  firom  low-grade  silver  ores  rich  in  lead. 

FIBE-BRIOE. 

M«rris  &  Evans  were  the  only  firm  in  Utah  which,  at  the  period  under  review,  was  manufecturing  fire-brick. 
The  clay  used  was  obtained  from  a  clay  vein  or  stratum,  from  10  to  25  feet  wide,  on  the  north  side  of  main  Bingham 
caiion,  2^  miles  below* the  town.  They  owned  the  clay  bank,  which  outcropped  for  half  a  mile,  and  had  worked  it 
to  a  depth  of  50  feet  and  about  400  feet  in  length.  The  siliceous  rock  used  came  from  two  quarries,  one  4  miles 
north  and  the  other  4  miles  east  of  Salt  Lake  City.  The  stone  from  the  latter  quarry  was  an  excellent  fire-rock, 
and  was  used  to  line  furnaces  before  the  introduction  of  water-j^ickets.  The  works  were  established  in  1871  or  1872, 
and  were  located  about  a  mile  and  a  half  southwest  from  the  center  of  Salt  Lake  City.  From  10  to  15  men  were 
regularly  employed.  Two  kinds  of  pressed  brick  were  made.  The  kind  most  used  contained  one-third  ground  fire- 
rock  and  two-thirds  clay.  The  other  kind  was  made  of  equal  parts  of  each.  These  bricks  were  of  a  brownish-red 
color,  weighed  a  trifle  over  6  pounds,  cost  905  per  thousand,  and  were  9  by  4^  by  2f  inches  in  size.  They  have 
been  employed  in  the  construction  or  lining  of  all  reverberatory  furnaces  and  fire-boxes  of  metallurgical  works  in 
Utah,  and  have  given  satisfaction.    About  205,000  were  manufactured  during  the  census  year. 

Several  years  ago  a  company  began  the  manufacture  of  a  similar  firebrick.  They  were  bought  out  by  Morris 
&  Evans  in  the  spring  of  1880. 

LEADING. 

Leading,  which  is  the  principal  cause  of  sickness  among  the  miners,  is  caused  not  so  much  by  breathing  the 
fumes  from  the  furnaces  as  from  the  inhalation  of  particles  of  dust  in  the  close  stopes  in  the  dry  lead-producing 
mines.  When  the  symptoms  ap])ear,  a  rest  of  a  week  or  two  in  the  hospital  generally  effects  a  cure.  In  such  cases 
large  doses  of  chloride  of  magnesium  are  administered,  also  some  tincture  of  iron.  The  lead  is  eliminated  in  the 
form  of  a  soluble  chloride.    Over  five  hundred  cases  per  year  are  treated  in  the  two  hospitals. 

SUMMIT  COUNTY. 

UINTAH  DISTRICT. 
[October,  1880.] 

The  Uintah  district  is  situated  on  the  eastern  slope  of  the  Wasatch  range,  and  covers  an  area  8  miles  north  and 
south  by  6  miles  east  and  west  of  its  well  rounded  outlying  ridges.  Park  City,  a  thriving  town  of  about  1,000 
inhabitants,  about  32  miles  east-southeast  of  Salt  Lake  City,  and  30  miles  south  southwest  of  Echo,  on  the  Union 
Pacific  railroail,  is  the  only  settlement.  The  district  was  organized  July  8, 1871.  The  records  show  1,270  locations, 
though  not  over  500  are  in  force.  The  country  rock  is  principally  quartzite,  but  limestone  and  porphyry  are  found. 
The  general  altitude  of  the  mines  is  from  7,500  to  9,500  feet.  A  branch  of  the  Union  Pacific  railroad,  broad  gauge, 
from  Echo  to  Park  City,  was  within  a  few  mouths  of  completion  at  the  time  of  visit  The  Utah  Eastern  narrow-gauge 
railroad,  between  Park  City  and  the  Coalville  coal  mines,  w<as  to  be  completed  about  the  same  time. 

The  Ontario  mine,  the  principal  one  in  the  district,  as  well  as  in  the  territory-,  is  situated,  1^  miles  south  of  Park 
City,  in  a  ravine  having  an  easy  grade  and  smooth,  but  steep  sides.  The  altitude  of  the  mine  above  sea-level  is 
7,800  feet.  It  was  discovered  June  19, 1872,  at  which  time  it  had  an  outcrop  of  ore  about  2  feet  square.  It  was  sold 
in  the  following  August  for  830,000,  since  which  time  work  had  been  prosecuted  vigorously  and  continuously. 
The  earlier  workings  were  by  tunnels  on  the  vein  from  the  bed  of  the  ravine.  In  November,  1873,  hoisting  works 
were  erected.  During  the  years  1873  and  1874  the  ore  was  shipped  to  Salt  Lake  City  and  sold.  During  parts  of 
the  years  1875  and  187G  the  McQenry  and  the  Marsac  mills  were  leased  and  run  on  Ontario  ore. 

The  Ontario  Silver  Mining  Company  was  incorporated  December  16,  1876,  with  a  capital  stock  of  $10,000,000 
in  100,000  shares.  A  new  shaft  was  begun  in  April,  1878.  In  the  following  October  the  old  hoisting  works  were 
destroyed  by  a  fire  which  started  in  the  store-room  and  disabled  the  fire-pump  and  hose  before  it  was  discovered* 
The  loss  of  x>roperty  and  supplies  was  estimated  at  $156,574.  In  the  autumn  of  1881),  to  avoid  threatened  litigation 
which  the  property  had  previously  escaped,  a  compromise  was  made  with  the  Last  Chance  and  some  ac^aoent 
claims,  whereby  50,000  additional  shares  of  capital  stock  were  to  be  issued,  of  which  the  Last  Chance  was  to  receive 
a  large  proportion.  The  property  of  this  company  includes  the  Ontario,  Switzerland,  Last  Chance,  Banner,  Oreat 
Eastern,  and  Monitor  claims,  each  being  1,500  by  200  feet.  The  company  also  owns  two  hoisting  works,  one  saw- 
mill, boarding,  lodging,  and  store  houses,  two  3-acre  mill-sites,  and  one  40-stamp  mill.  With  the  exception  of  a 
350foot  vertical  whim-shaft  and  about  1,000  feet  of  cuttings,  the  work  of  exploration  had  been  confined  to  the 
^*ound  of  the  Ontario  claim. 
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The  ore-bearing  formatioii  is  a  fissure  vein  from  4  to  28  feet  (averaging  8  feet)  wide,  dipping  abont  GC^  N.  in 
a  seamy  white  qoartzite.  In  sinking  the  new  shaft  on  the  hanging- wall  side  of  the  vein,  the  qnartzite  was  replaced 
by  porphyry  at  the  depth  of  about  400  feet,  bat  in  cross-cutting  for  the  vein  a  body  of  quartzite  had  still  to  be 
passed  through.  Porphyry  also  occurs  in  bunches  beside  the  vein  in  the  lower  levels,  and  the  indications  are 
that  as  depth  is  attained  this  will  replace  the  quartzite  as  the  country  rock.  In  the  hill  east  of  the  shafts  the 
ore  came  within  15  feet  of  the  surface  for  150  feet  in  length.  In  other  other  places  ore  which  could  be  profitably 
extracted  did  not  come  within  100  feet  of  the  surface,  from  which  depth  the  ore  body  extended  from  900  to  1,500 
feet  in  length  on  the  vein.  Between  the  100-  and  400-f«ot  levels  there  was  a  contraction  of  the  vein  for  from  100  to  200 
feet  in  length.  In  the  lower  levels  there  were  enlargements  of  the  vein,  three  chimneys,  as  a  rule,  being  found 
upon  a  level.  These  were  from  100  to  300  feet  apart,  from  6  to  8  feet  wide,  and  50  feet  long.  The  ore  is  from  'S  inches 
to  6  feet  (averaging  2  feet)  wide  on  the  hanging-wall  side  of  the  vein,  the  richest  occarring  in  a  narrow  band 
immediately  upon  the  hanging  wall.  The  ore  consists  of  a  soft  bluish  clay  and  qoartz,  containing  ziucblende, 
tetrahedrite,  galena,  pyrite,  and  probably  other  sulphides  of  copper,  antimony,  and  arsenic,  {a)  It  assays  from 
$40  to  $700,  the  battery  samples  averaging  about  $130  at  the  time  of  the  writer's  visit.  That  above  the  400-foot 
level  was  mostly  oxidized  or  free-milling  ore,  and  contained  horn-silver  and  the  carbonates  of  copper.  The  gangue 
of  the  vein  is  quartz,  mostly  fragmentary,  mixed  with  a  bluish  porphyritic  clay  containing  a  small  percentage  of 
pyrite.  No  faults  have  ever  been  found.  Water  was  encountered  39  feet  below  the  surface  at  the  i)oint  of  discovery. 
It  came  entirely  from  the  foot- wall  side  of  the  vein,  and  had  steadily  increased  until,  at  the  period  under  review, 
1,600  gallons  per  minute  were  raised. 

The  early  working  of  the  mine  was  by  tunnels  upon  the  vein,  extending  400  feet  either  way  from  the  bed  of 
the  ntvine.  A  500-foot  vertical  three-compartment  shaft  was  then  sunk  105  feet  north  of  the  C^roppings.  The  inside 
dimensions  of  these  compartments  were  4  by  4  feet,  4  by  4  feet,  and  4  by  G  feet.  Tbe  shaft  cut  the  vein  at  about 
430  feet,  and  is  still  used  as  a  main  working  shaft.  The  new  shaft,  begun  in  April,  1878,  is  in  the  ravine,  230  feet 
north  of  the  old  one.  It  is  thought  that  it  will  cut  the  vein  at  a  depth  of  1,500  feet.  It  is  700  feet  in  deptb.  Gross- 
cuts  from  the  fifth,  sixth,  and  seventh  levels  have  been  run,  intersecting  the  vein.  It  has  three  compartments,  4^ 
by  5  feet,  4J  by  6  feet,  and  5  by  7  feet.  The  timbers  are  10  by  12  inches,  the  sets  5  feet  from  center  to  center,  and 
lagged  with  3-inch  plank.  The  ^rade  of  the  levels  is  three-quarters  of  an  inch  in  12  feet.  The  track  is  18^  inches 
wide,  and  is  made  of  scantling  and  strap  iron.  Above  ground  all  the  track  is  of  iron  y*  rail.  The  csirs  are  of  iron, 
2  feet  4  inches  by  1  foot  10  inches  by  3  feet  4  inches  in  size,  and  hold  about  1,400  pounds.  The  length  of  the  various 
levels  is  as  follows:  First  level,  1,000  feet;  second,  1,315  feet;  thinl,  1,250  feet;  fourth,  1,500  feet;  fifth,  1,510  feet; 
and  sixth,  1,535  feet.  The  total  cuttings,  aside  from  winzes  which  were  obliterated  as  the  stoi>es  advanced,  are 
abont  12,000  feet  Most  of  the  ore  was  stoped  out  above  the  300-foot  level,  but  in  the  remaining  levels  it.  was 
claimed  that  there  was  ore  enough  in  sight  to  last  two  or  three  years  at  the  current  rate  of  production. 

The  method  of  working  is  to  stope  overhand,  whether  ore  is  found  or  not,  the  entire  length  of  the  chimney. 
The  stopes  are  timbered  with  posts  and  caps,  as  the  ground  swells  slightly.  It  is  the  general  iutention  to  keep  the 
mine  oi>ened  one  level  below  the  point  where  stox)ing  was  carried  on.  Both  giant  and  black  powder  are  used« 
Stojies  are  worked  single-handed,  and  drills  and  cross-cuts  double-handed.  Drifting  costs  about  $7  50  per  foot. 
Ventilation  is  secured  through  the  two  shafts  and  the  numerous  winzes  by  air  currents  caused  by  warm  steam 
pipes;  sometimes  a  water-blast  is  employed,  consisting  of  a  4inch  pipe  full  of  water,  under  1  foot  head,  which 
falls  into  an  8-inch  square  box  column  100  feet  long.  The  air  collected  can  be  carried  in  4-inch  galvanized  iron 
pipes  1,000  feet.  The  temperature  of  the  various  levels,  several  hundred  feet  from  tlie  steam  pumps,  but  necessarily 
affected  somewhat  by  them,  is  as  follows :  One  hundred-foot  level,  404°;  200- foot  level,  52©;  300- foot  level,  55 JO; 
400foot  level,  49JO;  500-foot  level,  45°;  COO-foot  level,  44^;  GOO-foot  level,  near  the  steam  pump,  .57o 

The  hoisting  works  at  the  old  shaft  have  beep  rebuilt,  and  occupy  a  building  4G  b}"^  140  feet.  It  contains  six 
64-inch  by  IG-foot  horizontal  boilers  and  one  65  horse-power  engine.  The  rope  is  of  hemp,  2  inches  in  diameter, 
and  lasts  about  eight  months.    The  sheaves  are  32  feet  in  height. 

The  hoisting  works  at  the  new  shaft  are  about  40  by  IGO  feet,  and  compare  favorably  with  those  on  the 
Comstock.  The  machinery  consists  of  two  direct-acting,  coupled,  hoisting  engines,  with  18-inch  C3iin(lers  and 
60-inch  stroke,  of  250  horse-power,  four  horizontal  54-iuch  by  16-foot  boilers,  and  two  large  Babcock  &  Wilcox 
boilers.  This  great  steam-generating  capacity  is  necc^ssary  to  supply  the  large  number  of  steam  pumps  employed. 
The  pressure  of  steam  is  from  90  to  95  pounds.  The  sheaves  are  44  feet  high.  A  fiat  steel  cable,  5  inches  by 
i  inch,  cages  weighing  1,100  pounds,  safeties,  and  indicators  are  used.  The  fiat  cable  has  lasted  twenty -one 
months,  and  was  to  be  used  about  a  year  longer.  At  the  hoisting  works  about  35  conls  of  wood  and  27  tons  of  coal 
are  burned  daily.  The  pumping  is  done  entirely  by  Knowles^s  steam  pumps.  A  large  Cornish  pump  has  been 
ordered,  and  is  to  be  placed  in  position  in  a  few  months.  At  the  time  of  the  writer's  visit  the  pumps  were  working 
at  their  utmost  capacity.  A  700-gallon  tank  was  used  part  of  the  tim<9  to  control  the  fiood.  The  water  was  pumped 
to  the  Union  tunnel,  107  ieet  below  the  collar  of  the  old  shafts  through  which  it  ran  1,051  feet  to  the  surface. 


a  From  experiments  made  by  himflelf  Mr.  Stetefeldt  eAtimated  thst  rich  Ontario  ore  contained  15  per  cent,  zincblende,  G  per  eent. 
galena,  3.3  per  cent,  fjahlore,  and  2  per  cent,  pyrite. 
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The  following  destoiptioD  of  the  pamps  was  Airoishetl  by  tbe  chief  engineer: 
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In  addition  to  these  there  are  six  Knowles  pumpa  of  smaller  sizes  upon  the  snrfoce,  for  fire  pniposes,  feed  <rf 
boilers,  etc 

The  regnlar  force  employed  at  the  mine  is  as  follows: 
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The  cost  of  mining  per  ton  is  aboat  $tl  75. 

The  ore  is  damped  into  ore-houses  holding  several  hundred  tons,  which  are  kept  constantly  Aill,  It  Is 
taken  thence  to  the  mill,  about  a  mile  down  the  ra\ine,  on  contract,  by  four-horiso  teams.  The  cost  of  haaling  is  60 
cents  i>er  ton,  except  in  the  three  wtDter  months,  when  it  is  GO  cents.  At  tbe  beginning  of  the  censas  year  there 
were  42  tons  in  tbe  mine  ore  houses.  They  contained  1,858  tous  at  the  end  of  that  year,  14,037  tons  having  been 
sbijiped  to  the  mill.    Tbns  the  year's  prodact  was  15,85:1  tons.  ^ 

The  disbursementa  during  the  consos  year  were  as  follows:  Labor,  $145,034  93;  mining  supplies,  $110,561  72; 
dividends,  «CO0,OOO. 

The  total  product  since  the  date  of  incorporation,  and  prior  to  the  ceusns  year,  waa  44,776  tons,  fh>in  which 
92,150,000  dividends  have  been  paid.    Tbe  hnllion  product  has  been  as  follows; 

Prodnction  prior  to  date  of  incorporation,  13,604  tons tl.  014,596  96 

Prodnotion  from  date  of  incorporation  (December  16,  lS7ti)  to  Jane  1,  1879 '.,     5,039,6SS  97 

Production  dnriDg  the  ceiuns  year 1,344,783  73 

Total .'. 7,396,986  88 

[A  description  of  tbe  Ontario  mill  is  given  on  page  270.] 
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The  Empire  MiniDg  Company  of  Utah  was  incorporated  in  May,  1878.  Its  property  comprises  a  group  of 
fourteen  overlapping  locations  1^  miles  southwest  of  Park  City  and  about  half  a  mile  west  of  the  Ontario.  The  average 
size  of  these  is  1,500  by  200  feet.  The  Clara  Davis  alone  is  developed  to  a  considerable  extent  This  claim  was 
discovered  in  1871 ;  but  little  was  done,  however,  until  the  organization  of  the  company.  Since  that  time  it  has  been 
worked  by  a  large  force  until  October,  1880,  when  operations  ceased  until  the  Utah  Eastern  railroad  should  be 
completed,  which  would  lower  the  price  of  coal  and  lessen  the  expenses  $60  per  day.  The  company  also  owns  a 
20acre  mill  site,  1^  miles  north  of  Park  City,  on  which  much  grading  had  been  done  for  the  erection  of  a  30stamp 
silver  mill.  Much  of  the  machinery  is  on  the  ground,  but  financial  troubles  seem  likely  to  prevent  its  completion. 
The  capital  stock  of  the  company  is  $10,000,000  in  100,000  shares. 

The  Clara  Davis  is  a  fissure  vein  in  hard  quartzite,  dipping  about  45^  S. ;  on  the  hanging  wall  bodies  of 
porphyry  are  also  found.  It  is  in  the  direction  of  the  western  extension  of  the  Ontario.  The  width  varies  from  2 
to  30  feet,  averaging  about  6  feet.  The  ore,  as  far  as  known,  occurs  in  three  or  four  bodies,  from  2  to  4  feet  wide, 
uiK)n  the  foot  wall.  None  has  been  stoped,  but  it  is  supposed  to  average  $60  to  $100.  The  ore  and  gangue  of 
this  vein  are  very  similar  to  the  Ontario.  The  hoisting  works  consist  of  a  substantial  building,  130  by  40  feet, 
containing  a  horizontal  coupled  engine  of  60  horse-power  and  four  Babcock  &  Wilcox  boilers.  The  sheaves  are 
29  feet  high  and  the  steel  rope  J  inch  in  diameter  and  700  feet  long.  The  mine  is  very  wet,  500  gallons  i)er 
minute  being  raised  during  the  last  workings.  For  this  purpose  two  Blake  steam  pumps,  No.  3  and  No.  6J,  one 
Worthington  pump,  and  one  Crane  pump  are  used.  The  shaft,  which  was  sunk  vertically  from  the  croppings 
through  the  foot  wall,  is  412  feet  deep  and  has  three  compartments,  4  by  4  feet,  4  by  4  feet,  and  4  by  5  feet.  From 
this  crosscuts  are  run  to  the  vein  at  intervals  of  100  feet,  and  drifts  arc  then  started  upon  it.  The  greatest 
horizontal  extent  of  these  drifts  from  east  to  west  is  500  feet.  The  400-foot  level  had  not  at  the  period  under  review 
cut  the  vein,  owing  to  the  inability  of  the  pumps  to  control  the  water.  The  total  cuttings  are  2,200  feet.  Ventilation 
is  produced  by  a  water-blast.  An  inch  pipe  throws  a  jet  of  water  into  a  4-inch  square  box,  which  extends  300 
feet  down  the  shaft.  The  imprisoned  air  is  collected  in  a  barrel  and  conveyed  in  4-iiieh  galvanized-iron  pipes  to 
the  various  drifts.  About  fifty  men  are  regularly  employed  during  the  census  year.  The  cost  of  running  drifts 
per  foot  is  $5;  cross-cuts,  $12;  sinking  shaft,  4  by  14  feet,  $15  for  labor  and  $4  25  for  timber  per  foot.  The 
cost  of  the  improvements  was  $46,000. 

The  White  Pine  mine  is  situated  on  the  summit  and  northern  slope  of  a  ridge  3  miles  southwest  of  Park  City, 
and  has  an  altitude  of  about  9,500  feet.  It  was  discovered  iA  1870.  Little  was  done,  however,  until  1878.  Hoisting 
works  were  erected  in  the  autumn  of  1879,  and  work  had  been  prosecuted,  for  development  only,  up  to  time  of  the 
writei-'s  visit.  Parts  of  the  General  Washington,  War  Eagle,  Tiney,  and  Addie,  overlapping  adjacent  claims,  are 
included  in  the  property.  The  mine  is  known  as  the  White*  Pine,  although  the  veins  carr.ving  ore  are  the 
General  Washington  and  War  Eagle.  These  have  a  parallel  strike,  but  different  dip,  being  225  feet  apart  at  the 
surface,  and  estimated  to  be  400  feet  apart  where  cut  by  the  400-foot  level. 

The  General  Washington  vein  is  not  worked  because  of  legal  troubles.  It  is  a  4-foot  vein  in  quartzite  and 
pori>ljyry,  dipping  70°  N.NB.  The  developments  consist  of  a  208-foot  incline  and  30  feet  of  drifting.  Water 
was  found  80  feet  below  the  surfa'ce. 

The  War  Eagle  vein  is  claimed  to  be  a  large  fissure  or  bedded  vein,  about  60  feet  wide,  dipping  40°  NW.  in 
a  quartzite  and  porphyry  formation.  The  ore  is  principally  in  a  band  from  1  inch  to  3  feet  wide,  and  assays 
about  $50  silver  and  35  per  cent.  lead.  Outside  of  this,  sometimes  extending  for  30  feet,  there  is  low-grade  ore 
assaying  from  $5  to  $30.  The  ore  and  the  gangue  of  the  vein  are  very  similar  to  those  of  the  Ontario,  from  which  it  is 
Bap'i>osed  that  this  was  a  part  of  the  latter's  vein.  It  may  be  so,  but  the  more  natural  conclusion  is  that  this  is  due 
to  a  shnilarity  of  the  country  rock.  Water  was  encountered  60  feet  below  the  surface,  where  the  ore  changed  to  a 
Bulphuret;  the  quantity  raised  is  about  900  gallons  per  hour.  The  mine  is  developed  by  a  400-foot  vertical  two- 
compartment  shaft,  from  which  cross-cuts  run  to  the  vein  at  intervals  of  100  feet.  Three  levels  of  about  400  feet 
each  have  been  driven.  The  total  cuttings  are  2,650  feet.  The  work  has  been  directed  to  developing  the 
proiHjrty  and  no  ore  is  being  stoped.  About  thirty  men  were  employed  during  two-thirds  of  the  census  year. 
The  hoisting  works  consist  of  an  18  horse-power  horizontal  engine,  three  vertical  boilers,  two  Knowles  No.  6J 
Bteam  ])umps,  and  f-inch  wire  rope.  They  are  capable  of  sinking  the  shaft  500  feet,  and  are  reported  to  have 
cost  $40,000. 

The  Marsac  Silver  Mining  and  Milling  Company  built  a  mill  at  Park  City  in  the  summer  of  1874.  The  company 
also  owns  the  Flagstaff  and  six  adjacent  claims.  A  two-compartment  vertical  shaft  was  sunk  400  feet  with  a 
whim.  About  500  feet  of  other  cuttings  were  made  prior  to  1878,  when  work  ceased.  A  limited  amount  of  ore 
was  shipped.  The  mill  is  a  20-stamp  pan  mill,  and  was  leased  about  a  year  in  1875-'76  to  the  Ontario.  It  was 
repaire^l  in  1878,  and  ran  during  the  whole  of  1879  on  Ontiirio  tailiugs.  At  the  time  of  the  writer's  visit  it  was  being 
completely  remodeled.    Dry  kilns  and  a  White  &  Howell  roaster  were  being  added.    It  was  to  be  a  custom  mill. 

In  a  building  near  the  Marsac  mill  and  owned  by  the  company  are  four  McKim  concentrating  machines, 
which  were  used  successfully  to  concentrate  both  the  tailings  of  the  Ontario  and  the  second  tailings  of  the  same 
mine  after  they  had  passed  through  the  Marsac  mill.  The  McKim  concentrator,  patented  February  15, 1876,  was 
invented  at  this  place.    After  considerable  experimenting,  the  machines  were  built  in  1878  and  ran  nearly  two 
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years,  or  nntil  tho  old  reservoirs  of  tailings  were  exhansted.  The  machine  consists  of  a  frame  of  3-  by  4-inch 
timber,  15  feet  long,  5  feet  wide,  and  3  feet  high.  In  this  frame  is  an  endless  canvas  belt  3  feet  9  inches  wide, 
and  14  feet  long  (from  center  to  center  of  the  rollers),  which  passes  over  rollers  at  each  end  10  inches  in  diameter. 
The  canvas  is  nailed  to  laths  which  are  on  the  underside  or  inside  of  the  belt,  half  an  inch  apart,  at  right 
angles  to  its  length.  This  gives  stiffness  and  also  a  certain  flexibility  to  the  belt  Sagging  is  prevented  by  two 
supports  on  which  the  laths  slide.  The  belt  is  level  ]ougitndinally«  bat  has  an  inclination  of  an  inch  to  a  foot 
latitndinally.  This  can  be  varied  to  suit  the  ore  by  means  of  two  screws  to  which  the  ends  of  the  rollers  are 
attached.  Motion  is  imparted  by  a  belt  from  a  cone-pulley  to  one  of  the  rollers.  A  pipe  or  box,  pierced  with 
small  holes,  runs  the  entire  length  of  the  upi)er  side,  furnishing  a  supply  of  water.  There  are  also  distributing 
boxes  at  one  end  of  the  upper  side,  troughs  for  the  water  and  waste  along  the  lower  side,  and  boxes  for  the  ore, 
"szhich  is  washed  from  the  belt  at  the  end  by  jets  of  water.  The  process  is  as  follows :  The  tailings  to  be  treated 
are  fed  into  a  common  agitator,  from  which  they  run  in  a  stream  upon  the  belt  from  tbe  upper  side  at  one  end.  The 
belt  usually  moves  at  the  rate  of  50  feet  per  minute.  Small  streams  of  clear  water  flow  over  it  from  the  distributing 
box  or  pipe  above.  The  heavier  particles  settle  near  tbe  top,  and  tbe  light  ones  are  washed  ofif  into  the  waste 
trough.  Jets  of  water  play  upon  the  belt  as  it  passes  over  one  of  the  rolfers  and  wiish  off  the  adhering  sands. 
Tho  sands  of  the  upper  8  inches  are  caught  in  one  box  as  <'  final  concentrations".  Those  of  the  next  14  inches  are 
caught  in  another  box  as  ^'middlings",  while  the  lower  23  inches  is  waste.  Two  machines  are  placed  side  by 
side  and  the  ''middlings^  are  ruu  into  a  third  placed  below.  A  fourth  machine  is  used  below  all  for  refuse,  etc. 
The  ^^flnal  concentrations"  from  all  three  machines  are  run  into  a  settling  tank  and  saved.  Another  method  is 
to  pass  the  '^  middlings"  and  '^ final  concentrations"  from  tbe  first  two  machines  over  tbe  third,  and  the  ^'  mid<llings" 
of  the  third  over  the  fourth.  Two  men  per  sbift  are  employed,  one  on  the  agitator,  and  one  on  the  machines. 
Sometimes  a  boss  is  also  needed.  The  average  of  the  tailings  treated  was  $13.  The  waste  sands  assayed  from 
$5  to  $6.  Concentrations  assayed  from  $S5  to  $140.  It  required  17  tons  of  tailings  to  make  one  of  concentrations. 
This  was  about  the  average  of  a  shift's  work.  Power  is  furnished  by  a  Leffel  turbine  wheel,  15^  inches  in  diameter. 
The  penstock  is  of  wrought-iron  pipe,  1  foot  in  diameter  and  40  feet  high.  The  power  actually  required  to  run 
one  machine  is  estimated  at  one-half  horse- power. 

The  Park  City  Smelting  Company  has  a  small  water-jacket  shaft  furnace  in  Park  City.  It  was  built  in  .the 
spring  of  1880,  and  made  a  short  run  in  June.  It  started  again  in  the  following  October,  but  there  was  net  sufficient 
ore  to  keep  it  running  longer  than  a  few  weeks.  The  water-jacket  is  of  wrought  iron,  made  in  one  section.  It 
is  3  feet  2  inches  high,  4  inches  thick,  and  has  a  batter  of  4  incbes  upon  each  side.  There  are  five  3-inch  openings, 
which  serve  as  tuyeres.  Ore  is  bought  at  tbe  market  i)rices  ruling  in  Salt  Lake  City.  The  cost  of  the  grading,  the 
roomy  ore-bins,  and  furnace  building,  and  the  particularly  neat  little  furnace,  was  about  $25,000. 

The  other  mines  of  the  Uiurah  district  are: 
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WASATCH  COUNTY. 
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[October,  1880:] 


The  Snake  Creek  district  is  aboat  4  miles  wide  and  6  miles  long.  It  is  sonth  of  the  Uintah  district  and  is  adjacent 
to  it.  It  also  follows  the  boundary  line  between  Wasatch,  Salt  Lake,  aiid  Summit  counties  and  includes  most  of 
the  old  White  Pine  and  Howland  districts.  It  was  organized  in  1870  and  1871.  At  the  period  under  review  there 
were  350  locations  on  the  reC/Ords,  on  100  of  which  assessment  work  was  done.  The  tox>ographical  and  geological 
features  of  this  district  are  similar  to  those  of  the  Uintah. 
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MINES  OF  SNAKE  CHEEK  DI8TSICT. 


MlnM. 

Total 
leofcth  of 
opflnlsgs. 

Total  prodnet 

Condition  at  the  eloee  of 
the  ceaaos  year. 

Beauttka. 

null 

780 

1,670 
430 

None 

Aotlve 

Hoiating  worha  being  hoflt. 

Ore  aaiiaTa  abont  75  oonoea  allTar. 

JouM  Bohadsa 

Small 

do 

plonm^r ,..».,- 

None 

Aaieaament  work 

Actiye 

Ore  on  dnmp  aaaayed  35  to  40  oonoea  aflTer. 
Six  feet  of  milling  ore  awiying  $20. 

New  Bedford  Mialiig  Com- 
pMiy. 

do 

HARBLB  DISTRICT. 

In  this  districti  7  miles  south  of  Park  City,  and  12  miles  east  of  Alta,  near  the  divide  between  Snake  Greek 
and  Little  Cottonwood  districts,  the  claim  of  the  Wasatch  Marble  Company  is  located.  So  far  as  opened,  the 
qnarry  is  only  ^  feet  wide  and  40  feet  long;  bat  there  is  said  to  be  a  vast  supply  of  a  good  bluish-white  marble, 
which  it  was  hoped  would  be  sufiBcient  for  the  Utah  trade.  The  company  has  appropriated  a  small  water-power, 
and  erected  a  mill  costing  about  $4,000  to  saw  out  marble  slabs.  Blocks  from  5  to  7  feet  thick  and  40  feet  lon^ 
can  be  obtained.  This  company  also  owns  some  copper  claims  upon  the  divide.  The  development  is  nominal,  but  the 
croppings  show  a  vein,  from  4  to  6  feet  wide,  in  limestoncTassaying  from  10  to  12  per  cent,  copper,  $8  silver,  and  $4 
gold.  Wood  and  water  are  very  abundant.  Near  this  copper  group  are  many  lead  and  silver  prospects  in 
limestone.  In  one,  the  Shenandoah,  a  stratum  of  peculiar  rock,  locally  called  ^^ hell-fire  rock'',  is  found.  It  is  a 
soft,  somewhat  granular,  limestone  which  [MMsesses  the  property  of  showing  a  streak  of  fire  and  emitting  sparks 
when  rubbed  in  the  dark  by  any  hard  substance. 

BLUE  LEDGE  DISTBIOT. 
[October,  1880.] 

The  Blue  Ledge  distriet  is  situated  east  of  the  Uintah  and  Snake  Creek  districts.  It  is  very  irregular  in  shape, 
but  may  be  called  4  by  6  miles  in  size.  It  was  organized  April  13, 1870.  There  were,  at  the  time  of  the  writer's 
visit,  094  locations  on  reconi,  of  which  probably  not  over  300  are  still  held.  In  this  district  little  ore  was  being 
extracted;  but  works  were  in  course  of  erection  to  thoroughly  prospect  some  of  the  more  promising  veins. 

The  McHenry  mine  was  one  of  the  first  claims  located  in  the  district  The  old  McHenry  Mining  Company  waa 
organized  in  1873,  and  built  a  20-stamp  mill  at  Park  City.  The  mill  ran  on  company's  ore  for  two  months,  but  the 
ore  was  not  free  milling.  The  mill  was  then  leased  to  the  Ontario  company  for  about  a  year.  In  1870  the  entire 
property  was  sold  to  the  Winnamuck  company,  which  expended  considerable  money  in  prospecting.  The  mine 
was  bonded  to  Chambers,  Hanauer  &  Mcintosh  for  $140,000,  who,  in  1878-^70,  spent  $20,000  in  prospecting  it 
About  December  1, 1880,  the  Winnamuck  company  again  took  possession.  The  vein  is  supposed  to  bo  the  same 
as  the  Ontario,  less  than  half  a  mile  distant,  owing  to  its  location  and  similar  characteristics.  It  is  in  quartzitCi 
is  firom  4  to  10  feet  wide,  dips  N.,  and  has  from  1  inch  to  4  feet  of  $00  ore  on  the  hanging  wall.  The  mine  is 
developed  by  several  tunnels,  which,  with  the  various  drifts  and  cross-cuts,  aggregate  3,000  feet  The  lower  tunnel 
runs  on  or  near  the  vein,  is  1,300  feet  long,  and  opens  the  vein  320  feet  below  the  croppings.  Much  water  is 
found. 

The  other  mines  of  Blue  Ledge  district  are : 


lOnea. 


Lady  of  the  Lake 

Vree  S&rer  Mining  Com 
pany. 

Hawkeye  Mining  Company. 

WilUamaon  it  Lowell 


Hbmeatake  Mining  Com- 
pany. 

Little  Giant  Mining  Com- 
pany. 

Xaat  Park  Mining  Com- 
pany. 

Waaatch 

OlflMoe ^ 


Total 
length  of 
opdiinga. 


700 
466 


450 


Total  prodoot 


None 


Condition  at  the  cloee  of 
the  cenaoa  year. 


Shall  being  annk 


AetiTo 

Hointing    worka     being 


Hoiating  worka  oontain  60  hone-power  engine  and  2  large 
Vein,  3|  feet.    Derelopment  haa  ahown  litUe  ore. 

Hoiating  worlca  begun  in  July,  1880,  to  ooat  620,000. 
Haa  aeveral  handled  feet  of  drifta  and  tonnela. 

Claima  dereloped  to  a  limited  extent 

Do. 

Bo. 

Ore  aaaaya  fkem  625  to  676  per  ton. 

Ora  aaaaya  66  per  oeiit  lead,  60  oonoea  allTar,  and  $4  gold. 


ataampompa 
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ELK  HORN  DISTRICT. 
[October,  1880.] 

The  Elk  Horn  district  is  east  of  the  Blae  Ledge  district  It  was  or^i^anized  in  the  spring  of  1879,  and  had 
when  visited  40  locations  in  force,  with  limited  developments. 

UTAH  COUNTY. 

AMEBIOAN  FORK  DISTRICT. 
[September,  1880.] 

The  American  Fork  district  is  at  the  head  of  American  Fork  caiion,  and  is  separated  from  Little  Cottonwood 
district  by  a  sharp  divide.  Its  area  is  6  square  miles.  The  records  show  that  780  loitations  have  been  made  from 
the  date  of  its  organization,  July  21, 1870,  to  September,  1880,  at  which  time  not  over  200  were  actually  held. 
Forest  City,  18  miles  from  American  Fork  city,  on  the  Utah  Southern  railroad,  is  the  mining  town  of  the  district. 
The  surface  of  the  country  is  very  precipitous,  consisting  of  sharp  ridges,  with  almost  perpendicular  bluffs  and  deep 
mountain  gorges,  the  results  of  great  faults  and  subsequent  erossiou.  The  formation  is  limestone  and  quartzite.  The 
mines  are  mostly  at  an  altitude  of  from  9,000  to  11,000  feet  above  sea-level.  In  late  years,  since  the  decline  of  the 
Miller  mine,  the  district  has  been  comparatively  idle.  'f)uring  the  census  year  about  fifty  men  were  employed 
either  for  wages  or  in  prospecting,  but  at  the  period  under  review  there  were  not  over  fifteen. 

The  Miller  mine,  formerly  the  principal  mine  of  the  district,  was  discovered  in  September,  1870,  and  was  sold 
the  following  year  for  $120,000  or  over.  The  Sultana  smelter  (;5  stacks)  was  erected  in  1871-72,  and  ran  irregularly 
until  the  spring  of  1875.  In  1871-*72  a  narrow-gauge  railroad  was  built  up  the  caiion.  to  within  4  miles  of  the 
smelter,  costing  $240,000,  if  report  is  correct.  At  the  same  time  25  stone  charcoal  kilns,  15  at  the  smelter  and 
10  at  the  end  of  the  railroad,  were  constructed.  Everything  was  done  on  a  grand  scale.  At  times  200  men  were 
employed.  The  ore  bodies  gave  out,  and  the  company  shut  down  the  mine  in  December,  1876,  since  which  time  it  has 
only  been  worked  on  lease.  The  coal  kilns,  which  were  of  the  bee-hive  pattern,  and  held  about  25  cords  each,  ran 
almost  continuously  from  1872  to  1877,  making  coal  for  the  Salt  Lake  smelters.  The  traek  was  taken  up  in  1878,  and 
the  iron  sold.  The  bottoms  of  the  old  furnaces  were  torn  up  to  get  the  large  amount  of  lead  contained  in  them,  and 
the  old  slag  dumps  were  profitably  picked  over  four  times  to  find  scraps  of  lead,  unreduced  ore,  and  matte.  In  the 
winter  of  1871-72  a  siphon  tap,  or,  more  properly  speaking,  lead-well,  was  invented  at  this  smelter  by  Mr.  J.  S. 
Gorham,  almost  contemporaneously  with  those  constructed  at  Eureka,  Nevada,  by  Mr.  Arents.  The  mining  proi)erty 
consists  of  nine  patented  and  overlapping  locations  adjacent  to  the  Miller,  on  the  summit  and  western  slope  of  a 
very  high  and  precipitous  ridge  2^  miles  north  of  Forest  City.  The  fact  that  a  large  part  of  the  old  workings  are 
filled  up  renders  it  difiBcult  to  give  a  full  description  of  this  mine.  There  are  10  tunnels,  4  shafts,  and  10,000  feet  of 
openings,  exclusive  of  the  stopes.  The  deepest  workings  are  600  feet  below  the  hilltop,  and  extend  horizontally  900 
feet.  Ore  was  found  in  six  or  eight  large  bodies,  which  began  within  70  feet  of  the  surface,  in  a  belt  of  dolomite. 
About  4,800  tons  were  extracted  from  the  largest  body.  The  ore  was  a  soft  and  very  ferruginous  ocher,  containing 
carbonate  of  lead  and  some  galena.  Wulfenite  and  carbonates  of  copper  were  also  occasionally  found,  together 
with  a  little  zincblende  and  pynte  below  the  water-level  (500  feet).  Various  estimates  are  given  of  the  total 
product  and  the  average  grade  of  the  ore.  The  range  of  these  is  between  13,000  and  15,000  tons,  assaying  from 
40  to  54  per  cent,  lead,  from  30  to  47  ounces  silver,  and  from  $2  to  $10  gold.  A  nearly  vertical  porphyry 
dike  cuts  through  this  hill  near  the  ore  bodies,  and,  according  to  some  accounts,  faults  the  vein.  The  vein  proper, 
as  known  at  the  period  under  review,  was  from  2  to  4  inches  wide,  containing  60-ounce  ore.  It  was  not  this, 
however,  that  was  being  worked  by  the  lessees.  In  the  old  ore  bodies,  among  the  crushed  timbers,  there  were 
supposed  to  be  several  thousand  tons  of  a  mixture  of  waste  and  ore.  Although  rather  dangerous  work,  this 
was  being  extracted  and  the  spaces  retimbered.  In  the  early  days  $20  ore  would  hardly  pay ;  now  $5  ore  will  give  a 
handsome  profit.  Tliis  material,  together  with  selected  portions  of  the  old  dum])s,  is  taken  a  quarter  of  a  mile« 
straight  down  a  hill  having  a  slope  of  40^,  in  stone  boats  8  feet  long  and  2^  feet  wide,  each  holding  about  a  tqp  and 
drawn  by  one  mule,  to  a  water-course  in  a  ravine.  In  the  ravine  it  is  treated  by  two  slightly  modified  Cornish 
hand  jigs  which  together  require  about  a  miner's. inch  of  water.  These  jigs  have  one  man  each  to  operate  them, 
'  and  make  about  3  tons  of  concentrations  per  day  from  15  tons  of  the  ore.  This  method  of  treatment  was  possible  by 
reason  of  the  silver  being  contained  in  the  fine  crystals  of  cerussite,  which  abound  in  the  low-grade  ores.  The 
concentrations  assay  about  from  40  to  60  ounces  silver  and  60  per  cent.  lead.  They  are  shipped  to  Sandy  at  a 
cost  of  $7  i)er  ton. 

The  Wild  Dutchman  mine  is  a  quarter  of  a  mile  east  of  Forest  City.  It  was  discovered  in  1872,  and  sold  to 
the  Omaha  Smelting  and  Refining  Company  of  Nebraska,  who  worked  it  until  September,  1876,  when  it  was  leased. 
It  had  been  idle  since  1880.  The  ore-bearing  formation  is  a  bedded  vein,  from  3  to  40  feet  (average,  20  feet)  wide,  in 
dolomite,  dipping  4fP  SE.  This  has  been  worked  300  feet  in  length  and  450  feet  in  depth.  The  gangue  in  general 
consists  of  from  2  to  3  feet  of  shale  upon  the  foot  wall  and  a  soft  clay  containing  fragments  of  silica,  and  strongly 
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BtaiDed  by  oxide  of  iron,  locally  known  as  ^'  lime  porphyry."  The  ore  occars  iu  scattered  egg-shaped  bunches  of 
from  a  few  pounds  to  600  tons.  Five  large  bodies  have  b^n  foand,  one  20  feet  from  the  sarface,  one  300  feet  from  the 
BorfleM^  and  the  others  between  -these.  The  ore  is  the  nsaal  ochery  carbonate  of  lead  found  in  a  lime  formation, 
and  contains  small  amounts  of  heavy  spar.  At  the  water-line,  in  the  450-foot  tunnel  level,  a  large  body  of  base . 
ore  was  found.  This  consisted  of  iron  and  copper  pyrites,  galena,  and  a  very  large  percentage  of  zincblende.  A 
porphyry  dike  is  said  to  cut  through  the  foot  wall  into  the  vein  near  the  large  bodies  of  ore.  The  mine  is  ODened 
by  seven  working  tunnels  from  the  hillsides  at  various  levels.  The  total  cuttings  are  3,500  feet.  The  lesnees 
obtained  2,880  tons  by  work  similar  to  that  which  was  being  carried  on  at  the  Miller. '  The  total  product  of  the  mine 
is  estimated  at  7,900  tons,  averaging  45  ounces  silver  and  40  per  cent.  lead. 
The  other  mines  of  American  Fork  district  are : 


liiDM. 


Pittelnusih 
BoBdaiy.... 
flOrerBdl. 


Xxodsior   SIlTer   mnhig 
Companj. 

Utah  CoDioUdatod  Hining 
Company. 

Qoeen  of  the  West 

Orphan  

Lire  Yankee  and   Iffary 
XUen. 

Traaaarer 

BilTer  IMpper 

Whiriwind 

jfon'OOM  promtae « >>•••..... 

Hndt^wi 


Total 
length  of 
openings. 


Fut. 
1,185 
800 
al20 


1,000 


476 

600 

1.000 

400 


Total  prodaot 


2,000tona 

117,000 

130  tona  of  lOO-oonce 
ore. 


250  tons. 
600  tons. 


A  fbwtons. 


$3,000. 
15,000. 
None  . 


Condition  at  the  oloee  of 
the  cenaoa  year. 


Active 

Five  men  tunneling 
Active 


.do 


Bemarks. 


Ore  assays  18  oancee  silver,  44  per  cent  lead,  and  $2  gold. 


Idle  ... 
Active. 
Idle  ... 


Some  prospecting  done . . 


Developments  limited ;  ore  argentiferoas  galena,  assaying  60  ooncea  sil- 
ver and  60  per  cent,  lead  and  a  trace  of  gold. 

Seven  claims.    Several  hundred  feet  of  developments. 

In  1874  $28,000  taken  from  one  pocket. 

Ore  assays  60  ounces  silver  and  40  per  cent  lead. 

Ore  formerly  assayed  18  ounces  silver,  7  per  cent,  lead,  snd  |4  gold. 

Ore  assayed  85  ounces  silver  and  some  lesd. 

Ore  assays  10  to  20  ounces  silver  and  40  per  cent.  lead. 


Ore  aasayed  40  ounces  silver. 
An  extension  of  the  Pittsburgh. 


a  Incline;  also  some  tunneling  work. 

There  are  many  other  claims  in  the  American  Fork  district,  perhaps  more  valuable  than  some  of  those 
mentioned,  but  whose  development  is  very  limited. 

8ILVEB  LAKE  DISTRICT. 

[September,  1880.] 

The  Silver  Lake  district  is  southeast  of  the  American  Fork  district,  and  covers  an  area  about  6  miles  square. 
The  country  is  very  rough  and  precipitous,  the  formation  being  quartzite  and  limestone,  with  some  granite.  It 
was  organized  in  January,  1871,  and  the  records  showed  260  locations  at  the  time  of  the  writer's  visit,  of  which 
not  over  10  were  held. 

The  mines  of  oil  ver  Lake  district  are : 


Hinaa. 

ToUl 
length  of 
openings. 

Total  product 

Condition  at  the  doaa  of 
the  census  year. 

Remarks. 

• 

im\mftl4 

Fett 

fi35 

870 
700 
250 

$13.000 : 

Active 

Ore  assays  M  per  cent  lead,  68  ouncea  ailver,  and  a  trace  of  gold}  sellafbr 
$55. 

Ore  assaya  11  ounces  silTer  and  27  per  cent  lead. 

From  200  to  800  tona  ore  and  waste  on  the  dump. 

Ore  aaaays  80  ounces  ailver  and  85  par  cent  lead. 

Waastfih  King  tt  r 

500 

Worked  on  leaae  ....  r ... . 

Austin 

If  one 

Idle 

Kebraaka 

10  tons .T......... 

PRO  YD  HINII^a  DISTBIOT. 
[September,  1880.] 

The  Prove  mining  district  lies  upon  the  western  face  of  the  Wasatch  range,  northeast  of  the  town  of  Provo. 
It  was  organized  in  the  spring  of  1871,  but  for  3'ears  no  regular  organization  has  been  kept  up.  The  country  rock 
is  liDiestone  and  quartzite.  The  ore  is  an  ochery  carbonate  of  high  grade  in  silver,  but  occurs  in  very  small 
quantities.  There  were,  at  the  period  under  review,  about  thirty  claims,  few  of  which  had  over  100  feet  of 
development. 
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ELK  HOBN  DISTBIOT. 
[October,  1880.] 

The  Elk  Horn  district  is  east  of  tbe  Blae  Ledge  district.  It  was  organized  in  the  spring  of  1879,  and  had 
when  visited  40  locations  in  force,  with  limited  developments. 

UTAH  COUNTY. 

AMERICAN  FORK  DISTBIOT. 
[September,  1880.] 

The  American  Fork  district  is  at  the  head  of  American  Fork  cation,  and  is  separated  from  Little  Cottonwood 
district  by  a  sharp  divide.  Its  area  is  6  square  miles.  The  records  show  that  780  locations  have  been  made  from 
the  date  of  its  organization,  July  21, 1870,  to  September,  1880,  at  which  time  not  over  200  were  actually  held. 
Forest  City,  18  miles  from  American  Fork  city,  on  the  Utah  Southern  railroad,  is  the  mining  town  of  the  district. 
The  surface  of  the  country  is  very  precipitous,  consisting  of  sharp  ridges,  with  almost  perpendicular  bluffs  and  deep 
mountain  gorges,  the  results  of  great  faults  and  subsequent  erosion.  The  formation  is  limestoDc  and  quartzite.  The 
mines  are  mostly  at  an  altitude  of  from  9,000  to  11,000  feet  above  sea-level.  In  late  years,  since  the  decline  of  the 
Miller  mine,  the  district  has  been  comparatively  idle.  ^During  the  census  year  about  fifty  men  were  employed 
either  for  wages  or  in  prospecting,  but  at  the  period  under  review  there  were  not  over  fifteen. 

The  Miller  mine,  formerly  the  principal  mine  of  the  district,  was  discovered  in  September,  1870,  and  was  sold 
the  following  year  for  $120,000  or  over.  The  Sultana  smelter  {3  stacks)  was  erected  in  1871-'72,  and  ran  irregularly 
until  the  spring  of  1875.  In  1871-*72  a  narrow-gauge  railroad  was  built  up  the  caiionr  to  within  4  miles  of  the 
smelter,  costing  $240,000,  if  report  is  correct.  At  the  same  time  25  stone  charcoal  kilns,  15  at  the  smelter  and 
10  at  the  end  of  the  railroad,  were  constructed.  Everything  was  done  on  a  grand  scale.  At  times  200  men  were 
employed.  The  ore  bodies  gave  out,  and  the  company  shut  down  the  mine  in  December,  1876,  since  which  time  it  has 
only  been  worked  on  lease.  The  coal  kilns,  which  were  of  the  beehive  pattern,  and  held  about  25  cords  each,  ran 
almost  contiunously  from  1872  to  1877,  making  coal  for  the  Salt  Lake  smelters.  The  track  was  taken  up  in  1878,  and 
the  iron  sold.  The  bottoms  of  the  old  furnaces  were  torn  up  to  get  the  large  amount'of  lead  contained  in  them,  and 
the  old  slag  dumps  were  profitably  picked  over  four  times  to  find  scraps  of  lead,  unreduced  ore,  and  matte.  In  the 
winter  of  1871-72  a  siphon  tap,  or,  more  properly  speaking,  lead- well,  was  invented  at  this  smelter  by  Mr.  J.  S. 
Gorham,  almost  contemporaneously  with  those  constructed  at  Eureka,  Nevada,  by  Mr.  Arents.  The  mining  property 
consists  of  nine  patented  and  overlapping  locations  adjacent  to  the  Miller,  on  the  summit  and  western  slope  of  a 
very  high  and  precipitous  ridge  2^  miles  north  of  Forest  City.  The  fact  that  a  large  part  of  the  old  workings  are 
filled  up  renders  it  difficult  to  give  a  full  description  of  this  mine.  There  are  10  tunnels,  4  shafts,  and  10,000  feet  of 
openings,  exclusive  of  the  stopes.  The  deepest  workings  are  600  feet  below  the  hilltop,  and  extend  horizontally  900 
feet.  Ore  was  found  in  six  or  eight  large  bodies,  which  began  within  70  feet  of  the  surface,  in  a  belt  of  dolomite. 
About  4,800  tons  were  extracted  from  the  largest  body.  The  ore  was  a  soft  and  very  ferruginous  ocher,  containing 
carbonate  of  lead  and  some  galena.  Wulfenite  and  carbonates  of  copper  were  also  occasionally  found,  together 
with  a  little  zincblende  and  pyrite  below  the  water-level  (500  feet).  Various  estimates  are  given  of  the  total 
product  and  the  average  grade  of  the  ore.  The  range  of  these  is  between  13,000  and  15,000  tons,  assaying  from 
40  to  54  per  cent,  lead,  from  30  to  47  onnces  silver,  and  from  $2  to  $10  gold.  A  nearly  vertical  porphyry 
dike  cuts  through  this  hill  near  the  ore  bodies,  and,  according  to  some  accounts,  faults  the  vein.  The  vein  proper, 
as  known  at  the  period  under  review,  was  from  2  to  4  inches  wide,  containing  60-ounce  ore.  It  was  not  this, 
however,  that  was  being  worked  by  the  lessees.  In  the  old  ore  bodies,  among  the  crushed  timbers,  there  were 
supposed  to  be  several  thousand  tons  of  a  mixture  of  waste  and  ore.  Although  rather  dangerous  work,  this 
was  being  extracted  and  the  spaces  retimbered.  In  the  early  days  $20  ore  would  hardly  pay ;  now  $5  ore  will  give  a 
handsome  profit.  Tliis  material,  together  with  selected  portions  of  the  old  dumps,  is  taken  a  quarter  of  a  mile^ 
straight  down  a  hill  having  a  slope  of  40^,  in  stone  boats  8  feet  long  and  2^  feet  wide,  each  holding  about  a  tqp  and 
drawn  by  one  mule,  to  a  water-course  in  a  ravine.  In  the  ravine  it  is  treated  by  two  slightly  modified  Cornish 
hand  jigs  which  together  require  about  a  miner's. inch  of  water.  These  jigs  have  one  man  each  to  operate  them, 
'  and  make  about  3  tons  of  concentrations  per  day  from  15  tons  of  the  ore.  This  method  of  treatment  was  possible  by 
reason  of  the  silver  being  contained  in  the  fine  crystals  of  cernssite,  which  abound  in  the  low-grade  ores.  The 
concentrations  assay  about  from  40  to  60  ounces  silver  and  60  per  cent.  lead.  They  are  shipped  to  Sandy  at  a 
cost  of  $7  ])er  ton. 

The  Wild  Dutchman  mine  is  a  quarter  of  a  mile  east  of  Forest  City.  It  was  discovered  in  1872,  and  sold  to 
the  Omaha  Smelting  and  Refining  Company  of  Nebraska,  who  worked  it  until  September,  1876,  when  it  was  leased. 
It  had  been  idle  since  1880.  The  ore-bearing  formation  is  a  bedded  vein,  from  3  to  40  feet  (average,  20  feet)  wide,  in 
dolomite,  dipping  40^  SE.  This  has  been  worked  300  feet  in  length  and  450  feet  in  depth.  The  gangne  in  general 
consists  of  from  2  to  3  feet  of  shale  upon  the  foot  wall  and  a  soft  clay  containing  fragments  of  silica,  and  strongly 
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Btained  by  oxide  of  iron,  locally  known  as  ^'  lime  porphyry."  The  ore  occnrs  in  scattered  egg-shaped  bnnches  of 
from  a  few  pounds  to  600  tons.  Five  large  bodies  have  biten  found,  one  20  feet  from  the  surface,  one  300  feet  from  the 
snrfoce,  and  the  others  between  these.  The  ore  is  the  usnal  ochery  carbonate  of  lead  found  in  a  lime  formation, 
and  contains  small  amounts  of  heavy  spar.  At  the  water-line,  in  the  450-foot  tunnel  level,  a  large  body  of  base . 
ore  was  found.  This  consisted  of  iron  and  copper  pyrites,  galena,  and  a  very  large  percentage  of  zincblende.  A 
porphyry  dike  is  said  to  cut  through  the  foot  wall  into  the  vein  near  the  large  bodies  of  ore.  The  mine  is  oi)ened 
by  seven  working  tunnels  from  the  hillsides  at  various  levels.  The  total  cuttings  are  3,500  feet.  The  lesnees 
obtained  2,880  tons  by  work  similar  to  that  which  was  being  carried  on  at  the  Miller.  *  The  total  product  of  the  mine 
is  estimated  at  7,900  tons,  averaging  45  ounces  silver  and  40  per  cent.  lead. 
The  other  mines  of  American  Fork  district  are : 


Ifinet. 


Pittalhusih 
Boadaj.... 
flOrerBdl. 


Siedilor   Sflver   Hlnhig 
CoDpanj. 

Utah  CoMoUdatod  Hining 
Company. 

Qoeenof  the  West 

Oiphan 

Lire  Yankee  and   Iffary 
BUea. 

Treararer 

fiUrer  IMpper 

Whiriwind 

HoD'Oomproiniae 

Hndt^wi 


Total 
length  of 
openings. 


Fut. 
1,185 
800 
al20 


1,000 


476 

600 

1.000 

400 


Total  prodaot. 


2, 000  tons 

117,000 

130  tons  of  lOO-oonce 
ore. 


250  tons. 
600  tons. 


Afeirtons. 


$3,000. 
15,000. 
None  . 


Condition  at  the  dose  of 
the  censos  year. 


AotiTe 

Five  men  tunneling 
AotiTe 


do 


Bemarks. 


Ore  assays  18  onnces  silver,  44  per  cent  lead,  and  $2  gold. 


Idle  ... 
Active. 
Idle  ... 


Some  prospecting  done. 


Developments  limited ;  ore  argentiferoas  galena,  assaying  60  onnoes  sfl* 
ver  and  60  per  cent,  lead  and  a  trace  of  gold. 

Seven  claims.    Several  hundred  feet  of  developments. 

In  1874  $28,000  taken  firom  one  pocket. 

Ore  assays  60  ounces  silver  and  40  per  cent.  lead. 

Ore  formerly  assayed  18  ounces  silver,  7  per  cent,  lead,  and  $4  gold. 

Ore  assayed  85  ounces  silver  and  some  lead. 

Ore  assays  10  to  20  ounces  silver  and  40  per  cent  lead. 


Ore  assayed  40  ounces  silver. 
An  extension  of  the  Pittsburgh. 


a  Incline;  also  some  tunneling  work. 


There  are  many  other  claims  in  the  American  Fork  district,  perhaps  more  valuable  than  some  of  those 
mentioned,  but  whose  development  is  very  limited. 


SILVEB  LAKE  DISTRICT. 

[September,  1880.] 

The  Silver  Lake  district  is  southeast  of  the  American  Fork  district,  and  covers  an  area  about  6  miles  square. 
The  country  is  very  rough  and  precipitous,  the  formation  being  quartzite  and  limestone,  with  some  granite.  It 
was  organized  in  January,  1871,  and  the  records  showed  260  locations  at  the  time  of  the  writer's  visit,  of  which 
not  over  10  were  held. 


1 


The  mines  of  Silver  Lake  district  are: 


Hinaa. 

Total 
length  of 
openings. 

Total  product 

Condition  at  the  close  of 
the  census  year. 

Remarks. 

iffllkinaM .1 

Fe9L 
fi35 

870 
700 
250 

$13.000 : 

Active 

Ore  assays  M  per  oent  lead,  58  ouneea  ailver,  and  a  trace  of  goldi  sellafbr 
$55. 

Ore  assays  11  ounces  sQrer  and  27  per  oent.  lead. 

From  200  to  800  tons  ore  and  waste  on  the  dump. 

Ore  assaya  80  ouneea  silrer  and  85  par  oent.  lead. 

WaoatfihKinffTr 

500 

Worked  on  leaae 

Austin 

None............ ...... 

Idle 

Kehraaka 

10  tons ...... ...*.....r 

PBOYO  HINII^a  DISTBIOT. 
[September,  1880.] 

The  Prove  miuinji^  district  lies  upon  the  western  face  of  the  Wasatch  range,  northeast  of  the  town  of  Provo. 
It  was  organized  in  the  spring  of  1871,  but  for  years  no  regular  organization  has  been  kept  up.  The  country  rock 
is  limestone  and  quartzite.  The  ore  is  an  ochery  carbonate  of  high  grade  in  silver,  but  occurs  in  very  small 
quantities.  There  were,  at  the  period  under  review,  about  thirty  claims,  few  of  which  had  over  100  feet  of 
development. 
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ELK  HOBN  DISTRICT. 

[October,  1880.] 

The  Elk  Horn  district  is  east  of  the  Blae  Ledge  district  It  was  orii^anized  in  the  spring  of  1879|  and  had 
when  visited  40  locations  in  force,  with  limited  developments. 

UTAH  COUNTY. 

AMEBICAN  FORK  DISTRICT. 
[September,  1880.] 

The  American  Fork  district  is  at  the  head  of  American  Fork  caiion,  and  is  separated  from  Little  Cottonwood 
district  by  a  sharp  divide.  Its  area  is  6  square  miles.  The  records  show  that  780  lo(;ation8  have  been  made  from 
the  date  of  its  organization,  July  21, 1870,  to  September,  1880,  at  which  time  not  over  200  were  actually  held. 
Forest  City,  18  miles  from  American  Fork  city,  on  the  Utah  Southern  railroad,  is  the  mining  town  of  the  district. 
The  surface  of  the  country  is  very  precipitous,  consisting  of  sharp  ridges,  with  almost  perpendicular  bluffs  and  deep 
mountain  gorges,  the  results  of  great  faults  and  subsequent  erosion.  The  formation  is  limestone  and  quartzite.  The 
mines  are  mostly  at  an  altitude  of  from  9,000  to  11,000  feet  above  sea-level.  In  late  years,  since  the  decline  of  the 
Miller  mine,  the  district  has  been  comparatively  idle,  inuring  the  census  year  about  fifty  men  were  employed 
either  for  wages  or  in  prospecting,  but  at  the  period  under  review  there  were  not  over  fifteen. 

The  Miller  mine,  formerly  the  principal  mine  of  the  district,  was  discovered  in  September,  1870,  and  was  sold 
the  following  year  for  $120,000  or  over.  The  Sultana  smelter  (;5  stacks)  was  erected  in  1871-'72,  and  ran  irregularly 
uiitil  the  spring  of  1875.  In  187W72  a  narrow-gauge  railroad  was  built  up  the  cation-  to  within  4  miles  of  the 
smelter,  costing  $240,000,  if  report  is  correct.  At  the  same  time  25  stone  charcoal  kilns,  15  at  the  smelter  and 
10  at  the  end  of  the  railroad,  were  constructed.  Everything  was  done  on  a  grand  scale.  At  times  200  men  were 
employed.  The  ore  bodies  gave  out,  and  the  company  shut  down  the  mine  in  December,  1876,  since  which  time  it  has 
only  been  worked  on  lease.  The  coal  kilns,  which  were  of  the  bee-hive  pattern,  and  held  about  25  cords  each,  ran 
almost  continuously  from  1872  to  1877,  making  coal  for  the  Salt  Lake  smelters.  The  track  was  taken  up  in  1878,  and 
the  iron  sold.  The  bottoms  of  the  old  furnaces  were  torn  up  to  get  the  large  amount  of  lead  contained  in  them,  and 
the  old  slag  dumps  were  profitably  picked  over  four  times  to  find  scraps  of  lead,  unreduced  ore,  and  matte.  In  the 
winter  of  1871-'72  a  siphon  tap,  or,  more  properly  speaking,  lead-well,  was  invented  at  this  smelter  by  Mr.  J.  S. 
Gtorham,  almost  contemporaneously  with  those  constructed  at  Eureka,  Nevada,  by  Mr.  Areuts.  The  mining  property 
consists  of  nine  patented  and  overlapping  locations  adjacent  to  the  Miller,  on  the  summit  and  western  slope  of  a 
very  high  and  precipitous  ridge  2^  miles  north  of  Forest  City.  The  fact  that  a  large  part  of  the  old  workings  are 
filled  up  renders  it  difficult  to  give  a  full  description  of  this  mine.  There  are  10  tunnels,  4  shafts,  and  10,000  feet  of 
oi)enings,  exclusive  of  the  stopes.  The  deepest  workings  are  600  feet  below  the  hill- top,  and  extend  horizontally  900 
feet.  Ore  was  found  in  six  or  eight  large  bodies,  which  began  within  70  feet  of  the  surface,  in  a  belt  of  dolomite. 
About  4,800  tons  were  extracted  from  the  largest  body.  The  ore  was  a  soft  and  very  ferruginous  ocher,  containing 
carbonate  of  lead  and  some  galena.  Wulfenite  and  carbonates  of  copper  were  also  occasionally  found,  together 
with  a  little  zincblende  and  pyrite  below  the  water-level  (500  feet).  Various  estimates  are  given  of  the  total 
product  and  the  average  grade  of  the  ore.  The  range  of  these  is  between  13,000  and  15,000  tons,  assaying  from 
40  to  54  per  cent,  lead,  from  30  to  47  ounces  silver,  and  from  $2  to  $10  gold.  A  nearly  vertical  porphyry 
dike  cuts  through  this  hill  near  the  ore  bodies,  and,  according  to  some  accounts,  faults  the  vein.  The  vein  proper, 
as  known  at  the  period  under  review,  was  from  2  to  4  inches  wide,  containing  60-ounce  ore.  It  was  not  this, 
however,  that  was  being  worked  by  the  lessees.  In  the  old  ore  bodies,  among  the  crushed  timbers,  there  were 
supposed  to  be  several  thousand  tons  of  a  mixture  of  waste  and  ore.  Although  rather  dangerous  work,  this 
was  being  extracted  and  the  spaces  retimbered.  In  the  early  days  $20  ore  would  hardly  pay ;  now  $5  ore  will  give  a 
handsome  profit.  This  material,  together  with  selected  portions  of  the  old  dumps,  is  taken  a  quarter  of  a  mile, 
straight  down  a  hill  having  a  slope  of  40^,  in  stone  boats  8  feet  long  and  2^  feet  wide,  each  holding  about  a  tqp  and 
drawn  by  one  mule,  to  a  water-course  in  a  ravine.  In  the  ravine  it  is  treated  by  two  slightly  modified  Cornish 
hand  jigs  which  together  require  about  a  miner's,  inch  of  water.  These  jigs  have  one  man  each  to  operate  them, 
'  and  make  about  3  tons  of  concentrations  per  day  from  15  tons  of  the  ore.  This  method  of  treatment  was  possible  by 
reason  of  the  silver  being  contained  in  the  fine  crystals  of  cerussite,  which  abound  in  the  low-grade  ores.  The 
concentrations  assay  about  from  40  to  60  ounces  silver  and  60  per  cent.  lead.  They  are  shipped  to  Sandy  at  a 
cost  of  $7  i)er  ton. 

The  Wild  Dutchman  mine  is  a  quarter  of  a  mile  east  of  Forest  City.  It  was  discovered  in  1872,  and  sold  to 
the  Omaha  Smelting  and  Refining  Company  of  Nebraska,  who  worked  it  until  September,  1876,  when  it  was  leased. 
It  had  been  idle  since  1880.  The  ore-bearing  formation  is  a  bedded  vein,  from  3  to  40  feet  (average,  20  feet)  wide,  in 
dolomite,  dipping  40^  SE.  This  has  been  worked  300  feet  in  length  and  450  feet  in  depth.  The  gangue  in  general 
consists  of  from  2  to  3  ieet  of  shale  upon  the  foot  wall  and  a  soft  clay  containing  fragments  of  silica,  and  strongly 
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staiDed  by  oxide  of  iron,  locally  known  as  ^'  lime  porphyry."  The  ore  occurs  in  scattered  egg-shaped  banches  of 
from  a  few  pounds  to  600  tons.  Five  large  bodies  have  biten  found,  one  20  feet  from  the  surface,  one  300  feet  from  the 
surface,  and  the  others  between  these.  The  ore  is  the  usual  ochery  carbonate  of  lead  found  in  a  lime  formation, 
and  contains  small  amounts  of  heavy  spar.  At  the  water-line,  in  the  450-foot  tunnel  level,  a  large  body  of  base . 
ore  was  found.  This  consisted  of  iron  and  copper  pyrites,  galena,  and  a  very  large  percentage  of  zincblende.  A 
porphyry  dike  is  said  to  cut  through  the  foot  wall  into  the  vein  near  the  large  bodies  of  ore.  The  mine  is  oiiened 
by  seven  working  tunnels  from  the  hillsides  at  various  levels.  The  total  cuttings  are  3,500  feet.  The  lesnees 
obtained  2,880  tons  by  work  similar  to  that  which  was  being  carried  on  at  the  Miller. '  The  total  product  of  the  mine 
is  estimated  at  7,900  tons,  averaging  45  ounces  silver  and  40  per  cent.  lead. 
The  other  mines  of  American  Fork  district  are : 


Ifinet. 


Pittalnudi 
BoBdfty.... 
flOrerBdl. 


Szedsior   Sflrer   Htiihig 
Compuij. 

Utah  ConaoUdatod  Hining 
Compftny. 

Qoeen  of  the  West 

Oiphftn 

Lire  Yuikee  and 
Bllen. 

Treararer 

Silver  IMpper 

Whirlwind 

Hon<oomproiniM. . . 

Hnda^wi 


Iffary 


Total 
length  of 
openings. 


Fut. 
1,185 
800 
al20 


1,000 


476 

600 

1.000 

400 


Total  product 


2, 000  tons 

117,000 

130  tons  of  lOO^nmoe 
ore. 


250  tons. 
600  tons. 


Afbwtons. 


$3,000. 
15^000. 
None  . 


Condition  at  the  oloee  of 
the  censos  year. 


Aotive 

Five  men  tunneling 
AiOtiTe 


do 


Bemarks. 


Idle  ... 
Aotiye. 
Idle  ... 


Some  prospecting  done . . 


Ore  assays  18  oancee  silver,  44  per  cent  lead,  and  $2  gold. 


Developments  limited ;  ore  argentlferons  galena,  assaying  60  oonces  sil- 
ver and  60  per  cent,  lead  and  a  trace  of  gold. 

Seven  claims.    Several  hundred  feet  of  developments. 

In  1874  $28,000  taken  firom  one  pocket. 

Ore  assays  60  oonces  silver  and  40  per  cent  lead. 

Ore  formerly  assayed  18  ounces  silver,  7  per  cent,  lead,  and  $4  gold. 

Ore  assayed  85  oonces  silver  and  some  lead. 

Ore  assays  10  to  20  oonces  silver  and  40  per  cent  lead. 


Ore  assayed  40  ounces  silver. 
An  extension  of  the  Pittsburgh. 


a  Incline;  also  some  tunneling  work. 


There  are  many  other  claims  in  the  American  Fork  district,  perhaps  more  valuable  than  some  of  those 
mentioned,  bat  whose  development  is  very  limited. 

STLYEB  LAKE  DISTRICT. 

[September,  1880.] 

The  Silver  Lake  district  is  southeast  of  the  American  Fork  district,  and  covers  an  area  abont  6  miles  square. 
The  country  is  very  rough  and  precipitous,  the  formation  being  quartzite  and  limestone,  with  some  granite.  It 
was  organized  in  January,  1871,  and  the  records  showed  260  locations  at  the  time  of  the  writer's  visit,  of  which 
not  over  10  were  held. 

The  mines  of!lilver  Lake  district  are: 


Hinaa. 

Total 
length  of 
openings. 

• 

Total  product. 

Condition  at  the  does  of 
the  census  year. 

Remarks. 

• 

lfn\maMTTT..TT  .,,,-. 

FetL 

fi35 

870 
700 
250 

$13.000 : 

Active 

Ore  assays  M  per  cent  lead,  58  ounces  silTer,  and  a  trace  of  gold}  sellafbr 
$55. 

Ore  asssya  11  ounces  sUver  and  27  per  cent.  lead. 

From  200  to  800  tona  ore  and  waste  on  the  dump. 

Ore  assays  80  ounces  silrer  and  85  per  cent  lead. 

WaoatflhKing 

500 

Worked  on  lease  ...■.-.... 

Austin 

XTone.. ....••.....••... 

Idle 

Kehraaka 

10  tons ................ 

PBOVO  HINII^a  DISTBIOT. 
[September,  1880.] 

The  Provo  mining  district  lies  upon  the  western  face  of  the  Wasatch  range,  northeast  of  the  town  of  Provo. 
It  was  organized  in  the  spring  of  1871,  but  for  years  no  regular  organization  has  been  kept  up.  The  country  rock 
is  limestone  and  quartzite.  The  ore  is  an  ochery  carbonate  of  high  grade  in  silver,  but  occurs  in  very  small 
quantities.  There  were,  at  the  period  under  review,  about  thirty  claims,  few  of  which  had  over  100  feet  of 
development. 
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ELK  HOBN  DISTRICT. 

[October,  1880.] 

The  Elk  Horn  district  is  east  of  the  Blue  Ledge  district  It  was  organized  in  the  spring  of  1879,  and  had 
when  visited  40  locations  in  force,  with  limited  developments. 

UTAH  COUNTY. 

AMERICAN  FORK  DISTRICT. 

[September,  1880.] 

The  American  Fork  district  is  at  the  head  of  American  Fork  cation,  and  is  separated  from  Little  Cottonwood 
district  by  a  sharp  divide.  Its  area  is  G  square  miles.  The  records  show  that  780  locations  have  been  made  from 
the  date  of  its  organization,  July  21, 1870,  to  September,  1880,  at  which  time  not  over  200  were  actually  held. 
Forest  City,  18  miles  from  American  Fork  city,  on  the  Utah  Southern  railroad,  is  the  mining  town  of  the  district 
The  surface  of  the  country  is  very  precipitous,  consisting  of  sharp  ridges,  with  almost  perpendicular  bluffs  and  deep 
mountain  gorges,  the  results  of  great  faults  and  subsequent  erosion.  The  formation  is  limestone  and  quartzite.  The 
mines  are  mostly  at  an  altitude  of  from  9,000  to  11,000  feet  above  sea-level.  In  late  years,  since  the  decline  of  the 
Miller  mine,  the  district  has  been  comparatively  idle.  'f)uring  the  census  year  about  fifty  men  were  employed 
either  for  wages  or  in  prospecting,  but  at  the  period  under  review  there  were  not  over  fifteen. 

The  Miller  mine,  formerly  the  principal  mine  of  the  district,  was  discovered  in  September,  1870,  and  was  sold 
the  following  year  for  $120,000  or  over.  The  Sultana  smelter  (;5  stacks)  was  erected  in  1871-'72,  and  ran  irregularly 
until  the  spring  of  1875.  In  1871-*72  a  narrow-gauge  railroad  was  built  up  the  caflour  to  within  4  miles  of  the 
smelter,  costing  $240,000,  if  report  is  correct.  At  the  same  time  25  stone  chaitioal  kilns,  15  at  the  smelter  and 
10  at  the  end  of  the  railroad,  were  constructed.  Everything  was  done  on  a  grand  scale.  At  times  200  men  were 
employed.  The  ore  bodies  gave  out,  and  the  company  shut  down  the  mine  in  December,  1876,  since  which  time  it  has 
only  been  worked  on  lease.  The  coal  kilns,  which  were  of  the  beehive  pattern,  and  held  about  25  cords  each,  ran 
almost  continuously  from  1872  to  1877,  making  coal  for  the  Salt  Lake  smelters.  The  track  was  taken  up  in  1878,  and 
the  iron  sold.  The  bottoms  of  the  old  furnaces  were  torn  up  to  get  the  large  amount  of  lead  contained  in  them,  and 
the  old  slag  dumps  were  profitably  picked  over  four  times  to  find  scraps  of  lead,  unreduced  ore,  and  matte.  In  the 
winter  of  1871-'72  a  siphon  tap,  or,  more  properly  speaking,  lead-well,  was  invented  at  this  smelter  by  Mr.  J.  S. 
Gtorham,  almost  contemporaneously  with  those  constructed  at  Eureka,  Nevada,  by  Mr.  Areuts.  The  mining  property 
consists  of  nine  patented  and  overlapping  locations  adjacent  to  the  Miller,  on  the  summit  and  western  slope  of  a 
very  high  and  precipitous  ridge  2^  miles  north  of  Forest  City.  The  fact  that  a  large  part  of  the  old  workings  are 
filled  up  renders  it  difficult  to  give  a  full  description  of  this  mine.  There  are  10  tunnels,  4  shafts,  and  10,000  feet  of 
openings,  exclusive  of  the  stopes.  The  deepest  workings  are  600  feet  below  the  hilltop,  and  extend  horizontally  900 
feet.  Ore  was  found  in  six  or  eight  large  bodies,  which  began  within  70  feet  of  the  surface,  in  a  belt  of  dolomite. 
About  4,800  tons  were  extracted  from  the  largest  body.  The  ore  was  a  soft  and  very  ferruginous  ocher,  containing 
carbonate  of  lead  and  some  galena.  Wulfenite  and  carbonates  of  copper  were  also  occasionally  found,  together 
with  a  little  zincblende  and  pyrite  below  the  water-level  (500  feet).  Various  estimates  are  given  of  the  totsd 
product  and  the  average  grade  of  the  ore.  The  range  of  these  is  between  13,000  and  15,000  tons,  assaying  from 
40  to  54  per  cent,  lead,  from  30  to  47  ounces  silver,  and  from  $2  to  $10  gold.  A  nearly  vertical  porphyry 
dike  cuts  through  this  hill  near  the  ore  bodies,  and,  according  to  some  accounts,  faults  the  vein.  The  vein  proper, 
as  known  at  the  period  under  review,  was  from  2  to  4  inches  wide,  containing  OOounce  ore.  It  was  not  this, 
however,  that  was  being  worked  by  the  lessees.  In  the  old  ore  bodies,  among  the  crushed  timbers,  there  were 
supposed  to  be  several  thousand  tons  of  a  mixture  of  waste  and  ore.  Although  rather  dangerous  work,  this 
was  being  extracted  and  the  spaces  retimbered.  In  the  early  days  $20  ore  would  hardly  pay ;  now  $5  ore  will  give  a 
handsome  profit.  Tliis  material,  together  with  selected  portions  of  the  old  dumps,  is  taken  a  quarter  of  a  mile« 
straight  down  a  hill  having  a  slope  of  40^,  in  stone  boats  8  feet  long  and  2^  feet  wide,  each  holding  about  a  tqp  and 
drawn  by  one  mule,  to  a  watercourse  in  a  ravine.  In  the  ravine  it  is  treated  by  two  slightly  modified  Cornish 
hand  jigs  which  together  require  about  a  miner's. inch  of  water.  These  jigs  have  one  man  each  to  operate  them, 
and  make  about  3  tons  of  concentrations  per  day  from  15  tons  of  the  ore.  This  method  of  treatment  was  possible  by 
reason  of  the  silver  being  contained  in  the  fine  crystals  of  cerussite,  which  abound  in  the  low-grade  ores.  The 
concentrations  assay  about  from  40  to  60  ounces  silver  and  60  per  cent.  lead.  They  are  shipped  to  Sandy  at  a 
cost  of  $7  i>er  ton. 

The  Wild  Dutchman  mine  is  a  quarter  of  a  mile  east  of  Forest  City.  It  was  discovered  in  1872,  and  sold  to 
the  Omaha  Smelting  and  Refining  Company  of  Nebraska,  who  worked  it  until  September,  1876,  when  it  was  leased. 
It  had  been  idle  since  1880.  The  ore-bearing  formation  is  a  bedded  vein,  from  3  to  40  feet  (average,  20  feet)  wide,  in 
dolomite,  dipping  40^  SE.  This  has  been  worked  300  feet  in  length  and  450  feet  in  depth.  The  gangae  in  general 
consists  of  from  2  to  3  feet  of  shale  upon  the  foot  wall  and  a  soft  clay  containing  fragments  of  silica,  and  strongly 
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BtaiDed  by  oxide  of  iron,  locally  knowD  as  ^^  lime  porphyry."  The  ore  occurs  iu  scattered  egg-shaped  boDches  of 
from  a  few  ponnds  to  600  tons.  Five  large  bodies  have  b^n  found,  one  20  feet  from  the  surface,  one  300  feet  from  the 
Borfacef  and  the  others  between  these.  The  ore  is  the  usual  ochery  carbonate  of  lead  found  in  a  lime  formation, 
and  contains  small  amounts  of  heavy  spar.  At  the  water-line,  in  the  4d0-foot  tunnel  level,  a  large  body  of  base . 
ore  was  found.  This  consisted  of  iron  and  copper  pyrites,  galena,  and  a  very  large  percentage  of  zincblende.  A 
porphyry  dike  is  said  to  cut  through  the  foot  wall  into  the  vein  near  the  large  bodies  of  ore.  The  mine  is  or>ened 
by  seven  working  tunnels  frt>m  the  hillsides  at  various  levels.  The  total  cuttings  are  3,500  feet.  The  lessees 
obtained  2,880  tons  by  work  similar  to  that  which  was  being  carried  on  at  the  Miller.'  The  total  plt>duct  of  the  mine 
is  estimated  at  7,900  tons,  averaging  45  ounces  silver  and  40  per  cent.  lead. 
The  other  mines  of  American  Fork  district  are : 


Ptttetnirsh 
Bimdaj.... 
aihrwBea. 


SzedsSor   SilTer  Ifiidiig 
CompMij. 

Utah  CoiMoUdatod  Mining 
CompMiy. 

Qaeen  of  th«  Wett 

Orphan  


Lire  Yankee  and   Ifary 
XUen. 

Treaenrer 

Sfhrer  Dipper 

Whirlwind ;.... 

ypp-coinproiiniie « ••■.•..... 


Total 
length  of 
opting*. 


FMt. 

1,185 

800 

«120 


1,000 


475 

800 

1,000 

400 


Total  prodnot 


2, 000  tons 

♦17,000 

180  tons  of  lOO-oonoe 


ore. 


250  tone. 
000  tone. 


Afowtone. 


$3,000. 
15^000. 
None  . 


Condition  at  the  oloee  of 
the  cenena  year. 


AetiTO 

Five  men  tunneling 
Aottre.... 


do 


Idle  ... 
AetlTe. 
Idle  ... 


Some  proepecting  done. 


Bemarka. 


Ore  assaye  18  onnces  sIlTer,  44  per  cent  lead,  and  $2  gold. 


DeTolopmeDts  limited ;  ore  argnntiferons  galena,  assaying  60  oonoes  sfl* 
▼er  and  60  per  cent,  lead  and  a  trace  of  gold. 

Seven  claims.    Several  hundred  feet  of  developments. 

In  1874  $28,300  taken  from  one  pocket. 

Ore  assays  00  ounces  qUver  and  40  per  cent  lead. 

Ore  formeily  assayed  18  ounces  silver,  7  per  cent,  lead,  and  $i  gold. 

Ore  assayed  85  ounces  silver  and  some  lead. 

Ore  assays  10  to  20  ounces  silver  and  40  per  cent  lead. 

Ore  assayed  40  ounces  silver. 
An  extension  of  the  Pittsburgh. 


There  are  many  other  claims  in  the 
mentioned,  bat  whose  development  is  very 


a  Incline;  also  some  tunneling  work. 

American  Fork  district,  perhaps  more  valuable  than  some  of  those 
limited. 


SILTEB  LAKB  DISTBIOT. 

[September,  1880.] 

The  Silver  Lake  district  is  southeast  of  the  American  Fork  district,  and  covers  an  area  about  6  miles  square. 
The  country  is  very  rough  and  precipitous,  the  formation  being  quartzite  and  limestone,  with  some  granite.  It 
was  organized  in  January,  1871,  and  the  records  showed  260  locations  at  the  time  of  the  writer's  visit,  of  which 
not  over  10  were  held. 


% 


The  mines  of  i^ver  Lake  district  are: 


mnm. 

Total 
length  of 
openinga 

Total  product 

Condition  at  the  dose  of 
the  census  year. 

Bemarks. 

Uninnakd 

JFM 

685 

870 
700 
250 

$13.000 : 

Active 

Ore  essays  88  per  oent  lesd,  88  ounces  s&Ter,  and  a  trace  of  goldi  seUafbr 

Ore  asssys  11  ounces  silTer  and  27  per  cent  lead. 
From  200  to  800  tons  ore  and  waste  on  the  dump. 
Ore  essays  80  ounces  sUver  and  85  per  oent  lead. 

Wanateh  King 

900 

Worked  on  lesae 

Austin 

If  one..  •*.... 

Idle 

Kebraaka 

10  tona 

PBOYO  MININa  DISTBIOT. 

[September,  1880.] 

The  Prove  miuin^]^  district  lies  upon  the  western  face  of  the  Wasatch  range,  northeast  of  the  town  of 
It  was  organized  in  the  spring  of  1871,  bnt  for  years  no  regular  organization  has  been  kept  up.    The  country 
18  limestone  and  quartzite.    The  ore  is  an  ochery  carbonate  of  high  grade  in  silver,  but  occurs  in  very  e\ 
quantities.    There  were,  at  the  period  under  review,  about  thirty  claims,  few  of  which  had  over  100  f^^^ 
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OOOK  Am)  SPANISH  FOBK  DISTBI0T8. 
[September,  1880.] 

These  are  on  the  western  flaak  of  the  Wasatch  range,  south  of  Provo  district.  They  were  organized  daring 
the  great  mining  excitement  of  1871  and  1872.  The  country  rock  is  limestone.  The  ore  is  galena,  carrying  from  6 
to  15  ounces  silver.    All  the  mines  have  been  abandoned. 

SANTAQUIN  DIBTBICT. 
[September,  1880.] 

The  Santaquin  mining  district  was  organized  in  1871.  It  is  situated  east  of  the  town  of  Santaquin,  and  occupiea 
an  area  about  6  miles  square. 

PAYSON  MINING  DISTEICT. 

[September,  1880.] 

The  Payson  district  was  organized  in  1871-'72.  It  is  situated  on  the  western  foot-hills  of  the  Wasatch,  and  is 
12  miles  square,  having  the  town  of  Payson  as  a  center.  Sevcnt}*  locations  had  been  made  up  to  September,  1880, 
at  which  time  but  five  were  in  force.  These  had  from  120  to  300  feet  of  cuttings.  The  country  rock  is  limestone. 
The  ore  is  low  grade,  from  12  to  15  ounces  silver.    None  was  ever  shipped. 

WHITE  BrVER  DISTRICT. 

[September,  1880.] 

The  White  Biver  mining  district,  a  mineral  wax  region,  was  organized  in  September,  1870.  It  is  situated 
northeast  of  Clear  Creek  station,  on  the  Utah  and  Pleasant  Valley  railroad.  Its  size  is  about  20  by  30  miles.  It 
occupies  the  summit  and  part  of  the  eastern  slope  of  the  Wasatch  range,  and  lies  in  both  Utah  and  Wasatch 
counties.  There  are  about  forty  locations,  tbe  average  il  iniensioiis  of  which  are  1 ,500  by  COO  feet.  The  developments 
in  no  ])lace  exceed  50  feet  of  shaft.  A  shale,  which  is  said  to  extend  many  miles,  lies  in  nearly  horizontal  beds 
of  varying  thickness.  The  reports  conflict,  but  there  are  evidently  two  or  three  beds  from  GO  to  COO  feet  thicks 
This  shale  has  yielded  from  13  to  45  j)er  cent,  of  i)anifliue  oil  and  some  wax.  The  wax  proper  (ozocerite)  is  found 
in  sandstone  at  the  base  of  the  ridges  and  under  the  shale.  It  occurs  in  small  isoliited  bo<lies  and  in  seams.  The 
seams  are  generally  from  i  inch  to  3  inches  wide,  aud  rarely  8  inches'.  The  total  product  has  been  about  1,500 
I)Ounds.  This  crude  material  was  said  to  average  25  ])er  cent,  paraflino  wax.  Cleaner  xjieces,  having  less  admixture 
of  sandstone,  yielded  from  90  to  95  per  cent,  by  analysis. 

The  Tintic  Mining  and  Milling  Company's  mill  is  situated  at  ITomansville,  Utah  county,  just  over  the  line  from^ 
Tintic  district,  Juab  county,  from  which  it  obtains  its  ore.    It  is  2.J  miles  ease  of  the  Eureka  mil  mines  and  18^ 
miles  west  of  Santaquin.    The  mill  was  built  by  an  Ohio  company,  called  the  Wyoming  Mining  and  Milling  Company, 
and  started  in  January,  1873,  on  ore  from  the  old  Wyoming  miue.    This  mine  failed,  and  the  company  bought^ 
others  and  milled  much  ore  during  the  year.    In  the  spriug  of  1874  Colonel  Locke  took  charge  and  purchased  it . 
in  February,  1877.    The  mill  was  bought  by  the  Tintic  company,  and  began  operations  July  14, 1880.    The  mill 
is  very  neat,  fully  equipped,  substantial,  and  convenient^    It  wiis  built  at  a  cost  of  $05,000.    It  contains  a  Blake 
rock-breaker  8  by  10  inches,  a  dry -floor  10  by  30  feet,  ten  750-pound  stamps,  four  Horn  pans  2  feet  2  inches  by  4  feet  8 
inches,  two  settlers,  3  by  8  feet,a'clean-uppan,  aretort,  a  Stetefeldt  furnace,  auda  very  fine45  horse-power  engine  made 
in  Marysville,  California.    The  batteries  are  double-discharge,  and  have  a  No.  40  brass  wire  screen,  8-inch  drop, 
speed  90,  and  a  capacity  of  from  7  to  20  tons  per  day,  depending  on  the  ore.    The  pans  hold  1,800  pounds,  and  are- 
run  eight  hours.    No  chemicals,  except  a  little  potassium  cyanide,  are  added.    The  loss  of  mercury  is  1  pound 
per  ton.    Settlers  containing  two-pan  charges  are  run  eight  hours.     The  bullion  is  from  0.300  to  0.650  fine. 
There  are  about  4,000  tons  of  tailings  in  the  reservoir.    These  assay  89  per  ton.    The  Stetefeldt  furnace  has  a 
40-foot  shaft  with  pit  5  feet  square,  flue-dust  chambers  42  by  15  feet  by  12  feet,  and  100  feet  of  underground  flue  to 
a  70-foot  stack.    It  requires  the  labor  of  four  men  and  1.J  conls  of  wood  per  twenty-four  hours.    From  5  to  6  per  cent, 
of  salt  is  used.    The  compan.\'s  charges  are  $25  per  ton  for  working,  guaranteeing  80  per  cent,  in  bullion  of  the 
assay  value  of  the  silver,  and  also  of  the  gold  if  it  exceeded  810  per  ton.    The  product  of  this  mill  while  uader 
Colonel  Locke's  management,  from  the  spring  of  1874  to  the  spring  of  1878,  was  839,058  73  gold  and  8241,112  23 
silver,  from  3,201.7  tons  of  ore. 

The  Pleasant  Grove  clay  bank  was  discovered  in  early  days.  From  six  to  ten  car-loads  i>er  year  have  been 
shipped  to  the  Salt  Lake  smelters.  The  price  obtained  was  83  50  per  ton.  This  bed  of  fire-clay  is  situated  1  mile 
northeast  of  Pleasant  Grove  at  the  base  of  the  Wasatch  mountains.  It  is  exxK>sed  only  for  about  100  feet  in  length 
and  50  feet  in  depth,  but  surface  signs  seem  to  indicate  a  bed  at  least  200  feet  in  thickness.  It  is  overlaid  by  a. 
lime  shale,  dipping  slightly  to  the  east  Sevend  inches  of  water  flow  from  the  mountains  at  the  line  of  JnnGtioa 
between  tbe  olajr  bidA  the  shale. 
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TOOELE  COUNTY. 

BUS^  VALLEY  DISTBIOt. 
[November,  1880.] 

The  Bush  Valley  mining  district  is  situated  among  tbe  foot-hills,  on  the  western  slope  of  the  Oqnirrh  range, 
and  covers  an  area  aboat  7  miles  sqaare.  Its  altitude  is  between  6,000  and  7,000  feet.  Stockton,  the  town  of  the 
district,  is  38  miles  southwest  of  Salt  Lake  City,  and  a  mile  from  the  terminus  of  the  Utah  Western  railroad.  The  ^ 
district  was  organized  by  soldiers  in  June,  18G5.  In  May,  1870,  there  were  850  locations  on  the  books,  but  most  of 
the  titles  had  lapsed.  At  that  time  a  party  of  miners  came  from  White  Pine,  reorganized  the  district,  and  Jumped 
everything.  Very  little  was  done  in  the  district  until  1875,  when  there  was  quite  an  excitement.  It  gradually  died 
out,  however,  until  1879,  when  the  large  ore  body  in  the  Great  Basin  mine  was  discovered.  Except  at  the  above 
mine  little  is  being  done.  The  records  since  1870  sliow  840  claims,  not  more  than  125  of  which  were  ever  worked. 
The  country  rock  is  a  siliceous  limestone  and  quartzite,  the  strata  having  a  general  east  and  west  strike,  and 
belonging  to  the  Carboniferous  age.  (a)  The  veins  are  for  the  most  part  large,  but  contain  a  large  amount  of 
valueless  or  low-grade  ocher.  It  is  a  peculiarity  of  the  region  that  th^  silver  is  not  found  as  a  chloride,  but  is 
associated  with  cernssite  and  galena,  thus  making  it  a  good  '' jigging"  ore.  There  are  two  classes  of  veins  in  the 
district,  E.  and  W.  bedded  veins  between  a  black  and  gray  siliceous  limestone,  of  which  kind  there  are  three  belts, 
and  fissure  veins  having  a  K  and  S.  strike.  These  last,  with  the  exception  of  the  Catherine,  have  never  yielded 
much.    There  are  also  several  granitic  porphyry  dikes  having  a  general  NE.  and  SW.  strike. 

The  Great  Basin  mine  is  the  principal  mine  of  the  district,  and  is  situated  IJ  miles  northeast  of  Stockton.  It 
was  discovered  in  18G5,  and,  except  a  small  interest,  was  owned  by  General  Connor.  It  was  worked  at  intervals  on 
lease  until  1879,  when  a  large  body  of  ore  was  found  at  a  depth  of  250  feet.  General  Connor  then  went  east,  and, 
securing  Boston  capital,  the  Great  Basin  Mining  and  Smelting  Company  was  incorporated  in  May,  1879,  under  the 
laws  of  Connecticut.  This  company  has  erected  concentration  works  and  is  working  vigorously.  The  property 
of  the  company  consists  of  the  Great  Basin,  the  General  Garfield,  and  the  Arthur,  parallel  side  claims,  and  the 
Silver  Queen,  a  vein  at  right  angles;  the  concentration  works;  a  smelter,  formerly  the  Jacobs  smelter;  and  some 
large  springs  connected  with  the  town  and  works  by  G  miles  of  4-inch  pipe.  The  capital  stock  of  the  company  is 
(2,500,000  in  100,000  shares.  The  ore  is  found  in  irregular  masses  in  a  bedded  vein,  from  9  to  IG  feet  wide,  dipping 
from  GO^  to  70^  N.NE.,  between  a  black  limestone  hanging  wall  and  a  hard,  gray  siliceous  limestone  foot  wall.  The 
outcrop  is  a  broad  band  of  ocher.  Ore  in  small  quantities  was  found  from  10  to  30  feet  below  the  surface,  but  no 
large  bodies  were  encountered  until  a  depth  of  250  feet  w<is  reached.  The  vein  is  supposed  to  extend  for  several 
thousand  feet,  and  has  been  explored  4G0  feet  horizontally  and  840  feet  on  the  dip.  The  ore  is  a  soft,  fine  ferruginous 
and  siliceous  material  containing  crystals  and  nodules  of  carbonate  of  lead,  bowlders  of  galena,  some  oxide  of 
manganese,  and  rarely  a  stain  of  carbonate  of  copper.  It  is  of  all  shades  of  brown,  red,  and  yellow.  The  best  ore 
is  as  a  rule  found  nearest  the  foot  wall.  On  the  hanging  wall  is  a  band  of  ocher,  worthless  or  of  extremely  low  grade. 
On  each  side  of  the  ore  proper  there  is  a  3-  to  5-foot  belt  of  soft  decomposed  country  rock  strongly  stained  with  oxide 
of  iron,  with  frequent  seams  of  talcose  clay.  The  ore  averages  from  3  to  5  feet  in  width.  The  size  of  the  bodies  in 
sight  could  not  be -determined,  as  comparatively  little  drifting  had  been  done.  The  main  body  or  its  branches  are 
(K)ntinuous  between  250  and  840  feet  on  the  incline.  From  the  above  the  banded  structure  of  the  vein  is  manifest. 
There  is  a  small  fault  where  the  Silver  Queen  fissure  cuts  across  this  vein.  At  the  bottom  of  the  incline  a  dike 
of  porphyry  has  just  been  encountered.  Ore  is  in  contact  with  it.  No  water  has  been  found,  but  as  the  ore  is 
very  moist  it  is  expected  daily.  The  mine  is  opened  by  an  840  feet  incline  on  the  vein.  This  is  at  an  angle  of 
about  50^,  making  an  angle  of  15^  with  the  true  dip.  From  this  2,585  feet  of  levels,  cross-cuts,  and  winzes  have 
been  driven.  The  hoisting  works,  though  rather  rude,  serve  the  purpose.  They  consist  of  a  16  horse-power 
horizontal  engine,  with  1^-iuch  hemp  rope,  and  a  single  horizontal  boiler.  Ore  is  hoisted  on  a  girafie  holding 
about  1  ton  and  having  a  sheet-iron  cover  to  x)revent  ore  from  falling  out  on  steep  places  in  the  incline.  The 
machinery  for  new  hoisting  works  has  been  ordered.  The  ore  is  extracted  by  overhand  stoping,  the  ground  being 
timbered  only  by  stulls.  The  ground  is  soft,  so  that  black  powder  is  in  mOst  cases  used.  During  the  censuayear 
45  men  were  employed.  Shifts  are  10  hours  day  and  9  hours  night.  Miners  receive  $3  per  shift.  Wood  costs 
(8  per  cord  and  drifting  $6  per  foot.  First-class  ore,  averaging  40  i>er  cent,  lead,  from  18  to  21  ounces  silver,  and 
(2  gold,  is  shipped  to  Salt  Lake  City  at  a  cost  of  $3  25  per  ton ;  but  it  is  intended  for  the  future  to  smelt  it  at 
the  company's  works.  During  the  census  year  $48,275  33  was  received  for  3,382^  tons  of  ore  sold.  The  former 
product  was  estimated  at  $20,000. 

The  concentration  works  are  located  at  Stockton,  1^  miles  from  the  mine,  on  an  easy  descending  grade.  The 
buildings  are  those  of  the  old  Jacobs  smelter  erected  in  1872.  They  were  bought  by  the  company  in  1879,  and 
enlarged  for  the  concentration  plant.  Owing  to  the  fact  that  they  were  not  originally  designed  for  concentration 
works  they  are  not  models  of  elegance  or  convenience,  but  they  do  good  work.  The  concentrating  apparatus  was 
oompleted  in  Jane,  1880,  and  with  some  slight  stoppages  has  been  running  since  that  time.    As  they  are  the  only 
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works  of  the  kind  ia  Utah,  those  at  the  Old  Telegraph  being  out  of  repair,  and  as  the  subject  of  concentration  is  a 
very  important  one,  they  are  deserving  of  special  description.  The  apparatus  consists  of  a  Dodge  crusher,  a  pair 
of  Cornish  rolls,  a  chain  bucket-elevator,  5  revolving  screens,  8  Eraser  &  Chalmers  automatic  jigs,  and  4  tie-boxes. 
The  whole  is  run  by  a  horizontal  engine  of  50  horse-power.  The  building  is  lighted  by  two  Brush  electric  lights  of 
2,000  candle-power.  This  apparatus  require  about  3  horse-power  from  the  engine,  and  cost  $950.  Four  JablokofT 
carbon  candles  are  burned  per  night  at  a  cost  of  20  cents.  These  gave  such  satisfaction  that  a  third  light  was 
to  be  placed  upon  the  dump.  The  Cornish  rolls  are  each  2  feet  in  diameter,  and  are  fitted  with  steel  shells. 
Although  they  had  crushed  several  thousand  tons  of  ore,  they  showed  but  little  wear.  The  chain  elevator  carries 
cups,  holding  about  a  quart,  15  inches  apart.  It  raises  ore  to  the  top  of  the  building,  25  feet,  and  makes  a  little 
more  than  one  revolution  per  minute.  The  five  revolving  screens  are  so  arranged  that  whatever  passes  through  the 
mesh  of  the  screen  is  caught  by  a  fixed  semicircular  sheet-iron  trough  below,  having  sufiicient  grade  to  pass  it  into 
the  end  of  the  succeeding  revolving  screen.  Whatever  does  not  pass  through  the  first  screen  is  discharged  into  a  box 
tube  and  falls  back  to  the  Cornish  rolls  15  feet  below.  That  which  does  not  pass  through  the  mesh  of  screen  No. 
2  falls  through  a  box  tube  to  jigs  No.  1.  In  the  same  manner  screen  No.  3  sends  material  to  jigs  No.  2,  screen  No. 
4  to  jigs  No.  3,  and  screen  No.  5  to  jigs  No.  4.  Whatever  passes  through  the  mesh  of  revolving  screen  No.  5  (about 
one-half  of  the  total  ore)  goes  thix)ugh  troughs  to  a  small  reservoir,  and  thence  to  the  tie-boxes.  Screen  No.  1  is 
10  feet  long,  2  feet  in  diameter,  and  has  a  grade  of  f  inch  to  the  foot.  The  first  3  feet  is  of  sheet  iron,  and  the 
remainder  is  covered  with  a  No.  4  mesh  iron-wire  screen.  This  screen  receives  the  ordinary  dry  ore.  Screens 
Nos.  2,  3,  4,  and  5  are  each  5  feet  long,  2  feet  9  inches  in  diameter,  and  has  a  grade  of  ^  to  ^  ipch  to  the  foot. 
Above  each  of  these  is  a  small  level  water  trough.  This  is  made  to  overflow,  thus  washing  tlie  screens  clean 
and  aiding  in  the  sifting.  Screen  No.  2  had  No.  3  and  No.  4  mesh,  half  and  half  each;  No.  3  has  a  No.  6  mesh; 
No.  4  has  a  No.  9  mesh,  and  No.  5  has  a  No.  14  mesh.  Each  screen  makes  about  100  revolutions  per  minute.  The 
jigs  are  9  feet  long,  3  feet  wide,  and  3  feet  high,  the  lower  half  of  the  box  being  V-shaped.  They  are  maile  of 
2-inch  plank,  arranged  upon  the  floor  in  two  rows  6  feet  a])a]*t,  and  are  held  in  position  by  a  frame- work  of  6-  by 
6-inch  timber.  To  a  shaft  running  the  entire  length  of  each  row  are  attached  the  eccentrics  and  plungers.  Each 
jig  is  divided  into  three  compartments  by  two  crosswise  partitions.  Each  of  these  compartments  is  subdivided, 
at  the  top  only,  into  three  others — the  screen  proper,  the  plunger,  and  the  water-supply  portions.  These  are, 
respectively,  15, 16,  and  3  inches  wide.  The  plungers  fit  the  compartment  quite  closely,  but  are  not  water-tight. 
The  screens  of  the  successive  compartments  are  level,  and  each  is  2  inches  lower  than  the  preceding  one.  They 
are  covered  with  particles  of  galena,  just  large  enough  not  to  admit  of  their  passing  through.  This  is  called 
^<  ragging".  There  are  two  jigs  of  each  number.  The  screens  of  jig  No.  1  are  the  same  as  those  of  revolving 
screen  No.  2;  of  No.  2  as  revolving  screen  No.  3;  of  No.  3  as  revolving  screen  No.  4;  and  of  No.  4  as  revolving 
screen  No.  5.  There  is  a  faucet  or  hole,  fitted  with  a  plug,  in  the  bottom  of  each  compartment  of  the  jigs,  through 
which  the  material  which  passes  through  the  screens  (called  the  ^^hutch-work")  is  drawn  off  into  shallow  vats. 
The  tie-boxes  are  13  feet  long,  19  inches  wide,  and  8  inches  high,  with  a  grade  of  from  6  to  7  inches. 

The  process  is  as  follows :  The  ore  on  the  ore-floor,  where  it  has  been  dumped  by  teams  from  the  mines,  is 
shoveled  into  wheelbarrows  and  taken  into  the  mill.  If  it  is  already  fine,  it  is  dumped  through  a  chute  having  a 
false  bottom  of  ^-inch  mesh  wire  screen  to  the  Cornish  rolls.  The  fine  stuff  which  is  thus  screened  out  goes  to 
the  elevator  pit.  If  the  ore  is  coarse  it  is  put  through  the  Dodge  crusher,  whence  it  passes  through  a  similarly 
constructed  chute  to  the  Cornish  rolls.  Whatever  passes  through  the  Cornish  rolls  also  falls  into  the  elevator 
pit.  The  elevator  carries  the  ore  from  the  pit  to  a  chute,  whence  it  is  dropped  into  the  revolving  screens  and  is 
sized,  as  previously  mentioned.  It  will  be  noticed  that  the  material  which  falls  to  each  jig*is  small  enough  to  pass 
through  the  mesh  of  the  jig  screen,  if  not  prevented  by  the  "  ragging".  By  the  action  of  the  plunger,  which  has  a 
stroke  of  three-quarter  inch  in  jigs  No.  1,  and  one-eighth  inch  in  jigs  No.  4,  making  two  hundred  strokes  per  minutei 
the  water  is  forced  up  through  the  meshes  of  the  jig  screens,  somewhat  displacing  the  ragging.  This  upward 
current  of  water  also  lifts  the  particles  of  ore.  The  lighter  are  carried  to  the  left  by  the  force  of  the  flowing  water, 
while  the  heavier  settle  back  near  their  original  positions,  and  finally  sink  through  the  screen  into  the  box  beneath, 
and  become  hutch-work.  The  very  light  portions  are  removed  further  and  further  away,  until  finally  carried  by  the 
water  over  the  discharge  spout.  It  is.  evident  that  the  hutch-work  in  the  first  compartment  will  be  the  ridiest. 
The  jig  sands  over  the  jig  screens  are  kept  about  2  inches  deep.  Each  jig  uses  about  an  inch  pipe  full  of  water  with 
very  little  head.  The  hutch-work  is  drawn  off  through  the  faucets  every  hour  or  so,  shoveled  into  wheelbairowB, 
and  wheeled  to  the  sacking-floor  or  furnace-room.  It  is  not  ^^  tied''.  The  quantity  of  hutch- work  produced  by  eaoh 
set  of  jigs  was  about  the  same.  In  the  tie-boxes,  the  first  4  feet  is  saved  and  the  next  5  feet,  called  ^^  middlings'^ 
"  retied  ".    The  lower  4  feet  is  rejected  as  waste. 

Unfortunately,  accurate  average  assays  of  the  various  products  cannot  be  given,  as  they  are  not  regularly 
made.    The  following  are  estimated  values : 

Concentrating  ore  firom  the  mine 6  ounces  silver,  13  per  cent.  lead. 

*<Hatch-work''orJigore -. 40  ounces  sUver,  65  per  cent.  lead. 

" Tie-box "^  ore ^.... 20  ounces  sUver,  40  per  cent.  lead. 

Waste 3  ounces  silver,  6  percent,  lead. 
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It  Qsually  reqaires  from  5  to  6  toDS  of  ore  to  make  1  of  coiicentratious.  It  is  estimated  that  about  75  per 
cent,  of  the  valae  of  the  ore  is  saved,  thoagh  this  is  somewhat  inconsistent  with  the  other  data.  The  capacity  of 
the  works  is  about  80  tons  per  day.  The  cost  of  plant  was  $25,000.  The  cost  of  concentration  per  ton  of  ore  is 
75  cents. 

The  force  employed  is : 


ClM». 


Namber 
employed. 


Forenum 1 

Tie-box  niOD 4 

Sngineera 2 

Ore  feeden  and  laboren 12 

Jig  tenders 3 

Total :  22 


Lenirthof    Waseeper 
shift  «         ebift 


H<mr§. 
12 
12 
12 
12 
12 


$5  00 
3  00 
8  50 
2  00 
8  00 


This  large  force  of  laborers  is  owing  to  the  unfortunate  topographical  sitnation  of  the  works.  The  ore  does 
not  fall  by  gravity  to  its  place  at  the  crusher  or  rollers,  but  has  to  be  lifted  by  laborers  and  wheeled  there. 

The  furnace  department  of  these  works  was  not  in  running  order  at  the  time  of  the  writer's  visit,  but  was 
expected  to  be  shortly.  There  is  but  one  stack,  which  had  been  remodeled  somewhat  since  its  use  in  the  old 
Jacobs  smelter. 

'Phe  First  National  mine  is  If  miles  northeast  of  Stockton.  It  was  discovered  in  1872,  and  considerable  ore 
was  extracted  from  near  the  surface.  The  mine  has  been  worked  irregularly  since  1875,  a  small  force  being 
employed.  It  is  a  bedded  vein,  from  1  to  15  feet  wide,  dipping  from  50°  to  70°  N.NW.  The  vein  is  filled  with 
ocher,  especially  upon  the  hanging- wall  side,  and  a  partially  decomposed  siliceous  limestone.  The  ore  is  cerussite 
and  galena,  with  oxides  of  irMi  and  manganese  occurring  in  irregular  masses  in  the  vein,  and  assaying :  first  class, 
40  ounces  silver  and  70  per  cent,  lead ;  second  class,  30  ounces  silver  and  45  per  cent,  lead }  third  class,  18  ounces 
silver  and  25  per  cent  lead.  There  are  also  five  or  six  pockets  of  galena,  containing /rom  1  to  40  tons  near  the 
surface,  in  the  foot  wall,  from  30  to  50  feet  from  the  vein.  Bodies  are  also  found  at  a  depth  of  from  250  to  370  feet. 
The  mine  is  dr^',  and  is  developed  by  a  450-foot  incline  and  1,100  feet  of  other  cuttings.  It  has  small  steam-hoisting 
works  containing  an  Ames  8  horse-power  engine,  costing  about  $2,000.  The  total  production  to  the  end  of  the 
census  year  was  estimated  at  $18,000. 

The  other  mines  of  the  Bush  Valley  district  are : 


Mlnee. 


Total 
'  lenirtb  of 
openings. 


Total  prodnot. 


Kosh  Valley  M. Co... 

Soathport 

llerwin  and  Maybell 
Granger  and  Jasper . . 

Leonora 

Legal  Tender 


Katbarinu 

Cbaco  and  Vulcan  — 

Silver  iing 

Silver  King  W.  Exta 

Vo-You-Don't 

Wade  Hampton  — 

Argent 

Mnscatine 

Calumel    


FmL 
420 
225 
410 
330 
1.800 
a300 

1, 100 

a850 

900 

650 

a  800 

000 

a825 

800 


None. 
Small 


$25.000... 
1.800  tons 


$15,000... 
8, 000  tons 


Cdbdition  at  close  of 
susyear. 


Aettre Steam  bolsting  work^ereeted,  ooet  $6,000. 

Assessment  work 


Idle Ore  assays  40  ounces  silver,  65  per  cent,  lead,  $6  g(M. 


Hannah 

•en.  Connor  Tunnel 
Lion 


400 
876 


Ore  assays:  first  class,  18  oanoes silver.  50  per  cent.  Isadi 

onnces  silver,  20  per  cent.  lead. 

Small  force  at  work 

Product  a  few  thousand  dollars. 

Idle '  Selected  ore  assays  20  ounces  silver,  40  per  cent.  lead. 

I  Much  low*grade  ore  shipped  to  Chicago  fumaos. 

Idle Several  hundred  feet  of  workings. 

'  Worked  on  lease Several  thousand  dollars  have  been  received  for  ore. 

I  Idle '  Da 

I  Assessment  work Many  hundred  tons  of  low-grade  ore  produced. 

$6.800 i  Ore  assays:  first  class,  70  ounces  silver.  70  per  cent,  lead;  second  e 

ounces  silver,  60  per  cent,  lead ;  third  clans,  12  ounces  sUvor,  15  per 
leacL 

Idle Has  yielded  a  few  thousand  dollars. 

Six  men  tunneling 

Ore  assays  00  ounces  silver,  66  per  oent  lead. 


1$ 


None.. 
$30,000 


lass,  46 


Idto. 


AinoUnai  alae •thar  euttlnga. 


TOL 
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The  Waterman  smelter  is  sitaated  half  a  mile  southwest  of  Stockton,  near  the  northern  shore  of  Bnsh  lake. 
The  first  famace  in  the  territory,  an  unsaccessful  reverberatory,  was  erected  here  in  1864  by  General  CoQnor  and 
his  officers.  It  was  bought  in  1871  or  1872  by  Mr.  I.  S.  Waterman.  Two  stone  stacks  were  erected,  and  water- 
jackets  were  finally  added.  The  buildings  were  burned  in  1876,  but  were  immediately  rebuilt.  This  smelter  ran 
quite  steadily  for  several  years  on  Hidden  Treasure  ore  and  some  custom  rock,  but  not  profitably.  It  has  been 
idle  for  nearly  two  years.  The  works  are  neat,  roomy,  and  in  good  condition.  All  parts  of  the  building  are  made 
of  sheet  iron,  or  lined,  or  covered  with  it.  There  is  also  a  fine  brick  boarding-house  and  office.  The  machinery 
consists  of  a  Blake  rock-breaker,  two  No.  5  Baker  blowers,  two  steam  pumps,  two  horizontal  boilers,  4^  by  16 
feet,  a  40  horse-power  engine,  and  two  shaft  furnaces.  These  latter  are  water  jacket  furnaces  of  about  the  same 
size.  There  is  a  flue-dust  condenser,  invented  by  a  former  superintendent.  It  is  so  constructed  that  the  dust 
should  pass  through  water,  the  draft  being  increased  by  a  fan  blower.  Owing  to  idleness  of  the  works  it  cannot 
be  described.  A  report  made  by  George  W.  Ma^'nard  gives  the  following  details:  During  the  four  years  ending 
April  1,  1878,  26,270  tons  of  ore  were  smelted,  and  yielded  8,312  tons  of  base  bullion,  which  sold  for  $109  64  per 
ton,  or  $911,350.  During  this  time  3,300  tons  of  flue-dust  were  caught,  which  assayed  from  36  to  57  per  cent,  lead 
and  from  13  to  35  ounces  silver. 

The  Chicago  smelter  is  at  Slagtown,  on  the  eastern  shore  of  Hush  lake,  about  2  miles  south  of  Stockton.  It 
was  built  in  1873  by  the  Chicago  Silver  Mining  Company,  an  English  company,  which  once  owned  the  Chicago  and 
the  Queen  of  the  Hills  mines  in  Dry  canon.  It  ran  quite  steadily  until  1877.  It  was  then  idle  until  leased  in  1879 
to  Mr.  Brooks,  who  ran  it  until  the  autumn  of  1880,  when  it  was  shut  down.  The  plant  consists  of  one  50  hoise-|>ower 
engine,  two  boilers,  two  Blake  rock-breakers,  cue  "No.  6  Baker  blower,  and  three  stacks  with  small  dust  chambers. 
(For  dimensions  of  these  see  table  of  Utah  furnaces.)  These  stacks  are  similar  to  the  others,  excepting  that  the 
water-jackets  might  more  properly  be  called  spray -jackets.  One  stack  has  a  rectangular  cross-section  4  by  3  feet. 
The  jacket  is  in  four  sections,  one  on  each  side  and  end.  These  sections  are  3  feet  high,  and  are  made  of  cast 
irou.  They  have  no  open  space  between  the  walls  to  contain  water,  but  instead  have  three  flanges  upon  the  outside 
which  form  three  V-i^^oug^^  ^  inches  deep.  These  are  set  level,  and  a  stream  of  water  is  poured  iuto  the 
upper  one.  It  overflows  into  the  middle  and  lower  troughs,  from  which  it  runs  off  in  a  pipe,  thus  wetting  the  entire 
side  of  the  jacket.  The  cast  iron  is  about  an  inch  thick.  The  jackets  appeared  to  have  stood  well  without 
warping  or  bulging.  One  stack  has  a  hexagonal  jacket,  1  foot  9  inches  on  a  side,  having  the  same  V'troughs. 
Another  has  a  circular  5-foot  jacket  of  cast  iron,  single  thickness,  without  the  V'^^^^ghs  cast  on  the  side.  This 
is  used  with  a  spray  of  water. 

OPHIB  MINING  DISTBICT. 

[November,  1880.] 

The  Ophir  district  is  situated  south  of  and  adjoining  Bush  Valley  district,  from  which  it  was  separated  in  the 
summer  of  1870.  It  includes  several  caiions  and  ridges  on  the  western  slope  of  the  Oquirrh  range,  the  principal 
of  which  are  Ophir  or  East  caiion  and  Dry  canon,  containing  the  mining  camps  of  Ophir  City  and  Jacob  City, 
res[)ectively.  There  was  much  excitement  in  1872,  1873,  and  1874,  since  which  time  the  camp  has  gradually 
declined.  At  the  period  under  review  there  were  not  50  persous  where  formerly  there  were  1,000.  The  records 
showed  about  2,500  locations,  on  not  over  150  of  which  was  assessment  work  kept  up.  The  surface  of  the  country 
is  very  rough,  consisting  of  steep  hillsides  and  precipitous  walls  of  mountain  gorges.  The  altitude  of  the  claims 
varies  fi-om  6,500  to  9,000  feet.  lu  general,  the  country  rock  consists  of  a  distinctly  stratified  limestone,  having  a 
small  northerly  dip.  Near  Ophir  City,  there  are  strata  of  quartzite  and  siliceous  limestone.  In  many  places, 
particularly  in  Dry  cafioii,  the  limestone  is  interstratified  with  calcareous  shale.-  In  this  place,  also,  there  is  one 
large  dike  of  granitic  porphyry  and  several  great  faults. 

Much  of  the  ore  of  the  district  has  beeu  very  rich,  the  assays  sometimes  averaging  among  the  hundreds,  and 
even  thousands.  Iti  East  canon  the  ore  was  usually  a  ver}"^  siliceous  or  milling  ore;  but  that  from  Dry  canon 
contiiiued  much  lead,  and  was  smelted.  This  district  has  produced  many  million  dollars;  how  many,  can  never  be 
kno\Yn,  as  the  mine  owners  of  the  early  days  are  scattered  over  the  Pacific  coast.  Many  local  attempts  to  treat 
the  tres  were  made  in  East  caiion,  but  were  for  the  most  part  failures.  The  works  remaining  at  the  period  under 
review  were  the  buildings  of  the  Pioneer  and  the  Baltic  mills  and  the  Cleveland  and  the  New  Jersey  arrastras. 

The  Pioneer  mill  was  built  in  1871  by  Walker  Brothers,  of  Salt  Lake  Cit}',  to  work  ore  from  the  Zella  group  and 
other  mines  on  Lion  hill.  It  was  a  20-stanip  dry -crushing  silver  mill  with  an  Aiken  furnace,  and  cost  about  $75,000. 
Many  hundred  thousand  dollars  in  bullion  were  extracted.  The  machinery  was  moved  to  Butte,  Montana,  several 
years  ago.  The  Baltic  mill  was  a  small  5stamp  mill,  with  two  pans  and  a  settler,  and  was  run  by  a  turbine  water- 
wheel.  It  was  not  worked  regularly.  The  arrastras  were  in  bad  order,  not  having  been  in  operation  for  several 
years.  They  were  usually  run  by  water-wheels.  A  small  boiler  furnished  steam.  They  were  fairly  successful, 
owing  to  the  high  grade  and  free  nature  of  the  ore.  Latterly,  ore  has  been  shipped  to  Salt  Lake  City  or  to  the 
Stockton  smelters.    The  distances  and  costs  of  transportation  are  as  follows : 

Jacob  City  to  Stockton,  10  miles,  from  |2  50  to  $3  per  ton. 
Ophir  City  to  Stockton,  16  mUes,  f4  per  ton. 
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The  following  works  were  built  in  early  times,  but  had  been  moved  away  oir  were  in  miBa: 

PioDeer  smelter,  built  in  1871.    Probably  produced  125  tons  of  baUion. 

Ophir  smelter,  boilt  in  1H72.    Produced  but  little. 

Faucett  smelter,  built  in  1872.    Small  product. 

Brevoort  mill,  built  in  1872.    Two  stamps. 

Enterprise  mill,  built  in  1873.    Five  stamps. 

One  mill  (name  unknown),  built  in  1874.    Five  stamps. 

Also  several  small  arrastras  run  by  water-wheels. 

Owing  to  the  extreme  dullness  of  the  camp  when  visited,  it  was  impossible  to  get  ihll  infionuticNi  of  many  of 
the  mines.    Hence  probably  some  will  be  omitted  and  others  will  be  described  very  imperfeeCty- 

MINES  OP  EAST  OANON  AND  VICINITY. 

The  Zella  group  comprises  the  Zella,  Mountain  Tiger,  Silver  Chief,  and  BockweD,  patented,  and  aeveral  othere 
unpatented.  It  is  situated  on  the  western  side  and  near  the  summit  of  Lion  hill.  The  mines  were  disoovered  in 
the  autumn  of  1870,  and  sold  to  Walker  Brothers  in  1871,  who  worked  them  until  1876,  anoe  which  time  they  have 
been  leased.  The  ore  outcropped  in  two  places,  the  croppings  assaying  $200  per  ton.  lliree  large  bodi<*8  and 
several  smaller  ones  were  found  about  20  feet  below  the  surface.  The  ore  is  a  soft,  ydlow,  idlioeoQs  chkttide 
assaying  several  hundred  dollars  per  ton.  The  country  rock  is  blue  limestone.  Xo  water  has  been  enoonnt^ed. 
The  mines  are  opened  by  several  shafts  and  tunnels,  in  all  over  6,500  feet.  Tlie  actual  woridng  development  on 
the  stratum  containing  ore  does  not,  however,  extend  over  125  feet  vertically  and  800  feet  boricontally.  During 
the  census  year  the  property'  was  leased  to  six  men  at  a  royalty  of  from  one-third  to  one-sixth  of  the  net  leoeipts. 
Eighty-four  tons,  assaying  abont  120  ounces  silver  and  $9  gold,  selling  for  9100  per  tcm,  were  obtained.  It  waa 
impossible  to  ascertain,  except  approximately,  the  total  product  of  this  group,  but  it  was  estimated  at  #750,0001 

The  Monarch  group  includes  the  Monarch,  Monarch  'So,  2,  Monarch  No.  3,  and  Empire.  The  mines  w&e 
discovered  in  1870.  The  principal  work  was  done  in  1875  and  1876.  Since  then  the  pit^^erty  has  been  leased. 
The  ore  is  found  in  a  stratum  of  quartzite,  dipping  slightly  'KE.  There  is  limestone  below,  and  porf^yiy,  in  some 
places  at  least,  above  this  stratum.  The  explorations  were  in  a  «pace  from  5  to  25  feet  in  height,  and  500  by  400  feet 
in  length  and  breadth.  There  are  two  or  three  large  bodies,  one  75  feet  long,  from  3  to  30  feet  wide,  and  from  '^  inches 
to  12  feet  (average,  2^  feet)  thick,  and  several  smaller  ones.  The  ore  is  a  porous  quarts  containing  cavities  filled 
with  the  '^  chloride"  of  the  miners  and  some  carbonate  of  lead.  In  the  center  of  the  body  it  is  qnite  soft  and  fine, 
but  upon  the  edges  very  hard  and  coarse.  It  is  said  that  the  ore  averages  130  ounces  silver  per  ton  with  from 
nothing  to  $8  in  gold,  and  from  nothing  to  12  per  cent,  of  lead.  Much  of  it,  however,  would  assay  upwards  of 
9500.  The  mass  of  the  quartzite  stratum  near  the  ore  is  much  broken,  and  the  seams  are  filled  with  crystals  of 
quartz  and  calcite,  all  being  somewhat  stained  with  oxide  of'  iron.  The  chlorider's  rule  in  seeking  new  ore  bodies 
is  to  follow  soft  ground  and  the  stronger  ocher  stain.  The  richest  ore  occurs  next  the  lime  and  the  porphyry. 
The  mine  is  worked  through  tunnels,  and  has  abont  2,000  feet  of  cuttings.  In  no  place  are  these  over  125  feet  below 
the  snrlace.  Six  men  were  working  on  lease  seven  months  during  the  census  year,  paying  from  one-third  to  one- 
fifth  royalty.  They  took  out  ore  which  sold  for  (12,556.  The  total  product  to  the  close  of  the  census  year  waa 
$117,500. 

The  Douglas  mine  was  located  in  1871,  and  was  worked  principally  in  1875, 1876,  and  1877.  It  has  been  idle  or 
leased  since.  It  is  situated  near  the  western  summit  of  Lion  hill,  about  a  mile  southeast  of  Ophir  City.  It  is 
near  the  Monarch  group,  which  it  greatly  resembles  in  gangue  and  ore.  The  country  rock  is  stratified  limestone. 
Whether  the  quartzite  gouge  of  the  two  former  claims  is  an  interstratified  quartzite  bed  or  a  local- mass  of  quartzite 
cannot  be  determined  frY)m  the  developments.  This  stratum  is  30  feet  thick,  and  is  known  to  extend  250  by  350 
feet.  Two  bodies  have  been  found  of  about  the  same  size  50  feet  apart.  One  is  150  feet  long,  from  2  to  12  feet 
thick,  and  from  4  to  15  feet  wide.  The  mine  is  dry  and  is  opened  by  tunnels  and  shafts.  It  is  worked  over  150 
feet  from  the  surface,  and  has  about  600  feet  of  cuttings.  The  total  product  is  said  to  be  at  least  1,000  tons  of 
100-ounce  ore.    This  is  worked  at  the  Pioneer  mill. 

The  Trace  group  was  located  in  August,  1878,  and  worked  in  a  small  way  since  by  the  owners.  It  embraces 
four  claims  on  the  northern  slope  of  Lion  hill.  The  principal  claim  is  located  on  a  fissure  vein,  from  6  inches  to  6 
feet  wide,  traceable  for  900  feet  through  blue  limestone,  dipping  75°  W.  The  ore  is  found  mostly  on  the  foot  wall 
from  2  inches  to  2  feet  wide,  but  there  is  also  a  band  of  it  ui>on  the  hanging  wall,  which  contains  much  more  gold 
($20)  than  the  other  ore.  Between  these  bands  of  ore  is  an  open  fissure,  from  5  inches  to  2  feet,  sometimes  filled 
with  a  lime  sand  from  the  surface.  The  ore  is  a  soft  yellow  sandy  ocher,  which  assays:  first  class,  130  ounces  silver 
and  $9  gold;  second  class,  71  ounces  silver  and  $12  gold.  The  mines  of  this  group  are  developed  to  a  limited 
extent,  mostly  by  tunnels,  and  contain  over  1,000  feet  of  cuttings.  The  total  product  to  the  end  of  the  census  year 
was  $11,565. 
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The  other  mines  of  East  cafion  and  vicinity  are : 


Hinet. 


Bxcbftoge  and  SannyBide . 

Lloo 

Ch1oii<lo  Point  and  others 
on  SIlTf  ropolia  kill 

Hiiior'H  Deliglit  group 


Bonanza  

Cleveland    Mining    Com* 
pany. 

Riui  Joitqain 

Poormnn 

Backhorn 


Iffonntain  Oem  and  Ante* 
l(>p«). 

California 


leSth  of  Total  product        I  Condition  at  the  clo«e  of  Bemarka. 

openings.  f*^~"«»-  the  oensnn  year.  MMommfmm. 


FeeL     ■  ! 

1,009  I  $80,000 I  Aaaeaament  work  done 

1,000  j  120,000 1 do 


.do Several  hundred  feet  of  cattings.     Prodaoed  many  thooaands  in  eazi^ 

times. 


a  300  I Worked  on  leane Ore  aaiuiyfl  10  onncea  Hilver  and  11  to  14  per  cent,  lead ;  arHa  for  $7  per 

Total  product,  many  thousand  tons ;  1,200  tons  extracted  in  ccutma  year. 

do Has  produced  considerable  ore. 

1,430  i  100,000 i Ore  assays  $150  to  $1,000  per  ton. 

i                                          ! 
750  :    85, 000 ,  Worked  irregularly Ore  assays  $100  to  $400  per  ton. 


6500 
a  800 


Small I  Idle Little  ore  ever  shipped. 


'  Leased Ore  assays  20  oonoes  silver,  35  per  cent.  lead.     Mnch  ore  formerly  pra* 

daced. 

1, 000  ' ' Sarface  ore  assays  20  ciunces  silver,  80  per  reut.  lead.    Several  thooaaoA 

,  tons  shipped  iu  1877  and  1878. 

I Active Ore  assays  1*5  ounces  silver,  55  per  cent,  lead. 


a  Incline;  also  other  cuttings.  b  DrifTs;  also  shaft  of  several  hundred  feet. 

BONES   OP  DRY    CAl^ON. 

The  Hidden  Treasure  mine  is  situated  on  a  steep  hillside  above  and  three-quarters  of  a  mile  northeast  of  Jacob 
City.  It  was  located  in  18G5  as  the  Saint  Louis  lode  by  General  Connor's  soldiers,  who  had  been  told  by  Indiant 
of  the  outcropping  bowlders  of  galena.  Little  work  was  done  until  April,  1870,  when  it  was  relocated  as  the  Hiddem 
Treasure.  The  mine  has  been  extensively  but  irregularly  worked  since  1872.  It  was  idle  during  a  few  moutha 
preceding  the  writer's  visit.  The  property  consists  of  the  Hidden  Treasure,  Saint  Louis,  Cedar,  Summit,  Red 
Line,  Sacramento,  Hidden  Treasure  East  Extension,  Columbia,  and  Western,  all  adjacent  claims.  The  ore  is  found 
in  one  or  two  chimneys  in  a  bedded  vein  in  a  compact  bluish  limestone,  which  dips  about  3(P  N.  32°  W.  About  3 
feet  above  the  ore  there  is  a  contact  vein  an  inch  or  so  in  width  between  an  overlying  stratum  of  siliceous  slate 
(locally  called  *' block  slate")  and  the  limestone  beneath.  Very  rarely,  however,  does  the  ore  body  make  to  the 
contact  (in  some  of  the  upper  works  the  ore  was  on  the  contact).  One  chimney  began  at  the  surface,  or  at  least 
within  GO  feet  of  it,  and  continued  for  GOO  feet.  It  then  split  into  two  chimneys,  which  continued  800  feet  or  more* 
The  upper  chimney  was  from  20  to  100  feet  wide  and  from  3  to  20  feet  thick.  The  branches  were  from  10  to  25  feet 
wide  and  from  1  inch  to  20  feet  thick.  The  ore  found  in  the  Chicago  mine  was  iu  two  bedded  pipen,  which  were  in 
a  limestone  stratum  about  100  feet  beneath  these  ore  bodies.  The  pipes  turned  upward  and  finally  connected  with 
the  Hidden  Treasure  vein.  The  ore  of  the  Hidden  Treasure  is  a  soft  reddish-brown  ocher,  containing  cemssitei 
galena,  and  traces  of  copper  carbonates.  It  assays  from  15  to  40  ounces  silver  and  20  to  50  per  cent.  lead.  A  few 
hundred  feet  to  the  north  of  this  mine,  in  the  direction  in  which  the  ore-bodies  dip,  a  great  dike  of  granitic  porphyry 
cuts  through  the  country.  The  mine  was  formerly  opened  by  five  inclines,  three  of  which  were  in  ore,  and  several 
tunnels.  It  was  worked  at  the  period  under  review  through  a  500-foot  tunnel,  from  which  an  800-foot  incline  waa 
sunk  between  the  two  chutes  of  ore.  The  extent  of  the  workings  on  this  stratum  was  1,600  feet  on  the  dip  and 
450  feet  horizontally.  Within  this  area  there  were  probably  9,000  feet  of  inclines,  drifts,  and  winzes.  The  ore 
chutes  continue  at  the  bottom,  though  small  in  places.  Some  seepage  water  was  encountered  and  zincblende 
occasionally  appeared.  The  steam  hoisting  works  consist  of  a  40  horsepower  horizontal  engine  with  }-inch  steel- 
wire  rope  in  the  tunnel  at  the  top  of  the  incline,  and  one  horizontal  boiler  at  the  surface.  Water  for  use  in  the 
boilers  has  to  be  purchased  at  1  cent  per  gallon,  except  in  the  winter  months,  when  snow  is  used.  During  the 
census  year  about  twenty  men  were  employed,  at  $3  per  day,  10  hour  day  and  Ohour  night  shifts.  There  were 
1,408  tons  of  ore  produced,  which  assayed  about  33  per  cent,  lead,  18  ounces  silver,  a  trace  of  gold,  with  7  per  cent* 
moisture,  selling  for  about  $20  per  ton  at  the  Chicago  smelter.  During  the  |bur  years  ending  April  1,  1878,  28,400 
tons  were  mined.  Most  of  this  was  smelted  at  the  Waterman  smelter  at  Stockton.  The  cash  received  for  this 
amount  of  ore,  whether  sold^as  ore  or  as  bullion,  was  $988,7(10.  It  was  conceded  that  the  mine  made  money,  but  that 
the  smelter  lost  it    Several  thousand  tons  of  ore  were  produced  prior  to  1874. 

The  Chicago  mine  was  located  in  1871,  and  sold  to  an  English  company  soon  afterward.  The  mine  was  worked 
vigorously  for  several  years,  but  has  been  idle  since  1876.  Ore  was  found  in  two  pipes  60  feet  apart  in  the  '^reef* 
of  limestone  under  the  Hidden  Treasure.  These  pipes  came  to  within  a  few  feet  of  the  surface,  covered  only  by 
the  iron  cap,  and  diverged  somewhat  as  they  went  down.  They  were  in  general  about  2^  feet  in  diameter,  bat 
varied  in  shape  considerably,  especially  beyond  400  feet.  One  pipe  was  followed  1,300  feet,  and  decreased  in  else 
until  it  was  only  6  inches  in  diameter,  when  work  was  abandoned.  This  had  five  smaller  pipes  branching  firom  it. 
The  second  pipe  went  down  quite  regularly  for  800  ieet,  then  suddenly  rose  60  feet  and  continued  on  its  coarse.  A 
second  rise  brought  it  to  the  Hidden  Treasure  vein.    The  ore  is  ocherous,  assaying  from  25  to  35  oanoes  silver  and 
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from  40  to  45  per  cent.  lead.  Ou  the  sides  of  the  pipe  there  is  usnally  from  0  inches  to  a  foot  of  a  valueless  oxide  of 
iron,  freqncntly  stained  by  copper  carbonates.  The  total  cuttings  amount  to  about  5,000  feet.  The  mine  is  furnished 
with  a  nallidie  wire-rope  tramway  2^  miles  long  to  the  wagon  road  in  the  ravine  below.  This  gave  great  satisfaction, 
and  was  at  the  time  of  the  writer's  visit  still  standing.  The  mine  produced  considerably  over  12,000  tons  of  ore. 
This  company  owns  the  Chicago  smelter,  and  when  the  mine  failed  bought  the  Queen  of  the  Uill,  Flavilla,  and 
llahogau}'  locations.  These  claims  are  on  three  chimneys  in  a  bedded  vein,  from  1  to  G  feet  wide,  dipping  17^  to 
250  W.  between  a  siliceous  limestone  above  and  a  blue  limestone  stratum  below.  They  were  located  in  1870-^71, 
and  were  worked  extensively  between  1873  and  1877,  but  very  little  since.  Shortly  after  the  purchase  the  Chicago 
company  came  to  the  fault  and  failed.  The  Flavilla  Mining  Company  was  then  organized,  and  had  just  begun 
prospecting  to  find  the  vein  beyond  the  fiiult.  This  group  of  claims  was  the  most  develoi)ed  of  any  in  the 
disti'ict,  and  is  situated  about  half  way  up  a  largo  steep  hill,  1  mile  south  of  Jacob  City.  The  dip  of  the 
chimneys  is  N.  30^  W.,  being  oblique  to  the  dip  of  the  strata.  The  distance  between  them  is  about  80  feet 
and  150  feet.  Two  faults  were  found,  one  along  the  line  of  the  Mahogany  chimney  northeast  and  southwest, 
'and  tbe  other  nearly  at  right  angles  to  it,  faulting  all  the  ore  chutes  and  dipping  a  little  northeast.  This  fault 
showed  a  fissure  20  feet  wide,  of  which  4  feet  on  One  side  was  calcite  (locally  called  "water  spar''),  the  remainder 
being  filled  with  clay  and  fragments  of  country  rock.  The  first  chimney  was  350  feet  long  (before  being  cut  by 
the  fault)  and  was  from  25  to  40  feet  wide,  having  a  thickness  of  from  18  inches  to  2  feet  of  ocherous  ore  containing 
but  little  copper,  and  said  to  assay  from  20  to  25  ounces  silver  and  50  per  (^ent.  lead.  The  second  chimney  was 
1,000  feet  long,  from  CO  to  70  feet  wide,  and  also  had  from  18  inches  to  2  feet  of  ore,  generally  upon  the  hanging 
wall,  assaying  about  40  ounces  silver  and  30  jier  cent.  lead.  Tbe  third  chimney  was  about  the  same  size  as  the 
second,  but  the  ore  contained  some  tetrahedrite,  much  malachite,  and  little  lead,  and  ass^iyed  about  CO  ounces  silver. 
The  claims  are  opened  by  two  main  inclines  1,000  feet  and  1,400  feet  long  and  C  feet  square,  which  branch  near 
the  surfiice  like  the  letter  Y.  The  horizontal  development  is  1,200  feet.  It  is  claimed  that  there  are  8  miles  of 
openings,  but  if  the  stopes  were  not  counted  there  would  probably  be  not  over  12,000  feet.  The  hoisting  works 
have  a  Copeland  &  Bacon  vertical  engine  of  35  horse-power.  A  double-track  tramway  with  g  inch  steel  wire  rope 
extends  several  hundred  feet  from  the  mine  to  the  bed  of  the  ravine  below.  The  product  of  these  mines  could 
not  be  ascertained.  It  was  probably  over  $1,000,000,  as  2C,000  tons,  assaying  from  30  to  40  ounces  silver,  were 
shipped  while  Mr.  Davis  was  the  superintendent. 

Tbe  Mono  mine  is  situated  half  a  mile  south  of  Jacob  City.  It  was  discovered  in  tbe  autumn  of  1871,  and  was 
owned  in  its  early  days  by  Gisbom,  Embody,  Ileaton  &  Miller.  It  was  worked  vigorously  by  them  until  1875,  when 
Gihborn  bought  the  remaining  two-thirds  interest  for  $400,000,  mortgaging  the  whole  to  eastern  capitalists  for  the 
money.  About  three  months  after  the  sale  a  fault  was  found,  or  the  ore  chute  ^^  pinched ",  and  0UI3'  a  small 
prospecting  force  was  employed  until  June,  1870,  since  which  time  it  has  been  idle.  Ore  began  at  the  surface  and  was 
found  In  a  chute  from  10  to  50  feet  long,  from  3  to  5  feet  wide,  and  300  feet  deep.  Below  that  depth  it  was  in  a  series 
of  small  deposits.  It  was  an  oxidized  ore,  from  silver,  lead,  copper,  and  iron  sulphides.  Slabs  of  horn-silver  were 
frequently  found  so  soft  that  they  would  retain  the  impression  of  a  coin  like  wax.  Its  value,  by  the  ton,  was 
from  $150  to  $5,000  in  silver.  This  ore  occurs  in  a  stratum  of  clay  shale.  The  ore  chute  seems  to  cross  this 
stratum  and  enter  a  black  shale  at  a  depth  of  400  feet.  In  the  lower  workings  the  ore  was  limited  in  quantity,  and 
only  assayed  about  $100  per  ton.  The  main  incline  is  850  feet  long,  with  an  angle  of  about  33^.  The  greatest 
horizontal  extent  of  the  development  was  only  300  feet,  but  the  total  cuttings  amounted  to  2,000  feet.  It  was  tbe 
opinion  of  many  who  were  familiar  with  the  mine  that  the  dip  of  the  incline  was  away  from  the  ore  chute.  Tbe 
mine  had  small  hoisting  works  which  cost  about  $12,000.  The  total  product  was  not  known,  even  by  tbe  origioat 
owners,  as  they  divided  the  proceeds  after  the  sale  of  each  lot.  By  one  it  was  placed  somewhat  over  ami  bf 
another  somewhat  under  $1,000,000. 

The  Mono  Tunnel  site  is  in  the  ravine  800  feet  below  the  Mono  mine.  Work  was  begun  in  1872  or  1873.  Tbe 
tunnel  is  about  1,100  feet  in  length.  Burleigh  drills  and  an  air-compressor  were  used.  Only  assessment  work 
has  been  done  for  some  time. 

Tbe  KeaVsarge  mine,  located  half  a  mile  west  of  Jacob  City,  was  discovered  in  1871,  and  has  been  idle  for  a 
few  months.  The  ore-bearing  formation  is  ia  stratum  of  limestone,  in  which  the  ore  occurs  in  chimneys  and 
exceedingly  irregular  masses.  The  overiyiug  stratum  or  hanging  wall  is  a  %'ery  compact  siliceous  limestone. 
One  chimney  began  at  tliH  surface  and  went  down  500  feet.  In  this  there  was  a  cbaml»er  70  feet  long,  30  feet  wide, 
and  from  10  to  25  feet  high.  Three  or  four  other  bodies  were  found  near  the  main  chimney.  In  one  of  them 
several  tons  of  $10,000  chloride  ore  were  encountered.  The  ore  is  a  soft  ocher,  similar  to  that  of  the  Hidden 
Treasure,  but  much  richer.  The  mine  was  opened  by  a  945-foot  incline,  having  a  dip  of  30^  to  35^.  It  was  not 
prosfKfCteil  over  100  feet  horizontally,  but  contained  at  least  3,000  feet  of  cuUingx.  The  ore  continued  in  the 
bottom  of  the  incline  20  inches  in  widths  but  water  ha^I  stopped  the  work.  The  hoisting  rig  consisted  of  a  wl'im 
with  a  i  inch  steel-wire  rope.  The  total  product  was  unknown ;  jierhaps  $1,000,000  had  been  rteei^ed.  Belonging 
to  this  property  is  the  Jennie  elaim^  having  a  SOOfoot  iodine  and  iioO  feet  of  other  cuttings.  A  few  handi^^l  tons 
•f  40oanoe ate  were  produced. 
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The  Deseret  group  cousiyts  of  the  Deseret,  Shoo  Fly,  Azure  Qaeen,  Ivanhoe,  American  Flag  No.  2,  and  Thad. 
Stevens,  overlapping  claims.  They  were  located  in  1870-71.  Work  on  them  was  began  in  1874,  and  discontinued 
January  1, 1879.  The  Deseret  claim  has  a  750-foot  incline,  following  the  chimney  at  an  angle  of  45°.  There  was 
little  drifting.  There  are  small,  neat  hoisting  works,  containing  a  50  horse-power  engine,  and  a  Bowers  air- 
compressor  was  used  to  run  two  Woods  drills.  The  ore  has  a  lime  gangne,  containing  very  little  iron,  oi^ide  of 
lead,  and  assayed  70  ounces  silver  and  a  trace  of  gold.  The  Thad.  Stevens  has  a  380-foot  incline  and  about  250 
feet  of  drifts.  The  ore  of  this  chimney  averaged  about  a  foot  in  width,  and  assayed  35  per  cent,  lead  and  30  ounces 
silver.    The  total  production  of  the  group  was  estimated  at  $30,000. 

The  other  mines  of  Dry  caiiofl  are :, 


Mines. 


Wandering  Jew 
Utah  Queen    . . . 
Sacramento   


Honntain  Savage  and  L 
X.L. 


Smporia 

Fourth  of  July. 
Evening  Star  . . 
Ifagnolia 


I    Total 
i  len^h  of 
op«'ning8. 


Feet. 

4,200 

900 

800 

1,090 

1,600 

a440 

850 


Rattler  .. 
Brooklyn. 
Elgin  .... 
Ifoyea  .. 


Total  product 


2, 100  tons. 


130,000.... 
1, 000  tone. 


Condition  at  the  cloee  of 
the  cenane  year. 


Little  work  done 

Asaeesment  work  done. 

Idle 

Asaeesment  work  done. 


Leased 

Assessment  work  done. 

do 

do 


Idle 


do 
do 
do 


Bemarka. 


A  few  hundred  tons  of  30-oonce  silver  and  85  per  oent  lead  ore  extraoted. 

Large  amount  of  ore  extracted. 

Considerable  ore  taken  out  formerly. 

Ore  assays  40  ounces  ailver  and  25  per  oent  lead. 


Ore  assays  30  ounces  silver  and  85  per  cent  lead. 

Some  good  grade  ore  shipped. 

Several  hundred  feet  of  incline  and  drifts.     Mach  money  spent,  litlte 
received. 

Few  hundred  feet  of  work  done. 

Do. 


a  Incline;  also  other  cuttings. 

There  are  many  other  claims  having  considerable  development  which  are  not  mentioned,  as  they  were  not 
represented  at  the  time  of  the  writer's  visit. 

CAMP  FLOYD  DISTRICT. 

[November,  1880.] 

The  Gamp  Floyd  district  is  sonth  of  the  Ophir  district,  and  is  on  the  same  range.  It  is  an  irregular  rectangle,  from 
7  to  9  miles  on  a  side,  the  mines  themselves,  however,  being  included  within  an  area  of  a  square  mile.  Five  hundred 
and  ninety-five  locations  had  been  made,  of  which  but  twenty  five  were  held  at  the  time  of  the  writer's  visit  Aside 
from  those  employed  by  the  Carrie  Steele  Company,  not  ten  men  had  been  working  in  the  district  during  the 
preceding  twelve  months.  The  formation  is  a  blue-black  limestone,  dipping  from  lO^  to  25°  NE.  An  exception  to 
this  is  a  stratum  of  quartzite  or  siliceous  limestone  (locally  called  a  *>  reef),  from  25  to  75  feet  thick,  on  which  all  the 
claims  are  located.  Lewiston,  the  town  of  the  district,  is  18  miles  southeast  of  Stockton,  with  which  it  is  connected 
by  a  good  wagon  road.  The  Carrie  Steele  mine  is  about  one-quarter  of  a  mile  from  Lewiston,  and  is  7,000  feet  above 
sea-level.  It  was  discovered  in  1873  by  Leandro  Steele ;  was  worked  from  1876  to  July,  1879,  when  it  was  sold  to 
the  Carrie  Steele  Mining  Company,  of  New  York.  This  company  has  a  capital  stock  of  $1,000,000,  in  100,000  shares. 
A  working  capital  of  $30,000  was  raised  by  the  sale  of  20,000  shares.  The  ore  in  this  reef  outcropped  in  a  single 
spot  upon  the  hillside.  The  workings  so  far  have  been  through  three  tunnels,  and  have  explored  a  space  not  to 
exceed  50  feet  in  depth  and  200  by  274  feet.  The  levels  and  drifts  amount  to  1,420  feet.  One  large  body  of 
antimonial  ore,  20  feet  thick  and  60  by  70  feet  in  extreme  width  and  length,  was  found  at  the  surface.  The  richest 
ore  averaged  $700,  and  occurred  in  a  seam  from  8  to  10  inches  wide,  next  to  the  roof.  There  are  three  crevices  a  few 
inches  wide,  parallel,  and  30  feet  apart,  which  ran  NE.  and  SW.  through  the  ''reef.  The  secondary  small  bodies 
of  ore  were  found  on  the  northwest  side  and  adjacent  to  these  crevices.  The  ore  is  a  hard,  tough  siliceous  limestone, 
rarely  soft  and  fine,  sometimes  much  broken,  and  containing  seams  of  oxide  of  iron  and  crystals  of  quartz  and 
calcite.  The  silver  is  in  the  form  of  horn-silver,  except  in  the  case  of  the  antimonial  ore.  This  last  ore  seems  to  be 
an  argentiferous  stibnite,  and  assays  from  $100  to  $500  per  ton.  The  great  mass,  however,  is  low  grade,  from 
$15  to  $50,  until  sorted,  and  is  free  milling.  No  water  is  found.  In  the  census  year  about  eij»hteen  men  were 
employed,  and  1,500  tons  of  unsorted  ore  were  produced.  The  sales  of  ore  prior  to  the  parchase  by  the  present 
company  amounted  to  about  $80,000. 

The  mill  is  a  wetcrushing  20-stamp  silver  mill,  having  eight  pans  and  four  settlers.  It  was  built  by  an  English 
company  in  1872-'73  to  work  the  ores  of  the  Sparrowhawk  mine,  and  wa«  said  to  have  cost  $80,000.  It  was  purchased 
by  the  Carrie  Steele  Mining  Company  in  1879,  and  ran  from  May  10  to  August  15,  1880,  since  whicj/time  it  has 
been  idle.  The  mill  is  a  quarter  of  a  mile  from  the  mine.  The  cost  of  hauling  ore  was  75  cents  per  ton.  Owing  to 
scarcity  of  water,  which  was  brought  2^  miles  in  a  pipe,  it  was  pumped  from  the  settling  tanks  and  flowed  again 
*2irou^b  the  battery.    Ore  was  worked  with  salt  and  sulphate  of  copper.    This  method  is  said  to  save  83  per  cent^ 
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of  ordinary  ore  and  60  per  cent,  of  the  antimonial  ore.  Tailings  assayed  $6.  The  cost  of  milling  per  ton  was  said 
to  be  only  $5.  Probably  a  long  ran  weald  materially  raise  these  figares.  The  mill  had  an  Aiken  farnace,  which 
was  not  ased. 

The  other  mines  of  the  Camp  Floyd  district  are : 


Hinee. 


Total    ! 
leDpn  h  of         Total  prodact. 
openings. . 


Condition  at  the  cloee  of 
the  censQB  year. 


Semarka. 


Ft€L 

Sparrowbawk ,  8,000 

Star  of  the  West 500 

SilverCirtle 1,000 

SilverClond '  800 

Mormon  Chief '  LOOO 

Klkhom 550 


|boo,ooo. 

None  . . . 
Small . . . 


Idle ;  Ore  similar  to  that  of  the  Carrie  Steele. 


do 
do 


No  ore  shipped. 

In  1873  many  thousand  dollars  spent  in  prospeetins 
Formerly  shipped  a  few  hundred  tona  of  $30H>re. 
Idle  .' '  Little  done  since  187.^. 


$50,000. 


Cinnabar. — Above  the  ore-bearing  qnartzite  stratnm  is  a  30foot  stratam  of  siliceous  limestone.  This  contains 
cinnabar  in  seams,  cavities,  and  in  the  solid  rock.  Beports  conflicted  as  to  the  thickness  of  this  bed,  the  estimates 
varying  from  12  to  40  feet.  Some  very  rich  specimens  had  been  obtained,  bat  it  was  not  thought  that  the  mass 
would  average  over  1  to  2  per  cent,  of  quicksilver.  There  are  several  claims,  the  principal  of  which  are  the 
Geyser  and  the  Jenny  Lind.  The  developments  are  very  limited,  no  attempts  having  been  made  to  reduce  the 
ore.  This  district  and  Marysville,  Pi  Ute  county,  are  the  only  localities  in  the  territory  where  cinnabar  has  been 
discovered.  v 

TOOELE  MININa  DISTRICT. 

[November,  1880.] 

The  Tooele  district  is  situated  on  the  western  slope  of  the  Oquirrh  range  opposite  the  West  Mountain  district. 
It  was  organized  in  1870,  and  contained  120  claims.  The  organization,  however,  has  not  been  preserved,  and  all 
claims  are  abandoned  except  the  Clipper,  Bob  Eoy,  and  a  few  others.  The  Clipper  consists  of  a  single  pipe  of 
ore  in  quartzite,  from  2  inches  to  5  feet  thick,  and  from  2  to  10  feet  wide,  and  has  been  developed  by  a  600-foot 
incline.  The  total  yield  is  estimated  at  $10,000.  The  Bob  Boy  has  300  feet  of  openings,  from  which  a  few  tons 
have  been  shipped.    Both  these  mines  are  worked  irregularly. 

In  the  neighborhood  of  Tooele  City  there  are  12  stone  bee-hive  kilns,  constructed  at  intervals  between  1874 
and  1880.    They  are  run  irregularly  by  Mormon  owners,  who  sell  the  charcoal  produced  to  Stockton  smelters. 


GEANTVILLB,  OSCEOLA,   OBEELET,  BOULDEB,  COLUMBIA,   OASIS,  DESEBET,  GBANITE  MOUNTAIN,  CLIFTON,  AND 

LAKESIDE  DISTBICTS. 

The  Grantville  district  is  situated  on  the  eastern  slope  of  the  Onaqui  range  and  was  organized  in  June,  1875. 
There  are  but  few  claims,  mostly  undeveloped.  The  Third  Term  is  the  principal  mine.  It  is  8  or  10  miles  southwest 
of  Grantville.  So  far  as  known,  it  consists  of  a  large  chimney,  14  feet  square  in  places,  of  ^^hard  carbonate'' 
low-grade  ore  in  limestone.  Work  was  begun  in  1877,  and  $15,000  has  been  spent  in  prospecting  the  claim.  It  has 
a  450-foot  incline  and  600  feet  of  drifts,  and  a  600-foot  tunnel  (not  completed)  is  being  run  to  cut  the  chimney  at  a 
great  depth.  The  ore  is  a  smelting  ore  carrying  from  10  to  15  ounces  silver.  A  few  hundred  tons  have  been  sold, 
yielding  $2,000.  There  are  several  thousand  tons  of  low-grade  ore  in  sight.  In  the  census  year,  fourteen  men  were 
working  six  months.    The  Osceola  has  ^veral  hundred  feet  of  cuttings,  showing  some  copper  and  silver  ores. 

The  old  Osceola,  Oreeley,  and  Boulder  districts,  situated  south  of  the  Camp  Floyd  district,  had  but  few  locations, 
and  were  abandoned  some  years  ago. 

The  Columbia  district  is  9  miles  southwest  of  Yemon,  and  was  organized  in  1871.  There  was  some  excitement 
here  in  1871  and  1872,  and  again  in  1875  and  1876.  In  1875  an  Ohio  company  spent  a  large  amount  of  money  very 
recklessly  and  failed.  The  country  rock  is  limestone,  quartzite,  and  slate.  The  veins  are  usually  large,  averaging 
from  3  to  4  feet;  but  the  ore  is  too  low  grade  to  pay  at  that  distance  from  a  market.  It  was  said  to  average  from 
10  to  25  ounces  silver  and  from  30  to  40  per  cent.  lead.  Several  hundred  tons  have  been  shipped.  The  developments 
are,  as  a  i  ule,  very  limited.    Only  about  ten  claims  have  kept  up  assessment  work. 

The  Oasis  district  was  called  North  Tintic  in  1873,  Caledonia  in  1875,  and  was  given  its  present  name  in  1879. 
There  are,  probably,  twenty  locations  In  force.  The  ore  is  milling  and  smelting  of  varying  grade.  There  is  very 
little  development.    Wood  and  water  are  plenty. 

The  Deseret  district,  in  the  desert  west  of  Columbia  and  Oasis  districts,  contains  one  strong  copper  vein,  from  1 
foot  to  3  feet  wide,  in  granite.    The  ore  is  low-grade  in  copper  and  silver,  and  the  developments  are  nominal. 

The  Granite  Mountain  district  is  on  a  mountain  in  the  same  desert  as  the  above  district,  and  still  farther  west. 
There  are  said  to  be  a  few  very  narrow  veins  of  rich  silver  ore  in  granite.  There  are  three  good  springs  of  wate*^ 
in  the  district.    A  Galifomia  company  did  considerable  unprofitable  work  here  years  ago. 
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The  Cliftou  district  is  sitanted  on  the  borders  of  Nevada  and  Utah,  3  miles  northeast  of  the  Deep  Greek  Indian 
reservation,  and  70  miles  southeast  of  Toauo^  Nevada.  It  was  organized  in  18G9  or  1870.  A  smelter  was  built  in 
1871.  and  was  moved  in  187G  to  a  spot  0  miles  distant  by  the  Saint  Loais  Consolidated  Company.  Probably  150 
tons  of  bullion  were  produced  in  the  various  runs.  The  country  rock  is  sSid  to  be  limestone  and  granite.  There 
are  numerous  veins  of  gold  qaartz  from  2  to  10  feet  wide,  claimed  to  average  815  per  ton,  and  some  small  veins 
containing  galena  and  pyrite  ore.  About  50  claims,  of  over  500  located,  are  still  worked  occasionally.  Little  has 
been  done  since  1877. 

The  Lakeside  district  is  situated  on  the  southern  and  western  shore  of  Great  Salt  lake.  The  excitement  here 
was  from  1871  to  1874.  Little  has  been  done  since.  There  are  a  number  of  mines,  aboot  2  miles  from  the  lake  and 
on  a  ridge  500  feet  above  it,  which  contain  large  bodies  of  ore  assaying  from  G  to  15  ounces  silver  and  from  50  to  70 
I>er  cent.  lead.  The  country  rock  is  limestone.  A  large  amount  was  mined  and  shippcid  across  the  lake,  but  not 
profitably. 

JUAB  COUNTY. 

TINTIC    DISTEICT. 
rSeptembor,  1880.] 

The  Tintic  district  is  situated  on  a  range  of  high  hills,  a  continuation  of  the  Oquirrh  mountains,  about  70 
miles  S.SW.  of  Salt  Lake  City.  It  extends  10  miles  east  aud  west  and  15  miles  north  and  south,  and  contains 
the  three  mining  camps  of  Silver  City,  Eureka,  aud  Diamond.  It  was  organized  December  13, 1809,  aud  the 
records  showed  3,000  locations.  Probably  not  over  500  are  claimed,  and  less  than  100  are  developed  to  any  extent 
The  elevation  of  the  claims  will  vary  from  5,500  to  7,000  feet.  The  winters  are  very  mild,  and  mining  operations 
can  1)0  conducted  during  the  whole  3'ear.  The  country  rock  is  porphjry  on  the  east,  and  limestone  and  quartzite 
on  the  west.  There  are  three  prominent  mineral  belts:  the  Mammoth-Eureka,  Sunbeam,  aud  Julian  Lane,  besides 
many  smaller  veins  or  disconnected  deposits.  This  district  was  quite  active  prior  to  1870,  but  most  of  the  work 
since  has  been  upon  a  half  dozen  large  mines.  The  total  production  of  the  district  can  hardly  l)e  estimated,  owing 
to  the  number  of  old  and  abandoned  reduction  works  and  the  numerous  changes  in  their  management.  A  rough 
estimate  would  place  it  at  something  less  than  $2,000,000.    The  reduction  works  in  the  district  have  been  as  follows : 

Clarkson  smelter, — Two  stacks.  Erected  at  Homansville  iu  the  snmmer  of  1871.  Smelted  ore  from  the  Scotia,  Swansea,  and  Eureka. 
Produced  a  few  hundred  tons  of  buUion.  Shut  down  in  1872  and  moved  uway.  Dump  has  been  sorted  over  two  or  three  times  with  good 
results. 

There  were  two  smelters  at  Diamond,  long  since  removed ;  one  made  a  snocessful  rnn  of  several  hundred  tons  of  bullion. 

One  smelter,  copper  and  lead,  was  erected  in  1S73  near  the  present  Crismon-Mammoth  mill.    It  worked  about  1,000  tons. 

Eureka  mill. — 12  stamps.    Erected  at  Homansville  in  1871-^.    Very  little  work  done.    Removed. 

Miller  mill. — 10  stamps.    Erected  in  1872.    San  a  year  and  a  half.    Dismantled. 

Copperopolis  mill, — 15  stamps.     Built  iu  1872-^73. 

Copperopolis  copper  smelters,  * 

Shoebridge  mill, — 15  stamps.     Built  iu  1873. 

Wyonting  mill. — 10  stamps.     Built  iu  1873. 

Crismon-Mammoth  mill. — 27  stamps.    Built  in  1879. 

Latham's  furnaces  (2). — Erected  at  Qoshen  in  the  fall  of  1874.  Ban  at  intervals  for  six  months,  producing  7|  car-loads  of  baUion  and 
one  of  copper  matte.    Were  unsuccessful  and  are  dismantled. 

Leaching  works. — Built  at  the  same  place  in  the  spring  of  1876.  ViTorked  about  250  tons  of  ore,  only  averaging  40  per  cent,  of  aasfty 
value. 

Leaching  was  unsuccessfully  attempted  in  the  spring  of  1879  in  small,  rude  works  fitted  up  in  the  old  Miller  mill. 

At  the  period  under  review  most  of  the  mines  shipped  their  ore  from  20  to  30  miles  to  SantaquiUi  a  station  on 
the  Utah  Southern  railroad,  at  a  c^st  of  from  $3  75  to  $3  50  per  ton,  and  thence  by  rail  to  the  Sandy  smelterfi. 
Owing  to  the  absence  of  some  owners  complete  statistics  and  descriptions  cannot  be  given. 

The  Mammoth-Copperopolis  mine  was  discovered  in  1870,  and  was  sold  the  following  year  to  an  English 
corporation,  the  Mammoth-Copperopolis  Mining  Company,  for  a  large  sum ;  reports  vary  from  $00,000  to  8600,000. 
A  large  amount  of  copper  ore  was  shipped  to  England,  and  a  15stamp  mill  and  two  copper  smelting  furnaces  were 
erected  in  1873  7  miles  south  of  the  mine.  The  mill  ran  a  few  months,  and  then  shut  down.  The  copper  smelters 
made  matte  for  some  months  longer,  and  have  made  occasional  campaigns  since.  The  company  failed  in  1873,  and 
the  property  was  sold  for  debt.  It  was  redeemed  by  Lord  Ilamilton,  and  the  British  Tintic-Mammoth  Mining 
Company  (limited)  was  formed  in  the  fall  of  1878.  The  proi)erty  has  been  worked  irregularly  since.  It  was  idle 
at  the  time  of  the  writer's  visit,  but  from  information  given  by  the  foreman  the  writer  is  enabled  to  give  the 
following  brief  description :  The  mine  is  patented,  and  is  1 J  miles  north  of  Silver  City.  It  is  a  mineral  belt,  from  60 
to  100  feet  iu  width,  dipping  70^  W.,  between  strata  of  dolomite  or  limestone.  The  gangue  is  a  siliceous  limestonei 
usually  strongly  impregnated  with  oxide  of  manganese.  The  ore  occurs  in  bodies  of  all  shapes  and  sizes  from  an 
inch  to  20  feet  in  width.  Five  large  deposits  have  been  found,  the  largest  one,  which  began  at  the  snrAiee,  being 
from  10  to  25  feet  wide  by  from  GO  by  70  feet.  The  ore  is  hard,  tough,  and  siliceous,  containing  malachite  and,  in 
be  lower  workings,  some  sulpharsenide  or  snlphantimonide  of  copper.    The  ore  is  supposed  to  average  ftom  6  to 
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S  per  cent,  coppei:,  from  ^8  to  $11  gold,  aiid  from  $15  to  $35  silver.  This  is  but  a  mere  guess,  not  being  based  on 
actual  working  tests  of  large  lots  of  ore  as  it  comes  from  the  mine.  At  all  events,  there  were  in  the  mine  largo  lots 
of  low-grade  ore.  Besides  surface  work,  the  mine  is  opened  by  two  tunnels,  350  and  270  feet,  through  the  hanging 
wall  of  the  belt.  The  total  cuttings  do  not  exceed  2,000  feet.  No  water  has  been  found.  The  total  product  is 
unknown.  It  is  estimated  that  about  5,000  tons  were  shipped.  The  mill,  containing  fifteen  750-pound  stamps, 
eight  small  pans,  and  four  settlers,  was  built  in  1873,  and,  at  the  period  under  review,  was  in  fair  condition.  The 
water  supply  was,  however,  not  sufficient  to  run  it. 

The  Crismon-Mammoth  mine  was  discovered  in  1870,and  has  been  worked,  at  least  by  a  small  force,  continuously 
since.  The  mine  was  considered  a  copper  mine  only  until  the  summer  of  1875,  when  silver  was  discovered.  In 
August,  1870,  gold  was  also  found  in  the  bullion.  Copper  ore  was  shipped  to  Baltimore  prior  to  1874.  Between 
July,  1870,  and  September,  1877,  ore  was  shipped  to  the  Uomausville  mill.  The  company's  mill  was  then  built  The 
mine  is  situated  on  a  steep  hillside  at  the  head  of  a  short  ravine  a  mile  and  a  half  north  of  Silver  City.  It  is  supposed 
to  be  the  continuation  of  the  Mammoth-Copperopolis  belt  The  known  dimensions  of  the  ore-bearing  formation, 
extreme  limits,  are  70  feet  wide,  450  feet  deep,  and  500  feet  long.  The  belt  is  in  dolomite,  dipping  75°  W.  The 
ore  occurs  very  irregularly  in  the  vein,  in  all  shapes  and  sizes  less  than  25  feet  in  extent  There  seem  to  be  three 
veins  in  the  belt,  with  barren  sp<ices  or  horses  between  them.  About  half  the  ore  is  a  coarse,  tough  siliceous  rock 
stained  with  malachite  and  azurite  in  seams  and  cavities.  The  remainder  is  firm,  and  consists  of  crystals  of  calcite 
with  oxides  of  iron  and  manganese.  Very  little  of  the  silver  contents  is  in  the  form  of  a  chloride.  At  the  time  of 
the  writer's  visit  the  ore  was  worked  for  the  gold  contained,  which  was  nearly  equal  to  the  silver  value.  There  are 
large  masses  of  ore,  many  thousand  tons,  exposed  by  the  various  openings  in  the  mine.  Until  lately  few  timbers 
have  been  used.  For  several  years  the  mine  had  worked  rather  with  a  view  to  its  present  prosperity,  only  the 
richest  ore  being  taken  oat.  Timbering  was  being  done  with  square  sets.  Eound  timbers  were  employed  from 
9  to  12  iuches  in  diameter;  8-foot  posts,  8  foot  ties,  and  7-foot  C  inch  caps.  The  mine  is  dry,  and  is  worked 
entirely  through  two  tunnels,  100  and  440  feet  long,  which  cut  the  belt  80  and  240  feet  below  the  croppings.  The  total 
openings  are  about  4,000  feet  in  length.  About  ten  men  were  employed  during  the  census  year,  and  3,448  tons  were 
tent  to  the  mill  by  four-  and  six-horse  teams  at  a  cost  of  84  50  per  ton.  The  production  in  early  times  is  unknown. 
A  rough  estimate  places  it  at  fi-om  $50,000  to  $75,000  for  the  copper  ore  sold.  Between  June,  1874,  and  June,  1880, 
$301,430  87  was  received  over  and  alcove  the  express  charges  and  bullion  discount.  Of  this  amount  $81,000  was 
estimated  to  be  for  silver,  $189,000  for  gold,  and  the  remainder  for  copper.  In  addition  to  this  it  was  claimed  that 
$100,000  in  gold  specimens  was  stolen  when  a  fabulously  rich  band  of  gold  ore  was  found.  The  dividends  paid 
between  June,  1874,  and  June,  1880,  amounted  to  $100,205  10. 

The  mill  is  situated  in  Tintic  valley,  8  miles  south  of  the  mine.  It  is  a  27stamp  mill,  consisting  of  5  stamps  fiom 
Ophir,  10  Irom  the  Miller,  and  12  from  the  old  Eureka  mill.  It  was  constructed  between  December,  1870,  and 
February,  1879,  and  crushed  wet  until  March,  1880.  A  White  &  Howell  furnace  was  then  added,  but  was  soon  shut 
down.  Wet-crushing  was  again  begun  in  August,  1880.  But  little  systematic  assaying  has  been  done,  and  but  few 
records  kept.  The  apparatus  of  the  mill  consists  of  seventeen  750  pound  stamps,  ten  550-pound  stamps,  a  rock- 
'breaker,  five  pans,  three  settlers,  a  White  &  Howell  furnace,  and  a  retort.  Twelve  of  the  stamps  are  in  batteries  of 
four  each.  The  drop  is  0  inches,  single  discharge,  Nos.  50  and  00  brass-wire  screen,  speed  90,  and  capacity 
from  30  to  40  tons  in  twenty -four  hours.  The  pans  are  charged  with  bluestone  and  salt,  and  run  from  six  to  eight 
hours.  The  bullion  is  very  base,  conta~ning  much  copper.  The  tailings,  of  which  there  were  several  thousand  tons 
on  hand,  are  said  to  assay  $9  and  over  in  gold  and  silver.  The  White  &  Howell  furnace  is  a  very  fine  one.  It  has 
a  24foot  cylinder,  00  and  50  inches  in  diameter,  with  fluednst  chambers  60  by  14  by  9  feet  It  ran  but  a  short  time, 
and,  while  giving  good  results  in  chloridizing  the  silver,  is  said  to  have  '^rendered  the  gold  less  free''.  No  reliable 
data  could  be  obtained. 

The  Eureka  Hill  mine  was  discovered  in  1870.  In  1871-'72  a  12stamp  mill,  without  a  furnace,  was  erected, 
which  would  not  work  the  ore.  In  1873  the  property  was  sold  for  several  hundred  thousand  dollars.  Final  payments, 
however,  were  not  made,  and  the  property  reverted  to  the  original  owners.  There  have  been  many  legal  complications 
about  the  ownership  of  this  property,  and  a  stone  fort  was  once  regularly  garrisoned  to  defend  it.  In  early  times 
ore  was  worked  at  the  Homansville  smelter  and  at  the  Shoebridge  and  Wyoming  mills.  Later  it  was  sold  to  the 
smelters  at  Sandy.  Since  July,  1880,  much  of  it  has  been  shipped  to  the  Tintic  mill  at  Homansville.  The  property 
comprises  two  patented  claims,  the  Eureka  and  the  Montana,  2,200  by  200  feet  each,  and  was  owned,  at  the  period 
under  review,  by  a  close  corporation  called  the  Eureka  Mining  Company.  These  claims  are  on  two  nearly  parallel 
veins,  about  100  feet  apart,  which  dip  from  80^  to  85^  W.,  and  strike  nearly  north  and  south.  Between  them  are  found 
connecting  pipes  and  ore  bodies,  and  together  they  constitute  a  mineral  belt  which  is  supposed  to  be  a  northern 
extension  of  the  Crismon-Mammoth,  but  separated  from  it  by  a  great  fault.  This  belt  runs  along  a  spur  from  a 
high  Hteep  ridge,  on  which  the  ore  outcropped  in  several  places  many  feet  long  and  wide,  and  running  under  a  narrow 
valley  outcroiiped  again  on  the  opposite  ridge  several  thousand  feet  distant.  About  300  feet  north  of  the  southern 
boundary  of  the  company's  ground  the^se  two  veins  unite.  From  the  point  of  junction  northward  for  several  hundred 
feet  there  is  an  extremely  hai-d  compact  horse  or  block  of  dolomite  country  rock  between  the  two  veins.  At  ^ 
north  end  of  this  horse  the  gangue  is  much  broken,  and  chimneys  and  seams  of  ore  running  in  all  directions 
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foand.  This  gangrae  is  a  toagh  «iiliceoas  limestone,  mach  of  whioh  is  impregnated  with  oxide  of  manganese. 
Apparently  the  lime  and  magnesia  have  been  replaced  in  part  by  silica  and  oxide  of  manganese  from  ^Intions. 
The  ore  is  very  similar  to  the  gangne,  bat  is  generally  stained  with  carbonates  of  copper  and  some  oxides  of  iron. 
In  one  part  of  the  lower  works  oxide,  carbonate,  and  sulphide  of  lead  are  fonnd  with  traces  of  p^Tite  and  zincblende. 
A  small  percentage  of  the  silver  is  chloride.  Gold  occnrs  in  places.  There  is  one  large  chimney  of  hematite.  In 
general,  the  ore  and  gangne  shade  insensibly  one  into  the  other.  If  the  ledge  matter  is  compact  it  is  low  grade, 
but  if  it  is  open  and  seamy  it  is  good  ore.  There  are  large  breasts  of  ore  in  the  mine,  which,  it  was  claimed,  would 
average  from  $30  to  $40  silver  per  ton,  and  some  gold.  Most  of  the  ore  contained  a  small  percentage  of  copper. 
In  the  old  dumps  on  the  ridge  there  are  several  thousand  tons  of  ore,  rejected  in  early  days,  that  would  probably 
assay  $25  per  ton.  On  the  surface  some  wonderfully  rich  ore  was  found,  and  large  bodies  in  the  mine  have  averaged 
from  GO  to  100  ounces  in  silver.  Comparatively  little  ore  is  being  extracted,  considering  the  many  thousand  tons 
of  ore  in  sight,  and  that  only  of  the  highest  grade..  The  company  intends  to  prove  the  mine  and  to  see  how  much 
and  what  kind  of  ore  has  to  be  dealt  with  before  erecting  reduction  works.  The  bodies  of  ore  found  are  of  all  shapes. 
Several  upon  the  surface  are  from  2  to  20  feet  wide,  from  15  to  75  feet  long,  and  from  10  to  50  feet  deep.  Few  of 
the  bodies  in  the  recent  workings  have  been  developed  to  any  extent.  They  show  ore  from  10  to  20  feet  wide.  The 
extreme  limits  of  the  explorations  on  the  belt  are  680  feet  of  depth  below  the  croppings,  100  feet  of  width,  and 
1,000  feet  of  length  on  the  surface.  Ko  water  is  found.  The  mines  are  developed  by  several  tunnels  upon  the 
belt  and  by  two  vertical  shafts.  The  main  shaft  is  a  two-compartment  shaft  on  the  edge  of  the  valley  between 
the  two  veins.  It  is  280  feet  deep,  and  is  well  timbered,  but  only  a  horse-whim  is  used  on  it.  The  total  cuttings 
are  estimated  at  6,400  feet.    About  twenty -five  men  were  employed  during  the  year,  working  10-hour  shifts,  at  $3. 

The  No.  5  or  Walton  claim,  and  the  Nos.  6,  7,  8,  and  9  on  the  ridge,  are  southerly  extensions  of  these  claims. 
They  contain  over  1,000  feet  of  irregular  work,  and  shipped  considerable  high-grade  ore  in  early  times. 

The  Ely  mill  was  built  by  the  Shoebridge  company  in  the  fall  of  1873.  It  ran  irregularly  as  a  custom  mill 
until  February,  1877,  when  the  company  failed.  The  Hunt  &  Douglas  process  was  introduced  in  1876.  The 
property  was  bought  by  S.  P.  Ely  in  1878,  who  ran  it  as  a  custom  mill  between  October,  1878,  and  September,  1879. 
It  had  been  idle  since  that  time,  but  the  superintendent  expects  to  resume  work  shortly.  The  machinery  consists 
of  an  80  horse-power  engine,  a  Blake  rock-crusher,  a  drying  floor,  fifteen  750-pounds  stamps,  six  pans,  three  settlers, 
a  clean-up  pan,  an  Aiken  furnace  (not  used),  a  St-ewart  five-hearth  reverberatory,  and  a  complete  plant  for  the  Hunt 
&  Douglas  process.  The  battery  is  double-discharge,  dry-crushing,  8  inches  drop,  speed  from  85  to  90,  Ko.  40 
screen,  and  20  tons  capacity.  The  guides  are  peculiar.  They  consist  of  hollow  cylindrical  iron  tubes  having  a 
perforated  screw-cap  fitting  the  upper  end.  The  tubes  are  filled  with  rawhide  rings,  and  the  cap  is  screwed  down  as 
the  hide  wears.  They  give  satisfaiction.  The  five-hearth  reverberatory  is  66  feet  long  and  12  feet  wide,  having  a 
fire-box  at  each  end  and  the  flue  on  one  side  at  the  center.  On  the  other  side  at  the  center  is  a  projection  like  a  bay 
window,  and  over  the  center  is  a  hopper  filled  by  a  screw-conveyer,  from  which  ore  is  fed  into  the  furnace.  The 
five  hearths  are  separated  from  each  other  by  a  jog  the  thickness  of  a  brick ;  the  '^  warming  hearth"  in  the  center; 
two  '^oxidizing  hearths",  one  on  each  side;  and  two  "  chloridizing  hearths"  between  the  "oxidizing  hearths"  and 
the  fire-box.  The  arch  over  the  "warming  hearth"  is  10  inches,  that  over  the  "  oxidizing  hearth"  18  inches,  and 
that  over  the  "  chloridizing  hearth "  36  inches  high.  The  charges  are  1,200  pounds  every  one  and  a  half  hours. 
The  "  warming  heartb  "  has  a  new  charge  every  one  and  a  half  hours,  and  the  others  every  thi'ee  hours.  Hence 
the  capacity  of  the  furnace  is  9^  tons  per  day.  Ten  per  cent,  salt  is  added  one  and  a  half  hours  before  drawing 
the  charge.  The  labor  required  is  two  men  per  shift.  The  process  used  at  the  mill,  to  a  limited  extent,  is  to  crush 
dry,  roast  with  salt,  treat  by  Hunt  &  Douglas's  method  for  silver  and  copper,  and  then  amalgamate  in  pans  for  gold. 
Sometimes  amalgamation  is  performed  first,  and  the  tailings,  if  assaying  over  12  ounces  per  ton,  are  then  treated  by 
the  Hunt  &  Douglas  ])rocess.  The  theoretic  and  practical  details  of  the  process  have  been  published  many  times, 
and  it  is  not  necessary  to  repeat  them  here.  (See  U.  S.  Mg.  Gomm.  Report,  1876,  page  395.)  No  complete  and  reliable 
data  relating  to  the  actual  treatment  of  large  quantities  of  ore  by  this  process  can  be  furnished  in  this  case,  as  such 
data  were  not  kept  and  the  mill  is  not  run  regularly.  The  Hunt  &  Douglas  plant  at  this  mill  has  a  capacity  of 
about  10  tons  per  day,  and  consists  of  the  following:  The  building,  80  by  45  feet;  six  agitator  tanks,  9  feet  in 
diameter  and  5  feet  high ;  six  leaching  tanks,  same  size;  five  store  tanks  above  agitators,  7  feet  in  diameter  and  6 
feet  high ;  three  box  vats  for  filters,  2J  feet  square  and  14  feet  long ;  fourteen  silver-precipitating  tanks,  4  feet  in 
diameter  and  26  inches  deep;  and  sixteen  copper-precipitating  tanks,  same  size.  The  floor  of  the  tank-room  is 
made  tight  and  smooth  by  cement,  so  as  to  catch  the  drippings,  which  are  conducted  in  a  gutter  to  a  cemented 
cistern  in  the  ground.  The  amount  of  solution  in  use  is  about  30,000  gallons.  The  silver  and  copper  left  in  the 
tailings  is  4  ounces  and  less  than  1  per  cent.,  respectively.  A  pump  attached  to  the  lower  part  of  the  leaching 
tanks  shortens  the  time  required.  After  working  some  Golden  Treasure  ore,  which  was  known  to  contain 
considerable  bismuth,  the  solution  became  very  cloudy  and  bad,  and  did  not  clear  for  a  month.  The  necessary 
force  is  six  men  per  shift,  two  leachers,  two  roasters,  and  two  roustabouts.  The  mill  offers  to  purchase  or  work 
ore  at  the  following  rates :  80  per  cent  of  the  assay  value  of  the  ore  in  silver  and  copper,  plus  50  per  cent. 
'^  the  assay  value  of  the  gold,  if  over  $5  per  ton,  less  $25  for  working.  The  above  amount  is  given  in  bullion, 
tAe  balUoa  is  boaght  at  the  market  price.    These  rates  seem  very  liberal  when  compared  with  those  in  some 
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other  districts,  bat  they  were  not  quite  low  enoagh  to  suit  the  miners.  There  are  large  bodies  of  low  grade  ore 
in  the  district  containing  gold,  silver,  and  copper,  and  free  from  objectionable  minerals  as  far  as  known.  The 
writer  does  not  know  of  a  process  more  suitable  for  these  ores.  The  copper  osually  wasted,  which  this  process 
saves,  woold  ordinarily  pay  more  than  half  the  expense  of  milling. 

The  Golden  Treasure  mine  is  on  the  northeast  slope  of  Chloride  hill,  2  miles  southeast  of  Silver  City.  It 
was  discovered  in  1871.  Owing  to  lawsuits  with  the  Mayflower,  Lillian,  and  Gold  Hill  claims,  little  was  done 
antU  1875.  It  was  then  extensively  worked  until  the  spring  of  1879.  It  was  idle  until  July,  1880,  since  which  time 
it  has  been  worked  by  three  men.  The  claim  is  located  on  a  belt  of  quartzose  rock,  100  feet  or  more  in  width, 
in  a  porphyritic  rock  or,  at  least,  adjacent  to  it  on  the  west.  The  dip  is  80^  E.SE.,  and  the  prominent  quartzite 
croppings  extend  several  thousand  feet.  The  ore  is  found  in  chimneys,  five  of  which  occurred  near  the  hanging 
walL  One  body  came  within  20  feet  of  the  surface,  one  was  exposed,  and  the  others  were  not  within  150  feet  of  the 
grass.  One  body  was  60  by  70  by  20  feet,  and  one  was  150  by  100  by  5  feet.  The  chimneys  were  from  1  foot  to  10  feet 
(average  3  feet)  wide,  firom  10  to  40  feet  long,  and  were  known  to  extend  trom  150  to  250  feet  in  depth.  They  dipped 
in  all  directions  in  the  belt.  On  the  east  side  of  this  belt  is  a  vein  of  ocher  from  1  foot  to  10  feet  wide,  which  gives 
assays  of  from  10  to  32  ounces  silver,  and  firom  $5  to  $15  gold.  The  ore  is  a  very  soft,  fine-grained,  light  yellow 
day  9cher,  which  is  said  to  mill  freely.  Average  assays  of  first  and  second  class  show  (}5  and  35  ounces  silver, 
respectively.  All  the  ore  contains  a  few  dollars  in  gold.  Occasionally,  ^mall  bodies  of  a  few  pounds  each  of  a  soft, 
light-blue  substance,  assaying  from  20  to  50  per  cent,  bismuth  and  several  hundred  ounces  in  silver,  are  found. 
The  bismuth  \»  doubtless  in  the  fi>rm  of  an  oxide  or  carbonate,  and  results  from  the  decomposition  of  some  sulphide 
compound.  The  mine  is  dry,  but  from  the  water-level  iu  adjacent  claims  it  was  judged  that  water  would  be 
encountered  in  50  feet  The  property  is  developed  by  a  380-foot  incline,  from  which  levels  and  some  cross-cuts  have 
been  run  every  100  feet.  The  drifts  on  the  belt  extend  528  feet.  The  cuttings  aggregate  2,570  feet.  Ore  is  raised 
by  a  whim.    The  total  product  was  estimated  at  5,500  tons,  containing  45  ounces  silver  per  ton. 

The  other  mines  of  Tintic  district  are : 
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8,000 

330 


$10,000 !  Worked  imgnlariy 

! do '  Dvrinscenana  year  86  tona  were  aold  at  aboot  $S6 

I  ,      $00  27  silver  and  19  per  oent.  lead. 

1.S0O '  Idle 

100  tona DeTdopnimita  limited. 

Idle i  Worked  oontinnoasly  from  1800  to  1877. 

per  ton. 

Sight  men  at  woric Several  hundred  tona  of  ore  shipped. 

$20,000 1  Vine  mm  at  woric >  Areiage  aeeay  of  ore,  $40  silver  and  $20  gold. 

4,000  tona I  Idle |  Much  of  the  ore  assayed  $200  per  ton. 


toB;  on 


of  ore,  $80to$l$ 


$200,000 


«oldenBeU. 


Ladj  Aspinwall 
Windi^  H.  Co . 

saver  Spar 

Shower   


1,000 


Mominfs  Glory. 
Sonbeamlfow  3 


610 
800 

650 


Tory  small 
$15,000 


Swa 

iU 

Rising  Snn 
Lneky.  ... 
TTndine  — 
VorthStar 


2,000 

2.400 
425 
630 
700 


None  .. 
40  or  50 


do 


Idle 

Little  done 

Idle 

Woriced  on  lease. 


Active 

Idle 

Sight  or  ten  men  at  work 


Three  men  at  work 
Four  men  at  woric  . . 


1,000  tons 

25  tons 

30  tona i  One  man  at  work 

Idle 

do 


360 


do 


Ore  assays  25  to  80  ounces  silver,  |20  and  under  gold,  and  10  to  15  ; 
cent,  copper. 

A  few  hundred  feet  of  workings.    Some  om  shipped.    In  fsll  of  187V, 
pounds  shippe*!  to  Europe  assaying  $486  silver  and  S6  per  cent.  hJaauith; 
sold  fbr  75  cents  per  pound. 

Many  hundred  tons  extracted  in  early  times. 

Tein  wide,  but  little  ore  found. 

Ore  assays  75  ounces  silver  and  22  per  cent.  lead. 

Product,  several  hundred  tons.    Ore  assays  50  ounceo  silver  and  46  per 
cent.  lead. 

A  few  hundred  tons  have  been  produced. 

Many  hundred  feet  of  openings.    Many  thonaand  doDars  expended. 

Ore  assays :  flmt  class,  $30  silver  and  45  per  cent,  lead ;  and  second  fllaaa, 
$20  silver  and  25  per  cent.  lead.    But  little  ore  has  been  shipped. 

Averag*^  of  ssaaya,  70  ounces  silver  and  38  per  cent.  lead. 

Ore  asssys  70  ounces  silver.  12  per  cent.  lead,  end  $7  gqUd. 

Thirty- four  assays  avi;rai;f'd  |68  per  ton. 

Shipped  consldenble  ore. 

Much  work  done  and  much  ore  extracted  in  the  past. 

Average  assay  of  vein,  $20  per  ton. 


•Shaft. 


In  addition  to  the  above  claims,  there  are  many  others,  having  several  hnndred  feet  of  developments,  which  had 
shipped  ore,  bat  were  idle  at  the  time  of  the  writer's  visit.  (For  a  description  of  the  Tintic  mill  see  Utah  coonty, 
page  446.    The  mill  belongs  to  this  district,  bat  is  situated  a  few  miles  over  the  coanty  line.) 
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TINTIC  lEON  MINES. 

Large  deposits  of  hematite  and  limonite  iron  ore  are  found  in  this  district,  on  Black  Dragon  hill,  three-fonrths 
of  a  mile  east  of  Silver  City ;  and  in  Black  Stallion  gulch,  6  miles  east  of  Silver  City.  Formerly  the  Sandy  smelters 
obtained  their  iron  flux  from  near  Rawlings,  Wyoming.  In  late  years,  however,  it  has  all  been  obtained  from  the 
two  above-mentioaed  localities.  The  business  is  managed  in  the  following  manner:  The  Utah  Forwarding 
Company  pay  $1  25  for  Black  Stallion  ore  and  $L  50  for  Black  Dragon  ore  on  the  dump.  Mormon  teamsters  from 
the  adjacent  settlements  haul  Black  Stallion  ore  16  miles  to  the  railroad  at  Santaquin  for  $2  50  per  ton,  and 
Black  Dragon  ore  25  miles  to  the  same  station  for  $3  25  per  ton.  The  Forwarding  Company  then  sell  it  to  the 
smelters  at  private  rates,  varying  from  $7  to  $8  per  ton.  The  mine  owners  lease  the  mines  at  a  royalty  of  from  25 
to  50  cents  per  ton,  or  hire  miners,  giving  from  75  cents  to  $1  per  ton  for  extraction.  The  miners  make  from  $2  to 
$2  50  per  day.  An  average  of  eighty  men  were  employed  during  most  of  the  census  year,  and  seventy-five  teams 
for  ten  months.  Black  Dragon  ore  contains  about  55  per  cent,  iron,  and  is  called  tirst  class.  Black  Stallion  ore 
had  only  45  per  cent,  iron,  and  is  known  as  second  class.  Each  kind  contains  traces  of  gold  and  silver.  During  the 
census  year  2,112  tons  of  first  class  and  10,011  tons  of  second  class  ore  were  shipped. 

Black  Deagon  Bill  mines. — ^There  are  many  places  on  the  south  side  of  the  hill  where  the  ore,  principally 
hematite,  comes  to  the  surface  in  a  "blow-oat"  200  feet  or  more  wide.  It  is  here  in  open  cuts  that  the  iron  is 
obtained.  A  tunnel  GOO  feet  long  was  run  from  the  ravine  at  the  base  of  the  hill,  in  the  expectation  of  finding  a 
body  of  silver  ore.  The  iron  vein,  where  it  was  cut,  was  from  25  to  30  feet  wide,  between  limestone  and  porphyry. 
Between  the  iron  and  the  porphyry  is  a  stratum  or  vein  of  kaolin  from  20  to  100  feet  wide.  In  x)laces  it  has  a  blue 
or  3'ellow  tinge,  but  for  many  feet  it  is  almost  milk-white. 

Black  Stallion  Gulch  mines. — These  mines  are  in  an  area  three-fourths  by  one  mile  in  extent.  The  belt 
trends  east  and  west,  and  is  on  the  line  of  contact  between  limestone  and  pori)hyry  country.  The  following  notes 
notes  were  furnished  by  one  of  the  owners : 

Jilack  SfaUion. — This  mine  had  ehipped  oro  for  eight  years,  sometimes  300  tons  per  month.  It  had  an  open  out  70  feet  long,  25  feel 
wide^  and  30  feet  deep,  and  plenty  of  oro  at  each  end. 

Iron  Queen. — Continnation  of  tbe  Black  Stallion.    Cnt,  35  feet  deep.    Ilad  shipped  oro  for  Ave  yean. 

Etd  Chief, — Developed  by  a  surface  cnt  300  feet  long,  30  feet  deep,  and  from  4  to  ITx  feet  wide. 

Mountain  Chief, — Develoi)ed  200  feet  in  length,  15  feet  in  depth,  and  10  feet  in  width. 

Vulture, — Largo  open  cuts ;  200-foot  tunnel ;  vein,  30  feet  wide. 

Borrisson, — Sui*face  cut,  200  feet  long  and  30  feet  deep. 

Sailor  ^o^.— Surface  cut,  200  feet  long,  15  feet  deep,  and  30  feet  wide. 

^ne//.— Open  cut,  300  feet  long,  30  feet  deep,  and  from  10  to  12  feet  wide. 

Iran  Star, — Open  cnt,  250  feet  long,  15  feet  deep,  and  15  feet  wide. 

All  of  these  mines  had  shipped  largo  quantities  of  flux  during  the  year.  There  were  also  thirty  other  flux 
mines  of  smaller  size  which  had  shipped  small  quantities. 

WEST  TINTIOy  DUGWAYy  AIO)  MOUNT  KSBO  DISTBIOTS. 

[September,  1880.1 

The  West  Tintic  district  is  situated  from  IG  to  20  miles  west  of  Tintic  district  It  was  organized  in  1870. 
Considerable  work  was  done  in  1872  and  1873.  There  have  been  a  hundred  or  more  locations,  of  which  about 
twenty  are  hehl.  The  country  rock  is  limestone,  quartzite,  and  granite.  The  veins  are  usually  large,  and  contain 
low-graile  galena  and  carbonate  ore,  assaying  froai  12  to  20  ounces  silver  and  from  25  to  40  per  cent.  lead.  Very^ 
little  has  been  done  on  any  of  the  claims  except  the  Scotia.  In  early  times  this  mine  shipped  to  Homansville  and 
Stockton  several  hundred  tons  of  TOounce  ore.  Wood  and  water  are  plenty.  The  country  is  a  good  stock  range, 
and  about  fifteen  men  divide  their  time  between  mining  and  pastoral  pursuits. 

The  Dugway  district  is  60  miles  or  more  west  of  Tintic  district.  It  was  organized  in  1872.  A  few  years  later 
a  smelter  was  erected.  There  are  said  to  be  large  quantities  of  galena  ore,  low  grade  in  silver.  There  are  few- 
locations,  and  the  district  is  practically  abandoned. 

The  Mount  Nebo  district  was  organized  in  1870.  It  is  situated  on  the  western  slope  of  Mount  Nebo  and  the 
adjacent  portions  of  the  Wasatch  range,  extending  15  miles  north  of  Salt  Creek.  About  130  locations  have  been 
made,  10  of  which  have  received  considerable  attention,  and  are  still  held  by  3'early  assessment  work.  The  country 
rock  is  limestone.  The  ore  is  an  ochery  carbonate  and  galena,  assa>  iujr  from  $10  to  $30  silver  and  55  per  cent,  lead, 
and  occurs  in  narrow-bedded  veins.  The  principal  claims  are  the  Olive  Branch,  Mount  Queen,  Oermania,  and 
Centennial,  eiich  having  a  few  hundred  feet  of  cuttings.  Only  30  tonsof  ore  have  ever  been  shipped,  but,  as  aMormoB 
said,  *' there  must  be  a  big  ledge  there  somewhere,  for  the  country  is  just  covered  with  croppiugs.'^ 
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ROGK-8AXT  MINES. 

Id  Salt  Creek  cafion,  7  miles  northeast  of  the  town  of  Salt  Creek,  is  the  Salt  Cave  mine.  It  was  a  small  cave  from 
which  Indians  formerly  obtained  their  salt.  The  mine  consists  of  an  open  cat  from  the  level  of  the  bed  of  the 
ravine  into  the  bank,  30  feet  deep,  75  feet  wide,  showing  a  face  of  impure  salt  25  feet  high.  From  short  tunnels 
and  shafts  through  the  adjacent  drift  this  had  been  proved  to  be  a  bed  of  salt  having  an  unknown  dip  and  thickness. 
The  salt  is  sometimes  crystallized  in  transparent  cubes  several  inches  on  aside,  but  it  is  usually  contaminated  with 
a  very*fiue  brick-red  clay,  and  would  not  show  over  from  75  to  80  i)er-cent.  of  pure  salt  by  analysis.  The  overlying 
stratum  is  a  fine,  blue,  sandy  clay.  The  salt  is  mined  with  a  gad  and  sledge  or  by  blasting  with  black  powder.  It 
is  sold  for  $4  per  ton  on  the  dump  to  the  mills  at  Pioche,  Silver  Reef,  Tintic,  and  formerly  Park  City.  About 
5,000  tons  had  been  sold.  There  is  another  similar  rock-salt  deposit  6  miles  farther  up  the  caDon,  which  had 
produced  considerable  salt.  There  are  also  a  few  salt  springs  in  the  neighborhood  which  are  worked  irregularly 
in  a  small  way  by  boiling  down  in  a  vat  or  by  solar  evaporation. 

GYPSUM. 

This  mineral  is  very  abundant  in  Utah.  There  are  small  hiPs  of  it  near  Fillmore,  Millard  county,  and  beds  of 
it  in  Sevier,  Iron,  and  Beaver  counties ;  but  it  is  only  mined  about  1  mile  ea$)t  of  the  town  of  Salt  Creek.  At  this 
place  a  bed  of  it,  from  50  to  60  feet  thick,  dipping  75^  W.  between  strata  of  calcareous  shale,  is  cut  into  by  a  caQon, 
and  exposed  for  170  feet  in  height.  It  is  of  the  fibrous  variety,  and  is  in  some  places  pure  and  white.  It  is  used  for 
the  manufacture  of  plaster  of  paris  in  Salt  Lake  City.  Sixty  tons,  worth  $5  per  ton  at  the  railroad,  were  shipped 
during  the  census  year. 

SEVIER  COUNTY. 

ROOK-SAL.T   DEPOSITS. 

In  a  space  of  16  miles  along  the  eastern  edge  of  the  Sevier  River  valley,  opposite  the  town  of  Salina,  there  are 
several  places  where  rock  salt  is  found  at  the  surface  of  the  ground — at  Willow  creek.  Salt  Gap,  Salina  caiion,  and 
Lost  creek.  The  Willow  Creek  salt  bed,  7  miles  north  of  Salina,  is  the  most  important,  and  has  been  known  and 
occasionally  worked  since  1850.  It  is  an  irregular  group  of  low  red  mounds,  400  feet  wide  and  900  feet  long.  These 
mbunds  are  made  up  of  the  fine  brick-red  clay,  sometimes  containing  fragments  of  sand  and  gypsum,  remaining 
after  the  large  masses  of  salt  have  dissolved.  Sometimes  this  red  clay  is  many  feet  thick  over  the  salt,  and  at 
others  the  peculiar  icy  feeling  of  salt  Ccin  be  noticed'after  striking  a  pick  into  the  hills.  Tiie  country  rock  overlying 
and  underlying  this  salt  bed  is  a  sandy  shale.  Salt  has  only  been  mined  in  two  places,  30  feet  square  and  20  feet 
high,  on  a  small  hill.  It  seemed  to  be  of  the  best  quality,  and  was  obtained  by  blasting.  The  other  beds  are 
similar,  but  not  so  extensive.  Doubtless  there  is  a  great  salt  stratum  extending  along  the  side  of  this  valley,  but 
only  cropping  out  in  the  above-mentioned  places.  These  salt  beds  are  not  even  claimed,  but  the  roads  to  them 
are  owned,  and  a  charge  of  from  $1  50  to  $2  per  ton  is  made  for  blasting  out  the  salt  and  the  use  of  the  road.  The 
crude  material,  as  it  stands  in  the  bank,  is  supposed  to  average  from  60  to  75  per  cent.  salt.  Only  the  best,  that 
containing  from  70  to  90  per  cent.,  is  shipped.  The  market  has  been  Pioche,  Nevada,  and  Silver  Reef,  Utah. 
The  total  production  is  estimated  at  1,200  tons,  and  that  of  the  census  year  at  300  tons.  There  are  some  salt 
springs  in  the  neighborhood,  and  some  small  rude  salt  works,  where  the  rock  salt  is  dissolved,  settled,  and  boiled 
down,  producing  30  tons  of  table  salt  per  year.  • 

MILLARD  COUNTY. 

SOIiAB  SALT  HABSH. 

The  Solar  salt  marsh  Is  in  the  northwestern  comer  of  the  county,  80  miles  west  of  Deseret  station,  on  the  Utah 
Southern  railroad  extension,  and  is  6  miles  long  and  from  a  quarter  of  a  mile  to  1^  miles  wide.  It  has  been  owned 
and  worked  since  1872.  The  salt  has  been  shipped  to  Pioche,  Ward,  and  Cherry  Creek,  Nevada.  In  the  spring  the 
marsh  is  covered  with  wat.er,  which,  upon  evaporation,  leaves  an  efflorescent  crust  of  stdt  several  inches  thick.  It  is 
shoveled  into  wagons  without  cleaning.    The  average  yearly  yield  is  said  to  be  500  tons. 

Considerable  salt  is  also  collected  in  dry  seasons  on  the  borders  of  Sevier  lake. 

SALTPETER. 

Saltpeter  occurs  in  caves  in  lava  near  an  old  crater  14  miles  west  of  Fillmore.  There  are  five  or  six  caves  25 
feet  wide,  100  feet  long,  and  from  8  to  15  feet  high.  The  floors  are  covered  with  a  gnano,  in  one  place  of  a  thickness 
of  3  feet,  which  analyses  have  shown  to  contain  from  7  to  20  per  cent,  of  niter.  There  is  a  small  spring  1  mile  from 
this  place,  but  no  attempts  have  been  made  to  work  it.  Some  niter  was  made  by  Mormons  in  1855  from  guano  in 
similar  caves  in  Washington  county. 
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SULPHUR  BEDS  OF  GK>BDON  MINma  DISTBIOT. 

The  Gordon  mining  district  is  in  the  soatheastem  corner  of  Millard  county.  Gove  Greek  Fork,  the  town  of  the 
district,  is  25  miles  north  of  Beaver.  It  was  organized  in  1872.  A  few  locations,  showing  traces  of  silver,  had  been 
made.  No  work  of  conseqnence  was  done  on  them,  and  at  the  period  ander  review  it  was  solely  a  solphor  district. 
The  sulphur  beds  are  22  miles  east  of  Black  Kock,  on  the  Utah  Southern  railroad  extension,  and  are  6,500  feet 
above  sea-level.  The  first  sulphur  discovery  was  the  Cleveland  claim,  in  1870.  It  is  situated  on  a  small  flat  3 
miles  south  of  the  other  claims,  and  is  said  to  contain  a  small  mound  having  large  quantities  of  crude  alum.  It  is  50 
acres  in  extent.  The  remaining  fourteen  claims  are  1,500  by  600  feet  each,  and  were  discovered  in  1872^  They 
all  occur  in  a  triangular  area,  1^  miles  on  a  side,  where  the  slope  of  the  hillsides  terminates  in  small  flats.  The  beds 
seem  to  extend  into  or  under  the  adjacent  hills  of  quartzite  and  siliceous  limestone.  There  is  an  old  crater  about  4 
miles  to  the  southwest  of  the  group  of  claims.  Only  three  outcropped,  the  remainder  being  discovered  by  the 
whitish  appearance  of  the  surface,  which  the  scarcity  of  vegetation  disclosed.  The  sulphur  is  found  from  2  to  12 
feet  below  the  surface,  covered  by  surface  gravel  and  a  layer  of  whitish  earth  (acid-eaten  rock),  containing  fragments 
of  quartzite  and  gypsum.  In  some  places  it  is  quite  pure,  and  to  all  appearances  the  beds  should  average  50  per 
cent,  sulphur.  In  two  beds  there  are  crevices  through  which  issue  streams  of  warm  air  containing  much  sulphurous 
acid  gas.  The  size  of  these  deposits,  as  far  as  proved  by  small  openings,  is  from  2  to  20  acres ;  but  they  may  extend 
several  hundred.feet  beyond  tlie  known  limits.  A  shaft  had  penetrated  the  sulphur  in  one  bed  16  feet,  but  in  no 
place  had  it  been  bottomed.  The  developments  consisted  of  a  few  cuts  and  holes  at  each  deposit,  done  as  assessment 
work.    No  sulphur  had  been  shipped,  except  a  lew  tons  for  sheepdip  and  for  local  leaching  works. 

DBTBOIT,  SEVIEB  LAKE,  AND  SAW  BAOK  DISTBIOTS. 

The  Detroit  mining  district  was  organized  in  the  fall  of  1872  as  Drum  district,  but  was  abandoned  until 
reorganized  under  the  name  of  the  Detroit  in  the  spring  of  1879.  There  are  large  copper  veins  in  limestone  and 
granite,  the  ore  containing  a  few  dollars  per  ton  in  silver  and  copper.  The  claims  are  the  Howard,  Gray  Eagle, 
and  Mammoth.  The  first  mentioned  had  several  hundred  feet  of  cuttings  and  had  from  five  to  t^i  men  employed 
during  the  census  year.    The  camp  is  30  miles  northwest  of  Deseret  station. 

The  Sevier  Lake  and  Saw  Back  districts,  in  the  range  west  of  Sevier  lake,  were  organized  in  1872.  They 
contained  few  locations  and  had  been  practically  abandoned. 

• 
PI  UTE   COUNT  r. 


OHIO  DISTRICT. 

The  Ohio  mining  district  is  a  few  miles  square  and  Includes  several  precipitous  ridges  and  deep  gorges  on  the 
eastern  face  of  the  Mount  Baldy  range,  90  miles  south  of  Juab.  It  was  organized  in  1868  or  1869,  and  reorganized 
in  August,  1872.  There  were  one  hundred  and  thirty  locations  on  the  records,  but  not  a  quarter  of  that  number 
are  still  owned.  Marysvale,  6  miles  from  the  mines,  in  the  valley  of  the  Sevier  river,  is  the  district  post-office 
and  the  settlement  from  which  supplies  are  obtained.  The  veins  are  mostly  bedded  veins  lying  almost  horizontally 
between  strata  of  limestone  and  quartzite ;  but  some  fissure  veins  in  granite  or  porphyry  are  found.  In  general,  they 
are  of  medium  size  and  grade,  and  undeveloped.  About  twenty-five  men  were  prospecting  in  the  district  in  the 
census  year.  Water  is  abundant  and  agricultural  products  are  cheap.  The  altitude  of  the  claims  varies  from  6,500 
to  8,600  feet.  In  1872  a  2  stamp  mill  was  erected  by  the  Pi  XJte  company,  but  owing  to  the  inexperience  of  the 
managers  it  was  a  complete  failure.  Its  machinery  has  long  since  been  scattered  over  the  country,  and  the  district 
is  without  reduction  works. 

The  following  are  the  principal  mines  of  the  Ohio  district : 


Mlnea. 


:     Total 
length  of 
openings. 


Condition  at  the  close  ! 
of  the  census  year.    | 


Bemsrks. 


Copper  Belt 

Webster  and  Homestead . 

Great  Western 

Morning  Star  Gronp 

Beechcr 


Feet 

280  . 
a  200  j 
6150 
800 
500 


Active. 
Idle  ... 
...do  .. 


Ore  assays  $200  gold  and  about  200  ounces  silver;  20  tons  shipped  prior  to  June,  1880;  mnoh 

Ore  assays  $12  gold  and  $58  silver,  average. 

Ore  assays  $20  to  $150  per  ton. 

Ore  high-grade  mill ;  few  tons  shipped  in  census  year  sold  at  $120  jter  ton. 

Ore  averages  $25  per  ton. 


a  Shafts;  also  cross-cnts,  etc. 


ftShaft 


The  Chattanooga,  Belle  of  the  Vale,  Mohawk,  Belle  of  Monroe,  Fillmore,  Silver  King,  and  others  are  fbr  the 
most  part  <<  blanket"  veins,  between  limestone  and  quartzite,  containing  from  G  inches  to  2  feet  of  smelting  orey 
-MiBaying  $40  on  the  average.    These  had  from  100  to  250  feet  of  cuttings,  but  had  never  shipped  any  ore. 

Cinnabar  float  has  been  discovered  in  this  district,  but  no  veins  have  ever  been  found. 
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MOUNT  BAIJ)Y  DISTRICT. 
[AugUBt,  1880.] 

The  Moant  Bald^'  district  {i^ioiDS  the  Ohio  district  on  the  north,  and  extends  along  the  precipitous  eastern  fBce 
of  the  same  mountain  range  for  8  miles.  The  general  features  of  the  country,  topographical  and  geological,  are  the 
same  as  those  of  the  Ohio  district.  It  was  organized  September  18, 1878,  and  the  records  show  one  hundred  and 
ninety  locations.  Aside  from  the  ore  of  the  Deer  Trail  and  Pluto,  no  ore  has  been  shipped,  only  a  small  amount  of 
prospecting  having  been  done.  Wood  and  water  are  very  abundant,  and  on  the  whole  the  district  is  a  very 
promising  one.  On  the  bench  at  the  base  of  the  range  and  above  the  river  bottom  lands,  there  are  extensive 
banks  of  drift  gravel  and  bowlders,  which,  it  is  said,  will  give  the  color  of  gold  anywhere.  A  little  was  washed 
out  by  Motmons  as  early  as  1862.    It  probably  would  not  pay  to  hydraulic  it  at  present. 

The  Deer  Trail  mine  is  situated  on  a  very  steep  mountain  side,  1,500  feet  above  the  Sevier  Biver  valley,  6  miles 
southwest  of  Marysvale.  It  was  discovered  in  September,  1878,  by  a  piece  of  float  ore  found  on  a  deers  trail,  and 
was  the  first  location  in  the  district.  It  was  worked  steadily  until  July,  1880,  when  it  was  bonded.  It  has  been 
idle  most  of  the  time  since.  The  property  consists  of  the  Deer  Trail,  Green  eyed  Monster,  and  Cliflf  claims  on  the 
same  vein ;  the  Pi  Ute  and  Red  Pine  claims  on  a  parallel  vein  on  the  bluff  1,000  feet  above ;  two  5-acre  mill  sites  and 
a  saw-mill  site.  The  vein  is  both  a  contact  and  a  bedded  vein,  between  a  limestone  hanging  and  a  quartzite  foot 
wall,  dipping  southwest  from  7^  to  2(P.  The  dip  increases  with  the  distance  from  the  face  of  the  mountain.  The  vein 
is  continuous  for  a  distance  of  4,500  feet.  '  One  body  of  flr8^class  ore.  from  1  foot  to  4^  feet  thick,  outcropped  at 
the  surface.  Its  shape  is  that  of  an  equilateral  oblique-angled  parallelogram,  120  feet  on  a  side,  having  one  comer 
cut  off.  In  the  center  of  this  there  is  a  barren  triangular  space  75  feet  long  and  50  feet  wide  at  one  end.  The 
ore  is  a  soft^  friable,  greenish -yellow  ocher,  containing  the  products  from  the  oxidation  of  lead,  iron,  and  copper 
sulphides.  It  assays  about  $8  gold,  $150  silver,  and  35  per  cent.  lead.  The  second-class  ore  is  a  hard  quartz, 
assaying  about  $2  gold  and  $48  silver,  and  is  still  on  the  dump.  The  mine  is  opened  by  five  tunnels,  which 
explore  the  ground  only  120  feet  horizontally.  The  total  openings  are  about  1,200  feet.  The  exact  product 
cannot  be  stated,  but  was  a  few  hundred  tons.    The  cost  of  shipment  to  Salt  Lake  City  is  $21  per  ton. 

The  Green-eyed  Monster  is  the  northern  extension  of  the  Deer  Trail.  In  this  claim  the  vein  suddenly  enlarges 
and  the  ore  is  of  lower  grade.  The  dimensions  of  this  body,  as  flEur  as  known  from  the  large  amount  of  prospecting 
done,  are:  Thickness,  85  feet;  length,  280  feet;  and  width,  160  feet  This  body  of  ore  is  an  iron-stained,  seamy 
quartz,  with  cla^  and  much  talcose  matter.  From  a  large  number  of  assays  that  have  been  mac^e  it  is  estimated  that 
the  entire  mass  would  average  from  $20  to  $25  per  ton,  one-third  of  the  value  being  gold.  There  were  about  2,500 
tons  of  this  ore  on  the  dump,  which  had  been  taken  out  in  prospecting;  and  it  is  estimated  that  there  were  75,000  tons 
in  sight  in  the  mine.  There  is  a  fine  water-power,  but  capital  is  needed  to  build  a  mill.  In  this  ore  body,  as  also 
in  that  in  the  Deer  Trail,  there  are  crevices  from  1  inch  to  10  inches  wide,  which  furnish  excellent  ventilation  to  the 
mine.  The  sides  of  these  crevices  are  frequently  covered  with  an  earthy  oxide  of  manganese  and  beautiful  crj^tals  of 
wulfenite.  The  claim  is  developed  by  a  120foot  shaft  and  a  285-foot  main  working  tunnel.  The  extreme  extent 
of  development  is  330  feet  north  and  south,  and  280  feet  east  and  west.  The  cuttings  aggregate  1,850  feet.  No 
ore  has  been  shipped.  During  the  census  year  about  twenty-five  men  were  employed  at  from  $2  50  to  $3  50  per 
day.  On  the  ground  claimed  by  this  company  there  are  several  undeveloped  bedded  veins  showing  from  G  inches 
to  3  feet  of  an  ocherous  lead  ore  assaying  $45  per  ton. 

The  Pluto  mine  is  on  the  mountain  side  above  the  Deer  Trail.  It  was  located  in  June,  1879.  It  is  a  20-inch 
vein  in  limestone.  The  ore  contains  horn-silver  in  which  particles  of  gold  are  visible.  Seven  tons  of  the  sorted  ore 
had  been  shipped  and  averaged  about  $100  gold  and  $200  silver  per  ton.  It  was  only  developed  by  a  40-foot 
incline  and  an  open  cut  6  feet  wide  and  240  feet  long  on  the  face  of  the  bluff. 

The  Lucky  Boy  claim  on  the  side  of  this  mountain  contains  small  bunches  of  selenide  of  mercury  in  limestone. 
This  is  a  rare  mineral. 

Other  promising  prospects  in  the  district  are  the  Alma,  Plata  de  Mina,  Uncle  Sam,  Eothschild,  Clyde,  Crystal, 
and  Monte  del  Bey. 

•  COPPER. 

Beds  or  ^<  reefs"  of  copper  ore,  from  1  foot  to  7  feet  wide  in  calcareous  sandstone,  are  reported  in  Babbit  valley, 
80  miles  east  of  Marysvale.    Specimens  assayed  35  per  cent,  copper,  with  no  gold  or  silver. 

V 

ANTIMONY. 

The  writer  was  not  able  to  visit  the  antimony  mines.  The  following  information,  however,  has  been  gathered 
from  various  sources,  and  is  considered  reliable.  The^e  are  eleven  locations,  eight  of  which  have  yielded  ore,  on  a 
flat  bedded  vein  in  calcareous  sandstone  and  shale,  near  the  summit  of  a  table  mountain  or  bench,  on  Coyote  creek, 
9  miles  from  Clover  Flat,  and  40  miles  southeast  of  Marysvale.  They  were  located  in  May,  1879,  and  work  was 
begun  in  the  following  September.    The  vein  or  1^  is  8  inches  thick,  and  contains  pure  fibrous  stibnite,  somewhat 
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oxidized  in  places.  This  assays  only  aboot  a  dollar  in  silver.  The  first  lots  of  ore  were  gathered  fi'om  the  snrfEU^  of 
the  great  heaps  of  dSkris,  The  only  work  consists  of  a  few  tunnels  from  10  to  20  feet  long.  Aboat  100  tons  have  been 
shipped.  It  was  said  to  sell  in  New  York  or  San  Francisco  for  t85  per  ton.  The  cost  of  transportation  to  Salt  Lake 
Oity  is  $26  per  ton. 

BEAVBU  COUNTY. 

SAN  FBANGISOO  DISTRICT. 
[August,  1880.] 

The  San  Francisco  district  is  sitaated  in  the  center  of  Beaver  county,  about  225  miles  south-southwest  of  Salt 
Lake  City  and  98  miles  northeast  of  Pioche,  Nevada.  The  district  is  about  7  miles  square,  and  lies  upon  both  flanks 
of  a  small  range  called  the  San  Francisco  mountains.  It  was  organized  August  12, 1871,  but  was  of  little  importance 
until  1876,  a  year  after  the  discovery  of  the  Horn-Silver  mine.  Frisco,  the  town  and  post-office,  has  about  800 
inhabitants,  and  is  the  terminus  of  the  Utah  Southern  railroad  extension. 

The  country  rock  of  the  range  consists  of  crystalline  dolomitic  limestone  on  the  south,  granite  in  the  center, 
and  a  light-red  quartzite  on  the  north.  The  entire  eastern  slope  is  overlaid  by  a  volcanic  rock,  which  has  perhaps 
erioneously  been  called  trachyte,  a  sliort  distance  above  the  level  of  the  valley.  Still  farther  east  are  extensive 
be4ls  of  tufa.  The  water  in  the  district  is  very  bad  and  scarce.  Boilers  with  flues  cannot  be  used,  or  at  most  bul 
a  few  days,  owing  to  the  great  quantity  of  scale  formed.  Drinking  water  is  brought  on  the  railroad  from  Black 
rock,  from  30  to  40  miles  distant,  or  hauled  10  miles  from  springs  in  the  Wahwah  range. 

About  seven  hundred  and  forty  locations  had  been  made  in  the  district,  but  not  over  two  hundred  were  claimed 
at  the  time  of  the  writer's  visit,  and  not  over  thirty  had  4500  worth  of  work  upon  them.  The  principal  mines  of 
the  district  tire  the  Horn-Silver  and  the  Carbonate. 

The  HoenSilveb  mine. — ^This  remarkable  body  of  ore  was  discovered  September  24, 1875,  by  James  Ryan 
and  Samuel  Uawkes.  They  sank  a  short  shaft  30  feet  in  the  ore,  which  came  within  10  feet  of  the  surface,  and, 
fearing  that  the  ore  would  fail,  sold  for  $25,000  to  A.  G.  Campbell,  Matthew  Cullen,  Dennis  Ryan,  and  A.  Byram, 
on  February  17,  1870.  These  persons  sold  ore,  erected  smelting  works,  developed  the  ore  body  in  the  mine,  and  in 
1870  sold  the  greater  part  of  their  interest  at  the  rate  of  $5,000,000  for  the  whole  property.  The  Horn-Silver 
Mining  Company  was  incorporated  under  the  laws  of  Utah  on  February  17, 1879.  The  capital  stock  is  $10,000,000 
in  400,(»00  shares.  The  property  of  the  company  consists  of  the  Horn-Silver  claim,  1,440  by  GOO  feet,  patented ;  two 
5-acre  smelter  8ite§  in  thi'  town  of  Frisco,  also  patented ;  a  complete  three-stack  smelting  plant;  refining  works  at 
Chicago,  Illinois;  some  iron  flux  mines  near  Frisco;  charcoal  kilns;  a  40-mile  telegraph  line  to  Beaver;  two  large 
8tor(»s  in  Frisco ;  and  other  minor  property.  Two  very  elaborate  reports  were  made  upon  the  property  in  March, 
4  1879,  one  by  W.  A.  Hooker,  E.  M.,  and  one  by  Henry  I'ummins.    The  following  are  extracts  embracing  the 

princi])al  portion  of  Mr.  Hooker's  report : 

The  vein  is  trac^table  for  about  2  niile.i  fyom  tbe  sontheaatern  end  of  tbe  Grampian  mountain  to  tbe  point  where  the  dolomites  giv« 

place  to  granite,  with  a  general  course  of  N.  10^  W.    Six  locations  have  been  made  within  these  limits,  bnt  no  extensive  or  valuable  bodj 

\  of  ore  has  as  yet  been  found,  except  within  the  lines  of  the  Horn-Silver  claim,  although  comparatively  little  work  has  been  done  upon  the 

others.    lu  addition  to  these  is  a  claiui  called  the  Grampian,  a<yoiuing  the  Horn-Silver  on  the  west,  an  earner  location  upon  a  vein  in  the 

lime  rook,  lYom  which  valuable  ore  has  been  taken. 

The  width  of  the  vein  on  the  Horn-Silver  property  is  somewhat  obscured  at  the  surface.  At  the  point  of  discovery,  however,  it  has 
a  width  of  from  40  to  60  feet,  and  croppings  of  galena  were  seen  throughout  the  length  of  the  claim  and  beyond.  On  the  extensions 
noith  and  south  no  considerable  amount  of  ore  has  been  discovered  up  to  the  present  time,  the  few  shafts  and  tunnels  which  have  been 
driven  disclosing  principally  oxides  of  iron.  Float  ore  has,  however,  been  found  all  along  the  surface,  especially  on  the  south  extensions. 
The  general  course  of  the  lode,  as  was  said,  is  N.  10^  W.,  but  tbe  limits  of  the  ore  in  the  few  places  where  they  have  been  reached  in  the 
workings  of  the  mine  do  not  always  conform  to  this  direction.  The  lode  dips  to  the  eastward  (N.  80^  £.)  at  an  angle  of  about  709  from 
the  horizontal,  so  far  as  can  at  present  be  determined.  It  s  foot  wall  thus  consists  of  layers  of  quartzites  and  dolomites,  while  the  hanging 
wall  is  a  partially  decomposed  [so-called]  trachytic  material.  With  these  circumstances  it  would  be  anticipated  that  variations  in  the 
dip  and  direction  of  the  wall  would  occur  at  various  points;  especialy  is  this  true  of  the  foot  wall,  the  softer  parts  of  which — the 
dolomites— are  more  readily  decomposed  and  erot.ed  than  the  quartzites,  causing  variation^  in  its*  lines.  The  width  of  the  lode  is 
therefore  found  to  vary  at  different  iioints.  The  shortest  distance  that  can  be  measured  between  walls  in  the  present  workings  is  28  feet, 
but  on  the  same  level  to  the  northward  it  widens  shortly  to  upwards  of  60  feet,  and  in  the  lowest  level,  the  fifth,  as  will  be  seen,  it  ie 
probably  even  greater.  Both  walls  are  covered  with  a  dry  ferruginous  clay  which  serves  to  indicate  the  approach  to  the  wall-rock.  The 
foot  wall  has  not  l^een  penetrated  by  any  of  the  workings,  but  the  hanging  wall  has  been  pierced  for  a  distance  of  200  feet  or  more  by  » 
drift  rouuecting  the  third  level  with  the  new  shaft.  It  discloses  the  following  material :  Adjoining  the  ore  from  20  to  25  feet  of  clay,  stained 
with  oxide  of  iron,  followed  by  30  feet  of  tough  blue  clay  which  required  the  use  of  chisel-pointecl  picks  in  driving  through  it;  this 
blue  clay  becomes  gradually  harder,  finally  merging  inte  a  decomposed  trachytic  mass  which  continues  to  the  end  of  the  drift.  The 
new  shaft  in  sunk  throughout  hi  this  last  material.  Its  color  is  a  reddish-gray,  and  it  disintegrates  somewhat  on  exposure  to  the  air.  It 
contains  rounded  pebbles  or  fVagments  of  trachyte  in  size  from  that  of  a  nut  to  masses  several  feet  in  diauieti'r.  At  one  or  two  pointn  in 
the  drift  hani  unaltered  trachytic  nK*k  was  met,  but  such  appeared  to  be  rather  fragments  than  rock  in  place.  Undoubtedly,  at  a  greater 
depth,  the  country  rock  will  l>e  reached  compact  and  dense,  separated  from  the  ore  by  selvedge  clay. 

Ak  to  the  \w\fs  itself,  tbe  ore  filling  this  immense  fissure  is  of  two  general  kinds  or  classes.  The  lai^r  portion,  which  is  distingoirtifld 
an  smelting  ore,  is  soft  and  eartliy,  consisting  of  snlphate,  oxide,  and  carbonate  of  lead,  all  carrying  silver.  The  smaller  portion  is  heaTy^ 
spar  (sulphate  of  !>aryta)  carrying  chloride  of  silver,  sulphide  of  silver,  and  ruby  silver — ^the  richest  silver  minerala.    This  spaxxy  oca  ie 
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Ibnnd  on  the  side  of  the  hanging  wall  in  the  npper  part  of  the  lode,  and  has  been  protected  somewhat  from  the  deconipoeitiou  which  has 
affected  the  remainder  of  the  ore  by  its  position  and  the  refractory  natnre  of  the  material.  With  this  exception,  and  one  other,  which 
will  be  noted  beyond,  the  entire  deposit  of  ore  within  the  present  limits  of  the  mine  has  undergone  oxidation  and  rearrangement  of  its 
oomponent  parts. 

It  is  a  very  noticeable  fact  tliat  np  to  the  present  time  no  wall  fragment,  ''horse/'  or  waste  rock  of  any  extent  has  been  enconntered 
in  the  deposit  of  ore.  The  material  filling  the  vein  is  silver-bearing  from  wall  to  walL  There  is  no  waste  dump  at  the  surface,  and  none 
of  the  contents  of  the  lode  as  yet  broken  down  have  been  so  poor  in  silver  as  to  be  thrown  away  or  used  for  gobbing  up.  The  mine  is 
entirely  dry,  and  likely  to  remain  so  for  a  considerable  depth. 

DESCRIPTION  OF  THE  MINE. 

The  principal  working  shaft  is  near  the  center  of  the  claim,  at  the  discovery.  It  extends  vertically  113  feet  6  inches  to  the  bottom 
of  the  third  level.  The  first  level  is  at  a  distance  from  the  mouth  of  the  shaft  of  46  feet.  At  27  feet  8  inches  below,  or  73  feet  8  inches 
from  the  surface,  is  the  second  level,  and  39  feet  10  inches  below  this,  or  113  feet  6  inches  froni  the  surface,  is  the  third  level.  The  fourth 
level,  91  feet  3  inches  below  the  third  (or  204  feet  9  inches  from  the  surface),  is  connected  with  it  by  three  winzes.  The  fifth  level  is  50 
feet  4  inches  below  the  fourth,  or  255  feet  1  inch  from  the  mouth  of  the  workiug  shaft.  The  old  shaft  lies  145  feet  to  the  northward  of 
the  working  shaft.  It  was  continued  down  to  the  line  of  the  second  level  and  connected  with  it  by  a  drift.  The  length  of  the  old  shaft 
is  100  feet  7  inches,  the  surface  being  higher  here  thnn  at  the  working  shaft,  and  if  the  depth  of  the  fifth  level  be  measured  through  the 
form*'r  it  will  show  a  gain  of  26  feet  11  inches,  or  a  total  depth  of  282  feet. 

The  ore  thus  far  removed  has  been  taken  from  between  the  first  and  third  levels  (the  lower  levels  having  been  driven  merely  to 
explore  the  vein),  and  the  space  thus  left  vacant  has  been  timbered  up  securely  by  12-inch  timbers  in  square  sets  5  feet  by  5  feet  8  inches, 

center  to  center,  and  6  feet  10  inches  high,  except  the  track  floors,  which  are  7  feet  2  inches  in  height. 

•  #•••«  » 

The  first  level  is  46  feet  below  the  track  at  the  surface.  It  is  entirely  in  ore,  no  wall  or  in  dications  of  wall  appearing.  From  the 
northern  side  a  drift  is  run  42  feet,  from  which  a  short  elbow  extends  21  feet  in  length.  On  the  southern  side  a  crooked  drift  has  also 
been  driven  56  feet.  This  exposes  for  the  most  part  sparry  ore,  which  has  its  greatest  development  in  the  southeast  portion  of  the  mine. 
In  this  neighborhood  the  ore  referred  to  is  crystallized  and  compact,  and  when  in  this  condition  its  limits  are  quite  distinct.  The  length 
of  the  first  level  from  end  to  end  in  a  straight  line  is  122  feet. 

The  second  level  is  73  feet  8  inches  from  the  track  at  surface.  On  the  northern  side  is  a  drift  148  feet  in  length.  This  connects  with 
the  old  shaft,  and  at  the  end  of  the  drift  a  winze  connects  with  the  third  level.  Here  is  observed  the  ferruginous  clay  and  other  signs 
denoting  probable  proximity  to  the  hanging  wall.  It  is  the  only  point  on  this  level  where  any  such  indications  are  afforded.  The 
southern  end  of  the  level  likewise  consists  of  a' short  drift,  having  a  course  of  S.  40^  E.,  21  feet ;  near  its  entrance  occurs  crystallized  sparry 
ore  merging  gradually  towards  the  north  into  a  partially  decomposed  mottled  ore,  carrying  more  or  less  lead  with  silver;  the  remainder 
of  the  material  exposed  in  this  level  is  smelting  ore.  The  total  length  of  the  second  level,  from  end  to  end,  measured  in  a  straight  line, 
is  295  feet,  or  folio  fving  the  sinuosities  of  the  drift,  325  feet. 

The  third  level  is  113  feet  6  inches  from  the  surface  at  the  working  shaft.  The  shaft  is  lagged  at  the  bottom  as  elsewhere,  but  the 
foot  wall  was  undonbtedly  reached  by  it;  indeed  it  is  probable  that  the  foot  wall  is  quite  near  to  the  timbering  all  along  the  western 
side  of  the  level.  This  could  not  be  absolutely  determined,  as  the  boundary  is  concealed  by  lagging.  A  drift  in^the  northern  end  of  the 
level  has  a  length  of  99  feet.  The  southern  end  connects  by  a  winze  with  the  second  level.  In  the  ends  of  both  tke  main  and  side  drifts 
are  signs  of  proximity  to  the  foot  wall.  As  was  remarked,  the  hanging  wall  is  indicated  at  the  top  of  the  winze  referred  to  on  the  second 
level.  If  these  indications  are  correctly  interpreted  the  vein  would  have  a  width  here  of  from  35  to  38  feet,  but  I  do  not  consider  it  as 
definitely  settled  that  such  are  the  limits  of  the  ore  body  in  this  part  of  the  mine.  Excellent  ore  is  exposed  throughout  in  the  above 
winze.  The  southern  end  of  the  third  level  consists  of  a  drift  56  feet  6  inches  in  length.  Near  the  beginning  of  it,  on  the  western  side,  is 
apparently  foot- wall  clay,  and  in  the  end  of  the  drift  is  a  similar  material,  probably  marking  the  approach  to  the  hanging  wall.  This 
level  is  connected  with  the  fourth  by  three  win^s,  nnjnbered  1, 2,  and  3.  Near  the  latter  commences  the  drift  already  described,  connecting 
with  the  new  shaft.  Its  course  is  S.  86^  E.,  190  feet,  and  8.61^  E.,  24  feet.  A  commodious  station  is  built  here,  16  feet  by  20  and  12 
feet  high.  Between  winzes  No.  2  and  No.  1  occurs  the  white  mottled  ore,  which  merges  near  winze  No.  1  into  sparry  ore,  continuing 
beyond  for  seven  sets  of  timbers.    The  material  in  the  north  drift  consists  largely  of  mottled  ore. 

The  total  length  of  the  third  level  in  a  straight  line  is  300  feet,  or  taking  into  account  the  irregularities  in  the  driftN,  310  feet.  These 
measnrements  have  of  course  no  reference  to  the  drift  connecting  with  the  new  shaft. 

The  fourth  level  is  204  feet  9  inches  below  the  surface  at  the  working  shaft.  Fourteen  sets  of  timbers  have  been  placed  in  the  south 
end  of  the  level,  the  rest  consists  of  irregular  galleries,  all  in  ore.  The  sparry  ore,  before  described,  does  not  appear  on  this  level,  but 
we  have  in  place  of  it,  {.  «.,  occupying  the  same  relative  position  on  the  east  or  hanging- wall  side  of  the  lode,  an  ore  differing  in  several 
respects  from  any  before  mentioned.  From  the  fact  that  a  small  amount  of  it— about  100  tons — was  treated  in  the  leaching  works  in 
Frisco,  it  has  been  designated  at  the  mine  as  leaching  ore.  It  carries  a  very  fair  amonnt  of  silver,  and  its  characteristics  will  be  described 
in  detail  beyond.  The  main  drift  of  the  fourth  level  has  been  driven  on  the  boundary  line  between  the  smelting  and  the  leaching  ores. 
From  the  south  end  of  the  timbering  a  drift  has  been  started  in  the  direction  of  the  new  shaft,  40  feet  8  inches,  which  penetrates  the 
hanging  wall  -from  6  to  10  feet  from  its  end.  We  have,  at  this  point,  the  opportunity  of  measuring  the  exact  width  of  the  vein— one  of 
the  few  places  in  the  mine  where  this  can  be  done.  It  has  here  a  width  of  45  feet  horizontally.  At  this  end  of  the  level  and  adjoining 
the  foot-wall  clay  the  smelting  ore  has  a  thickness  of  only  6  feet  in  the  narrowest  point.  It  widens  out,  however,  to  the  northward,  and 
near  winze  No.  2  is  some  25  feet  thick — soft,  pure,  oxidized  ore.  The  so-called  leaching  ore  comprises  perhaps  half  of  that  exposed  in 
this  level. 

Between  the  north  end  of  the  level  and  winze  No.  1,  on  the  east  side  of  the  drift,  is  a  considerable  amount  of  sulphide  of  lead  and 
antimony.  This  material  has  been  preserved  from  the  oxidation  which  the  greater  part  of  the  ore  contained  in  the  mine  has  undergone. 
It  carries  about  60  per  cent,  of  lead,  from  6  to  10  per  cent,  of  antimony,  some  iron,  considerable  zinc,  and  but  little  silver. 

How  extensive  this  deposit  is  cannot  be  determined  without  further  exploration.  Two  or  three  pieces  only  of  the  mineral  were 
observed  in  the  upper  workmgs,  although  it  was  carefully  searched  for,  and  these  pieces  no  larger  than  the  fist,  and  as  it  has  not  appeared 
on  the  fifth  level  it  is  to  be  hoped  that  it  will  be  found  to  confine  itself  to  small  limits.  It  is  interspersed  with  lead  ores  carrying 
considerable  silver,  as  will  be  seen  hereafter. 

The  length  of  the  foorth  level,  in  a  straight  line,  is  220  feet,  or,  following  the  curves  of  the  main  gallery  and  southeast  drift,  245  feet 
6  inches.    The  fourth  level  is  connected  with  the  fifth  by  a  winze,  starting  42  feet  5  inches  easterly  from  winze  No.  2.    It  has  a  vertical 
depth  of  50  feet  4  inches  below  the  fourth  level.    It  begins  in  leaching  ore,  but  mna  tbotUj  into  soft  smelting  ore,  which  continues  down 
to  within  a  short  distance  of  the  bottom. 
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Tho  fifth  level  consists  of  a  single  drift  'which  has  been  started  in  the  directiou  of  the  oow  shaft,  having  a  coDrse  of  8. 75^  £.,  md  A 
length,  at  present  writing,  of  (58  feet  10  inches.  It  does  not  ran  directly  across  the  lode,  bnt  diagonally,  yet  it  proves  the  vein  to  have  A 
thickness  here  eqnal  or  greater  to  its  widest  extent  above.  The  west  end  of  the  drift  is  in  foot-wall  clay,  bnt  it  does  not  penetrate  the 
hanging  wall,  and  only  reaches  leaching  ore  some  10  feet  from  the  end.  Should  this  leaching  ore  have  the  same  thickness  here  as  on  the 
level  above,  the  width  of  the  vein  would  be  some  90  feet ;  whether  it  will  attain  such  dimensions  remains  to  be  proved.  The  greater  part 
of  the  drift  discloses  excellent  smelting  ore,  which,  near  the  bottom  of  the  winze,  merges  into  foot- wall  clay. 

The  Horn-Silver  ores  are  distiDguiHhed  at  the  mine  as  milling  ore,  smelting  ore,  and  leaching  ore.  The  latter,  however,  is  properly 
also  a  smelting  ore,  but  as  it  has  certain  features  different  from  the  rest,  the  name,  although  not  altogether  a  correct  one, will  be  retained 
in  this  report. 

The  name  milling  ore  has  been  applied  to  that  portion  of  the  ore  consisting  essentially  of  heavy  spar  carrying  chloride  of  silvei^ 
snlphide  of  silver,  and  ruby  silver.  It  includes  both  the  sparry  ore  so  frequently  mentioned  and  that  described  as  mottled  ore,  besides 
certain  other  varieties  found  adjoining  or  interspersed  with  these.  ^  \ 

The  term  of  milling  ore  has  been  adopted  because,  being  for  the  most  part  tree  from  lead,  it  is  adapted  to  the  milling  process.  It 
may,  however,  be  smelted  also,  and  is  thus  treated  at  Frisco.  While  the  crystallized  sparry  ore  consists  wholly  of  sulphate  of  baryta, 
except  of  course  the  silver  minerals  contained  in  this  gangue,  the  mottled  ore  contains  more  silica,  and,  as  will  be  seen,  the  gangne  of 
some  varieties  of  the  milling  ore  is  made  up  principally  of  silica.  The  milling  ores  constitute  the  richest  portions  of  the  deposit,  carrying 
from  75  to  200  ounces  in  silver  per  ton  in  quantity,  while  smaller  samples  run  into  the  thousands.   - 

The  smelting  ores  proper  comprise  tho  greater  portion  of  the  ore  mass.  These  are  soft  and  earthy,  consisting  essentially  of  sulphate 
of  lead,  with  some  plumbic  ocher  and  carbonate  of  lead,  all  carrying  silver.  They  have  no  gangue  rock  or  vein  stone,  unless  the  silica, 
oxide  of  iron,  and  alumina  (forming  a  sort  of  clay)  be  reckoned  as  such*  The  amount  of  lead  and  silver  contained  in  these  ores  varies 
somewhat  between  certain  limits,  the  lead  running  from  liO  to  60  per  cent.,  and  the  silver  from  30  to  75  onnces  per  ton.  In  order  to 
determine  the  relative  proportions  of  the  different  ingredients  and  impurities  of  this  ore,  a  sample  was  submitted  to  Mr.  S.  B.  Newberry, 
£.  M.,  of  the  School  of  Mines,  Kew  York,  tor  analysis,  who  reports  as  follows : 

AKALY818  OF  HORN-8ILVBR  ORB  NO.  1. 

Percent. 

Moisture Undetermined. 

Silica 15.17 

Snlphate  of  barium 0.49 

Sulphate  of  lead •. 74.51 

Sesquioxide  of  iron 4.80 

Sesqnioxide  of  alumina - 1.71 

Sulphide  of  antimony 0.37 

Sulphide  of  arsenic 1.18 

Lime  and  magnesia • 0.50 

Carbonic  acid 0.62 

Silver  (by  fire  assay  78.33  per  ton  =) : 0.33 

•  99.62 


''No  zinc  was  found ;  the  quantity  is  certainly  very  small  and  did  not  show  itself,  although  a  special  determination  was  made  to 

ascertain  it.    The  metallic  lead,  arsenic,  and  antimony  in  the  ore  are  as  follows:'' 

Per  cent. 

Lead 50.90 

Arsenic 0.93 

Antimony * 0.26 

The  amount  of  moisture  in  the  ore  is  very  small,  the  average  of  the  run-of-mine  being  less  than  3.5  per  cent.,  and  the  eample  analyzed 
above  had  been  thoroughly  dried. 

The  so-called  leaching  ore  h^as  been  referred  to  as  occurring  on  the  fourth  and  fifth  levels.  It  is  somewhat  distinct  from  any  of  the 
ores  previously  described,  and  quite  different  in  appearatice.  It  is  more  or  less  hard  and  compact;  red,  white,  and  yellow  in  color.  A 
partial  analysis  of  a  sample  of  this  ore  was  also  made  by  Mr.  Newberry,  showing  its  principal  ingredients.    The  following  are  the  resolts: 

PARTIAL  ANALYSIS  OF  HORN-SILVER  ORB  NO.  2. 

Percent 

Silica 47.95 

Sulphate  of  barium : 2.71 

Sulphate  of  lead 23.80 

Sesquioxide  of  alumina 12.55 

92.01 

**  in  addition  to  these  constituents  the  ore  contains  a  little  zinc,  carbonic  acid  very  little,  more  arsenic  and  antimony  than  ore  No.  1, 
a  trace  only  of  limu,  and  a  small  bat  quite  noticeable  amount  of  magnesia.'' 

While  these  are  the  main  distinctions  in  the  character  of  the  Horn-Silver  ores,  the  lines  between  them  cannot  always  be  drawn  so 
closely.  They  vary  greatly  in  different  parts  of  the  mine,  sometimes  in  very  short  intervals,  rich  ores  alternating  quickly  with  leaner 
ones,  and  pure  smelting  ores  with  those  containing  no  lead.  That  which  has,  for  convenience,  been  designated  as  mottled  ore  often  carries 
considerable  lead,  and  is  more  properly  a  smelting  than  a  milling  ore;  and  much  of  the  leaching  ore  contains  less  lead  than  is  shown. in 
tho  above  analysis. 

Tho  ore  coming  from  tho  mine  has,  with  tho  exception  of  the  sparry  ore,  a  yellow  color  due  to  sulphate  and  oxide  of  lead,  the  more 
siliceous  portions  somewhat  hard,  but  the  bulk  of  the  run-of-mine  is  quite  soft.  It  is  difficult  to  make  an  estimate  of  the  relative  amoauts 
of  the  different  kinds  of  ore  found  in  the  diffei-ent  workings,  and  impossible  to  give  an  exact  one.  The  amount  of  pure  orystallized  heavy 
spar  ore  at  present  disclosed  may  be  stated  at  about  2,000  tons ;  that  de^oribed  as  mottled  ore  oocapies  mnoh  more  space,  and  the  soHialled 
leaching  ore  comprises  at  least  half  of  the  ore  disclosed  on  the  fourth  level. 
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The  following  figarm  were  takon  from  the  company's  books : 
LOTS  (AVERAGING  400  TONS  EACH)  ASSAYED  AT  THE  SMELTER  FROM  JANUARY  1  TO  FEBRUARY  14, 1879. 


Datsi 

Lot. 

Dceeription.       ;SIlverperton.|      Lead. 

Jan.  2     Naao 

Jan.  21  '  !Co-  31 

Oiifioef .           Per  MnC 

Millingox» 97.20             21.00 

Leadoro 43.74    '         45.00 

Jan.  22 

.  KaSl 

MUlingorv W.91    '           <L00 

LesdoT« 41.81             47.00 

•    Feb.  4 

',  Na88 

Feb.  4 

'  Xa82 

HUlingoT« 180.08              7.00 

Lesdore 8&88             49.00 

'             74.82    ■          29Lie 

Feb.  14 

'  NaSt 

ATerece  of  sll  otm 

Arerace  of  milUiic  ores .... 

107.78             11.88 

1 

Ayemn  of  smeliinff  one. . . 

41.81             47.00 

1 

1 

The  average  of  1,271.585  tons  reduced  by  the  Frisco  Smelting  Company  np  to  March  l,  1878,  was:  Silver.  44.66  ounces  per  ton; 
41.11  per  cent.  lead. 

The  average  amount  contained  in  5,611.864  tons  reduced  by  the  same  company  from  March,  1878,  to  February  1, 1879,  was:  Silver, 
44.48  ounces  per  ton ;  40.83  per  cent.  lead. 

The  ore  reduced  in  the  company's  smelting  works  from  December  15,  1877,  to  January  1,  1879,  comprising  8,696.546  tons,  cootained 
an  average  of:  Silver,  49.86  ounces  per  ton.  The  average  of  the  three  lots  last  given,  a  total  of  15,580  tons,  is:  Silver,  47.75  ounces; 
lead,  38.25  per  cent. 

The  quantity  of  ore  extracted  np  to  February  1,  1879,  is  given  as  22,712  tons.  During  February  about  90  tons  daily  were  raised, 
making  a  total  of  25,000  tons  of  ore.  The  extraction  of  this  90  tons  was  barely  enough  to  keep  the  mine  in  good  shape  and  prevent  the 
breasts  of  ore  from  crowding  too  much  upon  the  timbers.  The  present  expense  of  mining  is  low.  We  have  as  the  cost  of  taking  out  96 
tons  daily: 

Labor $144  00 

Timbering,  90  tons,  at  82  cents  per  ton 73  80 

Superintendence ' 6  00 

Supplies  and  incidental  expenses 50  00 

Total 273  80 

Cost  per  ton 3  05 


The  expense  of  mining  the  22,712  tons  up  to  February  1  was,  of  course,  somewhat  higher,  amounting  to  $4  46  per  ton.  This  expense 
included  surveying  and  application  for  patent,  mail  service,  the  initiatory  expenses  of  the  enterprise;  in  short,-  all  the  expenditures  of 
the  mine  up  to  that  date* 

Of  the  25,000  tons  mined  about  5,500  tons  have  been  sold  to  various  parties ;  the  remainder  has  been  treated  in  Frisco  by  the  Frisco 
Smelting  Company  and  in  the  company's  own  works. 

TiiK  SMELTING  WORKS. — The  Smelting  plant  of  the  company  consists  of  three  shaft  furnaces  with  40  hone-power  engine  and  boilers* 
one  No.  6  Root's  blower,  a  Blake  crusher,  and  other  necessary  appurtenances. 

The  furnaces  are  placed  in  line  with  four  dust  chambers  between  stacks,  or  eight  in  all  (6  feet  by  5  feet  9  inches  by  6  feet  2  inches  each). 
The  furnaces  are  circular,  the  hearths  being  built  of  afire-stone  of  excellent  quality  {volcanie  Ufa)  found  in  the  immediate  vicinity.  Two 
of  the  furnaces  have  the  following  principal  dimensions,  the  third  being  somewhat  smaller: 

Tuyere  line  to  charging  door 12  feet   4  inches. 

Diameter  of  hearth 38  inches. 

Diameter  of  bosh GO  inches. 

Diameter  at  throat 53  inches. 

The  furnaces  are  provided  each  with  five  water  tuyeres,  3-inch  nozzle.  The  hearth  below  the  tuyeres  is  protected  by  cast-iron  plates 
arranged  hexagonally.  The  stack  is  built  of  fire-brick  and  common  brick,  supported  by  cast-iron  pillars.  The  average  camp^iign  is  sixty 
days.  A  single  furnace  only  has  been  run  at  a  time  owing  to  the  scarcity  of  water.  The  smelting  of  the  ore  is  preceded  by  a  calcination 
or  roasting  in  heaps  with  wood,  and,  although  it  is  far  from  being  a  complete  roasting,  it  nevertheless  puts  the  ore  in  good  shape  for 
charging  into  the  furnace,  and  has  the  great  advantage  of  economy.  The  fuel  used  for  smelting  is  an  inferior  quality  of  charcoal.  The 
principal  flux  used  is  iron  oxlile  from  various  mines  in  the  neighborhood,  and  at  present  about  one-sixth  of  the  ore  smelted  consista  of 
milling  ore.  The  product  is  from  6  to  9  tons  of  lead  bullion  per  stack  per  diom,  carrying  an  average  of  150  oonces  silver  to  the  ton. 
About  l\  tons  of  matte  are  also  produced  daily,  which,  after  a  partial  roasting,  is  charged  back  into  the  furnace.  From  1^^  te  1,500 
pounds  of  flue-dust  are  saved  daily.    The  following  is  the  work  for  January,  1879: 

Amount  of  ore  smelted tons..  723.1125 

Bulliou  produced do..  202.1507 

Ratio  of  ore  to  bnllion 3.56 

Iron  ore  used tons..  329.425 

Or  50.78  per  cent  of  the  ore. 
Amount  of  charcoal  used bushels..     33.286 

Or  46  bushels  per  ton  of  ore. 
Wood  for  roasting  and  fuel  cords..  239 

Or  three-tenths  of  a  cord  per  ton  of  ore. 

Wear  and  tear  per  ton  of  ore fl72 

Pay-roll  per  ton  of  ore 4  75 

Total  cost  per  ton  of  ore 18  31 

Co0t  per  ton  of  baUion  prodooed .: 66  06 
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TiiE  UKFINIXG  WOUKS.— The  rufiuiug  works  are  located  iu  Chicago,  at  the  Janctioo  of  Laiuber  and  West  Twelfth  streets.  They 
have  a  capacity  of  uboat  15  tons  daily.    The  plant  consists  of: 

Two  zinc-mixing  furnaces,  one  6  feet  *i  ioches  by  10  feet,  and  the  other  4  feet  6  inches  by  6  feet. 

One  lead-refining  furnace  6  feet  6  inches  by  9  feet. 

Four  retort  furnaces  (Faber  du  Faur). 

One  small  cupola  furnace  for  reducing  dross,  etc. 

Two  cupel  funiaces. 

One  small  sweating  furnace. 

A  5  horse-power  engine  and  boiler. 

A  Sturtevant  blower.  No.  4. 

Assay  office,  etc. 

The  fuel  used  is  Laurel  Hill  coal. 

The  works  are  under  the  control  of  Mr.  A.  Byram,  and  Mr.  K.  S.  Payne  is  superintendent,  and  while  the  capacity  of  the  plant  isinadequat* 
to  the  requirements,  the  work  accomplished  is  excellent,  and  reflects  credit  on  the  Judicious  management  of  these  gentlemen,  as  ths 
following  iiguros  show.  The  refined  lead  produced  runs  from  clear  to  4-10  ounce,  and  Is  generally  altogether  clear.  The  silver  bulliom 
runs  firom  990  to  995  fine,  and  is  said  to  be  the  purest  bullion  received  at  the  New  York  assay  office. 

The  loss  in  zinc  is  less  than  33  per  cent. ;  the  loss  in  lead  amounts  to  7.52  per  cent,  and  the  loss  in  silver  1.65  per  cent.,  or  about  2| 
ounces  per  ton  of  bullion  treated. 

The  following  is  tho  expense  of  treatment : 

Coal 13  28 

Zinc 1  01 

Labor 5  10 

Incidental |90 

Total  expenses  of  refining  per  ton  of  bullion 11  29 

The  refined  lead  sold  in  January  for  |72  per  ton. 

Between  the  time  of  this  report  and  that  of  the  writer's  visit,  in  Angnst,  1880,  bat  few  chaDges  had  taken  place. 
Mr.  Hill  had  just  been  appoiuted  manager,  and  many  changes  were  expected.  The  explorations  had  not  been 
extended  further.  A  large  amount  of  ore  had  been  extracted  and  the  number  of  square  sets  necessarily  increased. 
A  three  compartment  vertical  shaft,  200  feet  east  of  the  croppings,  had  been  sunk  200  feet  and  cross-cuts  run  to  the 
ore  body.  The  total  cuttings,  not  including  stopes,  then  amounted  to  l,900feet.  Fine  hoisting  works,  equal  to  any 
in  the  territory,  were  nearly  completed.  They  consisted  of  two  horizontal  engines  of  about  70-horse  power.  They 
were  coupled  by  a  clutch,  or  worked  independently.  The  two  boilers  were  of  60  horse-power,  and  of  the  Babcock 
&  Wilcox  pattern.  Sheaves  40  feet  high,  a  flat  steel-wire  cable,  8^  inches  by  ^  inch  in  section,  cages,  and  safeties 
were  used.  The  machinery  was  supposed  to  be  capable  of  sinking  1,200  feet  A  great  cave  into  some  of  the  stopes 
below  had  occurred,  leaving  a  crater-like  opening  on  the  surface  40  by  70  by  25  feet.  The  force  employed  during 
the  census  year  was  about  forty  miners  (10-hour  shifts),  at  $3  50,  and  fifteen  other  workmen.  It  was  the  intention 
to  extract  the  ore  in  the  future  by  contract  at  so  much  per  car-load.  The  amount  raised  daring  the  year  was  16,053f 
tons.  The  total  product  of  the  mine  to  the  end  of  the  census  year  was  given  at  29,380  tons.  Its  average  product 
or  value  was  unknown ;  but  a  rough  estimate  placed  the  assay  value  at  45  ounces  silver  and  35  per  cent.  lead. 

The  smelteb. — Besides  Mr.  Hooker's  description  of  the  furnaces,  there  are  a  few  items  which  may  be 
mentioned.  Before  smelting,  the  ore  is  roasted  in  heaps  of  varying  size,  about  30  feet  wide  and  140  feet  long 
being  an  average.  Cedar  cord- wood  is  piled  4  feet  high,  20  inches  of  ore  is  spread  upon  it,  another  layer  of  wood 
1  foot,  and  a  final  1  foot  of  ore.  This  requires  two  or  three  weeks  to  bum.  One  cord  of  wood  for  3  tons  of  ore  is 
used.  Wood  costs  $2  50  per  cord.  As  the  ore  which  comes  from  the  mine  is  already  oxidized,  it  is  difficult  to  see 
how  this  roasting  effects  it,  except  to  volatilize  some  arsenic  and  antimony  and  to  bum  off  some  sulphur  still 
unoxidized.  In  proof  of  this,  the  furnaces  still  continued  to  form  large  quantities  of  matte,  as  when  treating  unroasted 
ore.  In  further  proof,  also,  the  following  partial  analyses,  made  in  the  company's  laboratory,  indicate  the  same 
result    They  are  averages  of  several  analyses  made.    The  samples  were  not  necessarily  from  the  same  lots  of  ore : 
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Two  of  the  farnaces  are  lined  with  a  tufa  found  in  the  district.  The  lining  is  16  indies  thick,  and  exteiids  3  feet 
high.  It  usually  lasts  thirty  to  forty  days.  A  new  lining  costs  $130.  The  third  fiimaoe  is  a  casl-irQii  wmterjackel, 
vertical  for  15  inches,  and  having  a  batter  at  the  boshes  of  6  inches  per  side  in  the  remaining  13  inches.  These 
furnaces  run  with  a  closed  firont.  A  varying  quantity  of  limestone  and  iron  flux  is  used.  The  Umestooe  is  quite 
pure,  and  costs  $2  50  per  ton.  The  iron  flux  is  a  limonite  and  hematite  averaging  fiom  55  to  64  per  oeiif*  iron.  U 
comes  from  the  Wahwah  range,  Iron  Springs,  Star,  Beaver  Lake,  and  San  Francisco  districts,  and  costs  about  $8 
per  ton.  The  charcoal  used  is  about  25  per  cent  of  the  smelting  charge.  It  is  an  inferior  quality  compared  with 
that  used  in  the  northern  part  of  the  territory,  and  costs  18  cents  per  bushel  for  kiln  and  16  cents  for  pit  coaL 
Heretofore  no  flue-dust  has  been  saved.  The  lead  and  iron  matte,  which  was  quite  abundant,  is  roasted  in  heaps 
and  resmelted.  It  is  said  that  there  is  considerable  difference  in  the  silver  and  lead  contents  of  the  mattes  fiom 
the  stone  and  water-jacket  furnaces.  ISo  regular  assays  have  been  made,  but  the  average  of  a  few  showed  results 
in  favor  of  the  water-jacket  of  24  ounces  silver  and  7.5  per  cent.  lead.  Whether  the  charge  in  each  furnace  was 
exactly  the  same  or  not  is  unknown.  The  furnace  lead  was  quite  hard,  and  contained  several  per  cent*  of  antimony. 
Since  the  completion  of  the  railroad  cost  of  shipping  to  Chicago  has  been  reduced  to  $33  50  per  ton.  Some  paitial 
analyses  of  slag  made  at  the  company's  office  are  as  follows : 


.---  lUreh  28. 


J    SfliM S2.3  ».l  S9L3 

'    OxideofiTon 40.9  44.1  4S.«    ' 


,    Alumina &0  11.7  13.S    • 

Lime 7.0  4.2  10l4    • 

Lead &6  0.5  (f) 


During  the  census  year  10,573}  tons  of  ore  were  smelted,  producing  2,886|  tons  of  bullion.  Besides  this  about 
4,000  tons  of  ore  were  sold  to  the  Frisco  company. 

Owiug  to  the  high  price  of  labor,  lack  of  water,  poor  quality,  and  constantly  increasing  price  of  charcoal,  the 
company  intended  to  shut  down  these  furnaces  and  erect  others  at  South  Cottonwood.  During  the  time  of  the 
writer^s  visit  one  furnace  was  being  run  in  accordance  with  a  new  smelting  theory  of  one  of  the  superintendents. 
The  experience  of  three  years  had  proved  that  a  large  percentage  of  iron  was  necessary  to  flux  the  Horn  Silver 
ores.  It  was  required  as  a  base  to  unite  with  the  silicic  acid,  and  also  as  a  base  to  prevent  the  formation  of  rich 
lead  matte  by  forming  a  poorer  iron  matte.  The  new  theory  grew  out  of  the  desire  to  use  less  iron  flux.  It  may 
be  briefly  stated  as  follows :  '^  Smelting  by  chemical  affinities  is  all  wrong;  the  true  theory  is  to  melt  the  material 
and  let  the  elements  separate  by  specific  gravity."  In  accordance  with  this  theory  very  little  iron  flux  was  added 
to  the  charge.  As  a  result,  a  very  large  proportion  of  rich  lead  matte  was  formed.  The  furnace  lead,  however, 
was  so  lumpy  and  contaminated  wit*li  partially  desulphurized  galena  that  about  half  of  it  had  to  be  returned  to  the 
furnace  in  the  following  charges.  The  exact  iiercentage  of  loss  during  the  run,  as  compared  with  the  other  furnace 
running  on  the  <^ chemical  affinity"  plan,  could  not  be  ascertained;  but  the  ^'specific  gravity"  theory  was  not 
adopted.  It  is  bnt  just  to  the  local  manager  and  the  superintendent  of  the  smelters  to  say  that  they  were  opposed 
to  such  experiments;  but  the  indorsement  of  the  theory  by  some  of  the  principal  eastern  owners  or  officers  overcame 
the  opposition. 

A  ^^  draft  furnace  "  to  work  Horn-Silver  ore  was  built  in  1877  by  a  private  company.  It  was  built  like  an 
ordinary  furnace,  bnt  had  a  flue  extending  up  the  side  hill  several  hundred  feet.  It  was  hoped  that  this  would 
create  sufficient  draft  to  dispense  with  an  engine  and  blower.  A  few  tons  of  bullion  was  made,  but  the  draft  could 
not  be  regulated.    The  fire  would  approach  the  surface  of  the  charge  and  the  bottom  would  ^< freeze". 

A  small  leaching  plant  erected  by  a  private  company  was  completed  iu  the  spring  of  1878.  Some  Horn*Silver 
ore  was  worked  raw,  and  from  40  to  80  per  cent,  obtained.  A  roasting  fnmace  was  erected,  and  the  works  then  did 
much  better.  The  tailings  were  reworked,  yielding  82  per  cent.  The  leaching  works  were  not  altogether  successful 
ami  were  shut  down  after  a  few  months,  having  treated  less  than  150  tons. 

The  Grampian  is  a  prospect  iu  the  dolomite  on  the  hill  above  and  beyond  the  Horn-Silver.  In  March,  1880,  it 
was  sold  to  a  Chicago  company,  the  Grampian  Silver  Mining  Company,  for  a  round  sum,  and  a  considerable  force 
of  men  have  been  prosx)ecting  since.  A  vein  of  ocberous  lead  ore  assaying  about  $50  silver  and  some  gold  was 
found  near  the  surface,  and  followed  down  80  feet,  showing  from  1  foot  to  8  fjL»et  of  ore.  It  then  contracted,  as  is 
frequent  with  ore  bodies  in  limestone,  and  in  subsequent  prospecting  had  not  widened  again.  Little  stoping  had 
been  done.  The  mine  is  developed  by  a  tunnel  and  an  incline  having  a  windlass.  The  total  cuttings  amounted 
to  515  feet.    Less  than  200  tons  have  been  shipped. 

The  Frisco  Mining  and  Smelting  Company  was  incorporated  in  September,  1879,  Jind  is  a  reorganization  of  the 
Frisco  Smelting  Company.  It  has  a  capital  stock  of  $2,000,000  iu  80,000  shares.  The  company's  property  consists 
of  one  smelting  plant  iu  Frisco,  the  Carbonate  group  of  mines  in  San  Francisco  district,  stone  quarry,  wood  ranches, 
charcoal  kilns,  fnmace  site,  banis,  wagons,  and  animals  in  the  same  district,  the  Cave  mine  and  its  group  in  Brads)«<^^ 
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district,  and  an  iron  flnx  mine  in  Rocky  distiict.  The  smelting  furnace  was  built  in  the  summer  of  1877.  It  is 
fiitnated  in  the  town  of  Frisco  and  has  usually  run  as  a  custom  furnace,  or  bought  ore  from  the  Horn-Silver.  The 
plant  is  a  complete  one  and  consists  of  a  Blake  rock-breaker,  a  No.  5  Baker  blower,  two  horizontal  boilers,  one 
40  horse-power  horizontal  engine,  several  pumps,  a  shsiit  furnace  and  flue-dust  chamber,  a  reverberatory  flue-dust 
Blagging  furnace,  10  by  30  feet,  and  five  charcoal  kilns  adjacent  to  the  works.  The  Horn-Silver  ore  which  the 
company  smelted  was  roasted  iu  heaps  in  the  same  manner  as  by  the  Horn-Silver  Comi)any.  The  company  worked 
the  ©re  for  $20  per  ton,  guaranteeing  80  jier  cent,  of  the  silver  and  lead  contents.  The  ore  was  smelted  with  an 
iron  flux  from  the  Cave  and  other  iron  mines,  and  required  about  30  i)er  cent,  flux  and  40  bushels  of  charcoal  per  ton. 
About  5  per  cent,  of  flue-dust  was  caught,  assaying  35  per  cent,  lead  and  30  ounces  silver.  The  matte,  of  which 
from  5  to  10  per  cent,  was  formed,  assayed  about  20  per  cent,  lead  and  30  ounces  silver.  It  was  roasted  in  heaps 
and  resmelted.  The  slag  assayed  about  I4  ounces  silver  and  2J  per  cent.  lead.  The  furnace  force  consists  of 
eighteen  men  on  8-  to  12-hour  shifts,  receiving  from  $3  to  $4. 

The  Carbonate  mine  is  situated  on  nearly  level  ground  on  the  eastern  side  of  the  San  Francisco  mountains,  2J 
miles  northeast  of  Frisco.  It  was  discovered  in  the  autumn  of  1878.  Campbell,  Burke  &  Donaldson  bought  it  in 
February,  1870,  for  $10,000,  sunk  a  shaft  to  the  depth  of  212  feet,  and  sold  the  property  to  the  Frisco  Mining  and 
Smelting  Company  iu  September,  1879,  for  $100,000.  The  group  of  flanking  and  overlapping  locations  consisted  of 
seven  claims,  1,500  by  GOO  feet  each,  viz,  the  Carbonate,  Ingomar,  Rattler,  Stepmother,  Homestake,  North  Side, 
and  South  Side.  Some  showed  ore,  but  little  had  been  done  on  any  except  the  Carbonate.  This  was  di.'-covered  by 
trenches  dug  on  the  surface  of  the  ground  in  the  search  for  the  source  of  rich  float.  It  is  apparently  a  fissure  vein 
in  so-called  trachyte,  but  the  hanging  wall  has  never  been  found,  no  cross-cuts  having  been  run.  The  gangue  ufion 
this  side  is  a  solt  "trachyte^  and  talcose  clay,  which  swells  in  the  mine  and  slacks  to  a  powder  when  brought  to  the 
surface.  The  vein  dips  45°  for  the  first  75  feet ;  below  that  its  dip  is  85°  N.,  having  a  smooth,  hard,  regular  foot  wall. 
The  ore  is  next  the  foot  wall,  and  averages  about  0  feet  in  width,  although  much  greater  and  much  smaller 
dimensions  have  been  found.  It  is  a  conglomerate,  composed  of  i)ebbles  of  tmchy te  from  1  to  C  inches  in  diameter, 
and  an  occasional  one  of  quartzite,  cemented  together  by  talcose  clay  and  argentiferous  galena.  This  ore,  except 
the  quartzite  pebbles,  slacks  readily  to  the  size  of  fine  gravel  when  brought  to  the  surface.  It  was  impossible  to 
learn  the  average  grade  of  the  ore.  One  hundred  an^i  forty  tons  were  smelted  by  the  company,  but  the  value  was 
not  given.  About  700  tons  of  low-grade  ore  were  raised  during  the  census  year  and  are  now  upon  the  dump.  From 
various  assays,  the  average  value  of  the  ore  was  estimated  to  be  from  30  to  45  ounces  silver  and  from  15  to  25.  per 
cent.  lead.  The  mine  is  ox)ened  by  a  single-compartment  vertical  shaft,  6  feet  10  inches  by  4  feet  10  inches,  to  a 
depth  of  330  feet.  The  shaft  was  sunk  40  feet  north  of  the  croppings.  At  80  feet  a  little  water  was  found  (at  the 
period  under  review  50  gallons  per  hour  was  hoisted  with  a  bucket),  and  the  ore  changed  from  carbonate  to  galena. 
Drifts  had  been  run  every  100  feat,  but  the  extreme  limit  of  horizontal  development  was  225  feet.  The  total  cuttings 
amounted  to  1,315  feet.  Every  drift  was  timbered  with  8-  by  10-inch  or  10-  by  10  inch  posts  and  caps,  and  2-  to 
3-iuch  x)lank.  It  was  found  necessary  to  ease  them  once  each  month.  No  stoj)ing  had  been  done.  All  work  had 
been  to  prospect  the  mine.  There  were  small  steam  hoisting- works,  containing  a  12  horse-power  engine,  supposed 
to  be  capable  of  sinking  the  shaft  500  feet.  About  twenty  men  had  been  regularly  employed.  Owing  to  the  low 
grade  of  the  ore,  no  attempt  was  intended  to  be  made  to  smelt  it  until  after  concentration.  At  the  time  of  the 
wiiter's  visit  the  company  was  erecting  a  30-  by  9G  foot  building  in  which  to  concentrate  the  ore,  by  means  of 
Paddock's  pneumatic  separators.  These  were  a  new  invention.  They  had  been  testf  d  for  several  months  on  copper 
and  lead  sulphurets  in  Maine,  and  had  also  worked  several  tons  of  this  ore  at  the  Butterfield  Canon  concentrating 
works,  in  West  Mountain  district,  and  had  given  satisfaction.  The  machinery  to  be  employed  was  to  consist  of  one 
rotary  drier,  one  rock-breaker,  three  sets  of  Cornish  rolls,  six  elevators,  five  revolving  screens,  having  a  35  to  110 
mesh,  ten  Paddock's  separators,  and  one  Frue  concentrator.  It  was  thought  this  apparatus  would  concentrate  50 
tons  in  twenty-four  hours. 

The  other  mines  of  the  San  Francisco  district  are: 


Mines. 


Makalola  and  Summit 


Cerro  G  ordo  and  Minnraota 
Con(H>lid.it('d  Silver  Min- 
ing 1  onipany. 

Friaoo  (.^onaolidated  Silyer 
MiniDi:  Company. 

Chii-aco  and  Fiisco  Con* 
solidated  Silver  Mining 
Company. 

Yellow  Jackot 
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1,414  tons. 
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Condition  at  the  close  of 
the  census  year. 
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A  small  force  prospecting 

Some  prospecting  done  . . 
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Seaiarka. 


1.314  tons  assayed  7^  ounces  silver  and  55  per  oent  lead«  and  tbe  other  IM 

tons  one-tbii-d  of  this. 

Ore  assays  $40  to  $50  per  ton. 


Ore  sometimes  assayed  as  high  as  $200  per  Um. 

Property  consists  of  twelve  locations,  having  a  limiled  amoont  of  devlap 
ment. 


High'grade  ore. 
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COPPEIL — In  the  nortbom  part  of  the  San  Francisco  district  there  are  several  veiy  larpe  led|:es  of  pjrrite  and 
chalcopTrite  ore.  Some  \rork  was  done  apon  thenu  and  a  small  amount  of  veiy  hi^h  grade  sUtct  ore  was  mined 
several  years  aga    The  principal  claims  are  the  Comet*  Cactns,  and  Copi^er  Chief. 

Marble. — Fine  marble  qnarrii^  have  been  locafe<l  iu  this  district;  bnt  little  work,  however*  has  been  done  on 
them.  The  marble  is  light-bluish  to  milk-white  in  color,  takes  a  good  polish,  and  can  be  obtained  in  slabs  8  inches 
thick. 

FreE-BOCK. — ^There  are  several  fire-ston<*  quarries,  all  within  2A  miles  of  Frisco.  The  stone  is  found  in  beds  a 
few  hundred  feet  in  thickness.  It  is  a  very  iK>rons  yellowish -white  volcanic  tufa.  It  is  very  solY,  and  is  easily 
turned  iuto  shape  when  fresh  from  the  quarry,  but  hardens  on  exposure  to  the  air.  It  is  of  local  importance  only, 
owing  to  the  siliceous  character  of  the  Horn-Silver  ores  and  the  cost  of  transportation  of  im]x>rted  material.  It  is 
not  comparable  with  the  siliceous  rock  found  near  Salt  Lake  City. 

Charcoal,  burxesg. — Thirty-six  bee-hive  charcoal  kilns  (a)  supply  the  fiircaccs  of  the  district  with  fneL 
They  were  in  eight  groups,  under  separate  individual  mau;igement,  at  places  where  wood  was  accessible,  and  at 
distances  of  from  G  to  18  miles  from  Frisco.  *Some  pit  coal  is  bume^l  in  the  Wahwah  moautains,  but  it  is  soM  for 
1  or  2  cents  ])er  bushel  less  than  the  kiln  coal,  as  the  latter  is  cleaner  and  of  better  quality.  The  kilns  are  made  of 
granite  float  found  in  the  neighborhood  and  a  lime  mortar.  They  are  of  various  size  s,  from  IG  to  2G  feet  in  diameter. 
It  is  the  rule  in  this  s^tion  to  make  the  height  of  the  kiln  equal  to  the  diameter.  The  thickness  varies  from  18  to 
30  inches  at  the  base  and  from  12  to  18  inches  at  the  summit.  There  are  two  openings,  closed  by  sheet  iron  doors, 
one  at  the  ground  level,  4  by  G  feet,  and  the  other  in  the  side  two-thinls  of  the  distance  to  the  apex,  3  by  4  feet. 
There  are  also  three  rows  of  vent  holes,  3  by  4  inches,  near  the  ground.  The  lower  row  is  at  the  surlace  of  the 
ground.  The  rows  above  are  18  inches  apart,  having  vent  holes  3  feet  apart  in  each  row.  The  kilns  cost  from 
$500  to  $1,000  each,  and  lasted  a  very  long  time  if  used  regularly.  The  IG-foot  kiln  holds  about  15  cords  of  wood 
and  the  2G  foot  kiln  45  cords.  Sometimes  the  wood  is  piled  radially,  bnt  generally  very  closely  iu  cord-wood 
fashion.  The  wood  is  all  piuon  pine,  and  is  cut  at  all  seasons  by  Mormons  at  $1  25  per  cosd.  It  is  brought  from 
1  to  4  miles  by  sledges  or  wagons  to  kilns  for  from  $1  50  to  $2  50  jier  cord.  The  kilns  are  fired  in  the  center  at  the 
bottom  (though  sometimes  at  the  top),  and  the  fire  is  drawn  to  the  top  by  leaving  a  small  unsealed  space  around 
the  upper  door.  This  is  then  closed  entirely,  and  the  fire  is  regulated  by  the  vent  holes.  The  duration  of  burning 
is  from  three  to  seven  days,  and  of  cooling  from  three  to  six  days.  Charring,  which  includes  packing  the  wood  in 
the  kiln  and  drawing  the  coal,  is  usually  done  by  contract,  and  costs  from  2J  to  3}  cents  per  bushel.  About  50 
bushels  are  produced  i>er  tord  charred.  The  coal  is  bought  by  weight,  17  ]K>uods  making  a  bnshel.  It  is  sliipped 
to  the  smelters  in  racks,  at  a  cost  of  from  3  to  5^  cents  per  bushel  for  hauling,  dei>ending  on  the  distance.  The 
price  received  is  18  cents  per  bushel.  Kiln  hands  are  paid  from  $2  to  $2  75.  The  labor  required  averages  one 
man  i)er  kiln  per  twenty-four  hours. 

pmB  gbov^s,  washuvgton,  sterling,  aicd  preuss  districts. 

[AngQst,  18S0.] 

The  Pine  Grove  district  is  situated  on  a  well- wooded  and  watered  range  40  miles  west  of  the  San  Frandsoo 
district.  It  was  organized  in  1873,  bnt  no  work  was  done  until  the  reorganization  in  1870.  There  were  at  the  period 
under  review  about  20  locations.  Little  had  been  done  except  by  the  Pine  Grove  Consolidated  Mining  Com|iany, 
which  owns  the  Carrie,  Lucille,  Crystal  Palace,  and  Pinafore  claims.  These  are  from  2  to  4>foot  veins  of  fair-grade 
ore  in  quartzite,  having  inclines  but  70  feet  deep. 

Washington  district  is  south westtof  Pine  Grove.    It  was  organized  in  1870,  and  has  bat  few  locations. 

Sterling  district  is  an  iron  district  in  the  Wahwah  range  west  of  Frisco.  It  was  organized  in  February,  1880, 
and  contained  at  the  period  under  review  about  25  locations. 

The  Preuss  district  is  an  old  district,  and  was  reorganized  in  Angnst,  ISSO.  It  contained  at  the  period  nndtf 
re%iew  25  claims.  Among  the  £eur  proq)ect8  having  some  development  are  the  Good  Hope,  Champion,  and  Silvw 
HUl. 

THE  STAR  DISTRICTS. 
[Aiigasl^  1880.] 

The  original  Star  district,  12  miles  square,  situated  on  the  Picacho  range^  a  few  miles  southwest  of  Milford, 
was  orgauize<l  July  8,  1870.  On  November  11, 1871,  the  northern  ]K>rtion  was  reorganized  as  North  Star  district, 
and  the  two  distncls,  called  respectively  North  Star  and  South  Star,  have  kept  up  their  organizations  since.  In  the 
South  Star  the  books  showed  l,tl46,  and  in  the  North  Star  581  locations,  but  probably  not  over  3M  were  owned  at 
the  i)eriod  under  review.  The  country  rock  of  these  districts  is  granite  a!ong  a  |M>rtion  of  the  eastern  border,  distinct 
strata  of  quartzite,  underlaid  by  limestone  and  siUoeons  limestone^  in  the  central  portion,  and  'Mrachyte'",  a  ])ortion 
of  the  same  flood  seen  in  the  San  Francisco  district,  along  the  western  side.      In  the  ceutial  portion  of  the  district 


m  It  Ih  said  that  this  style  of  kiln  was  first  made  bj  J.  C.  CaiDcrDii,  in  llarqvette  comity,  Mlehigius,  in  188?. 
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bedH  of  gypsntn  are  also  found.  The  mineB  occur  entirely  iu  the  limestone  aud  quartzite,  and  are  usually  bedded 
veiUH  and  pipes  of  ore,  dipping  with  the  stratification  from  A(P  to  1(P  east  or  southeast.  The  mines  are  at  an  altitude 
of  from  oJMK)  to  6,000  feel  above  sea-level,  in  ridges  a  few  hundred  feet  above  the  Beaver  River  bottom  lands.  Water 
is  very  scarce,  and  costs  from  5  to  9  cents  per  gallon.  For  this  reason  the  mines  are  worked  mostly  in  the  winter 
season,  when  there  is  about  a  foot  of  snow  on  the  ridges.  The  prosperous  days  of  the  district  were  in  1872, 1873, 
1874,  and  1875.  Then  there  were  the  thriving  mining  camps  of  Shauntie,  Shenandoah  City,  Elephant  City,  and 
South  Camp.  Shauntie  contained  forty  houses,  but  was  destroyed  by  fire  in  the  summer  of  1876.  Few  have  been 
rebuilt.  The  work  in  the  district  has  been  done  for  the  most  part  by  poor  men  upon  their  own  claims.  Hence 
there  are  a  host  of  rudely-worked  prospects,  with  very  little  development.  During  the  census  year  forty  men 
were  working  mid  prospecting  in  the  two  districts. 

MoHt  of  the  ore  produced  was  treated  at  the  Shauntie  smelter.  Two  small  stacks  were  built  at  the  town  of 
Shauntie  in  the  summer  of  1873.  In  the  following  spring  these  were  torn  down,  and  one  stack  of  20  tons'  capacity 
was  built.  This  was  bunied  in  June,  1875,  was  rebuilt  in  the  following  autumn,  and  was  shutdown  iu  the  summer  of 
1877.  A  short  run  wns  made  in  1878.  It  had  been  idle  since.  The  furnace  is  quite  dilapidated.  About  12,000 
tons  of  ore  were  worked,  which  produced  about  3,000  tons  of  bullion,  containing  $325,000  in  silver  and  $10,000  in 
gold. 

The  Troy  furnace,  erected  iu  1875  on  the  Beaver  River  bottoms,  5  miles  south  of  MilfoM,  to  smelt  Mammoth 
mine  ore,  ran  but  a  few  months.    It  had  been  idle  since,  and  was  burned  in  June,  1880. 

The  Latey  &  Williams  smelter  is  a  single-stack  custom  smelter,  and  was*erected  at  Milford,  east  of  the  districts, 
iu  the  autumn  of  1876.  The  owners  had  worked  about  500  tons  of  Star  ore,  1,500  tons  from  the  Horn-Silver,  and 
400  tons  from  the  Cave  mines,  which  had  produced  about  770  tons  of  bullion.  The  smelter  had  been  idle  for  over 
a  year,  but  was  started  again  August  17, 1880.  The  plant  consists  of  a  stone  shaft  furnace,  a  Ko.  4^  Baker  blower, 
a  horizontal  boiler  and  engine,  and  a  small  flue-dust  chamber.  ^ 

The  Milford  10-stamp  mill  is  in  a  fair  state  of  preservation.  It  is  in  the  town  of  Milford,  and  was  erected  in 
the  fall  of  1873,  at  a  cost  of  $45,000,  by  a  Scotch  aud  Canadian  company,  called  the  Harrington  &  Hickory 
Consolidated  Mining  Company,  to  work  the  ores  of  the.  old  Hickory  mine,  which  had  been  sold  to  it  for  about 
$100,000.  The  mill  ran  a  few  months  on  about  35-ounce  ore  iu  the  winter  of  1873~'74,  and  produced  from  $9,000  to 
$12,000  in  base  bullion.  It  was  then  idle  until  leased  by  the  Cave  company  in  August,  1876.  This  company  ran 
about  five  months,  and  produced  $19,000  in  very  fine  bullion.  The  mill  has  been  idle  since.  The  watchman  sued 
for  his  wages  and  took  the  property  in  1878.  The  machinery  consisted  of  a  fine  60  horse-power  engine,  two 
horizontal  boilers,  a  Dodge  rock-crusher,  ten  750- pound  stamps,  six  small  wooden  pans,  three  iron  settlers,  and  a 
retort.  At  the  time  of  the  writer's  visit  a  sampling  mill  was  being  erected.  It  was  to  be  completed  and  ready  to 
receive  consignments  of  ore  in  a  few  mouths. 
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MINES  OF  NORTH  STAR  DISTRICT. 
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Worked  irregolarl j ;  Ore  aaeaya  40  onneea  allTer  and  20  per  oeot.  lead. 


MINES  OF  THE  EASTERN  FOOT-HILia  OF  STAR  DISTRICT. 

The  Vulcan,  an  iron-fiux  mine,  situated  6  miles  southwest  of  Milford,  was  discovered  in  the  spring  of  1872,  bat 
serious  work  was  not  l>eguu  until  April,  1879.  It  was  regularly  worked  by  the  owners,  and  the  product  sold  to  the 
Horn-Silver  Company  for  $8  i)er  ton.  The  mine  consists  of  large  bodies  of  ocher  on  the  hanging  wall  of  a  small 
eonttu^t  vein  between  a  dolomite  hanging  and  a  granite  foot  wall.  Ther^  are  3everal  of  these  extremely  irregular 
boilies  fh)m  1  foot  to  15  feet  wide,  already  prospected  75  feet  horizontally  and  125  feet  on  a  dip  of  GO^.  The  ocher 
shows  traces  of  gold,  silver,  and  cerussite.  Occasional  bunches  of  45-ounce  ore  are  found.  The  total  cuttings  are 
400  fiH>t.  AlH>ut  000  tons  of  the  flux  hikl  been  shipped  in  the  year;  very  little  previously.  The  cost  of  transportation^ 
whieh  the  mine  paid,  was  $4  ]K'r  ton. 

The  Vioksburg  mine  was  discovered  in  1872.  It  has  l>een  idle  since  1877,  except  assessment  work.  It  is  an  N. 
and  8.  vertical  vein,  from  5  to  10  feet  wide,  in  limestone  near  granite.  An  ocherous  ore,  containing  from  15  to  50 
ounces  of  silver  and  from  15  to  50  per  cent,  lead,  was  encouutereil  iu  a  chimney  dipping  about  40^  N.  Several  tons  of 
purt^  granular  sulphur  were  found  in  a  layer  from  2  to  20  inches  thick  beneath  the  richest  portion  of  the  ore.  Crystals 
of  gypsum  also  occurred  with  the  ore.  The  mine  is  oix^ned  by  a  220- foot  incline  and  150  feet  of  other  cuttings, 
l^bably  200  tons  of  all  gratles  have  been  shipped.  There  are  several  thousand  tous  of  a  soft  low-grade  ocher  op«Hi 
the  dum|>s  and  iu  sight  iu  the  mine* 
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The  Golden  Era  ia  a  nearly  vertical  N.  and  S.  vein^  fi-om  16  inches  to  5  feet  wide,  in  limestone.  One  chimney,  0 
feet  wide  and  20  feet  long,  dipping  40o  N.  in  the  vein,  has  been  followed  over  200  feet  The  ore  is  an  ocheroos 
carbonate  assaying  as  high  as  55  ounces  silver,  40  per  cent,  lead,  and  $5  gold.  There  is  a  245-foot  incline  on  the  vein, 
also  100  feet  of  other  cuttings.  A  whim  is  used  for  hoisting.  Three  men  have  been  working  during  \he  year. 
The  total  product  has  been  about  260  tons,  principally  an  iron  flux. 

MINES  OF  WESTERN  STAR  DISTRICT. 
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MINES  OF  SOUTH  STAR  DISTRICT. 

Tho  Wasco  mine  is  at  South  Gamp,  7^  miles  southwest  of  Milford,  on  one  of  the  spurs  of  the  highest  peak 
of  the  Picacho  range.  It  was  discovered  in  the  fall  of  1874.  It  was  worked  until  March,  1875,  was  idle  for  a  year 
and  a  half,  and  was  worked  again  UDtil  June,  1879,  since  which  time  it  has  been  idle.  It  consists  of  a  single  pipe  of  a 
•oft,  yellowish  limonite  and  carbonate  ore,  bedded  in  ?imestone,  and  dipping  from  35^  to  40^  NE.  Odo  chimney  began 
at  the  surface  and  has  been  followed  833  feet,  and  still  continues.  There  are  two  or  three  conti-acted  places  or 
slight  faults  in  it,  and  it  varies  in  size  from  1  foot  to  10  feet  thick,  and  from  10  to  30  feet  wide,  but  is  continuous. 
A  tunnel  180  feet  long  cuts  the  pipe  300  feet  from  the  surface,  and  is  used  to  lessen  the  windlass  work.  The  ore, 
when  sorted,  contains  from  30  to  40  ounces  silver,  from  $4  to  $10  gold,  and  40  per  cent.  lead.  The  assay  value  of 
the  total  product  is  estimated  at  40,000  ounces  silver  and  $">,000  gold. 

The  Harrisburg  Hill  Mining  Company  was  incorporated  in  April,  1880,  and  was  a  consolidation  of  the  interests 
of  the  mine  owners  on  the  hill  to  develoj)  their  property.  The  mining  property  is  at  South  Camp,  neJir  the  Wasco, 
and  embraces  eleven  overlapping  locations,  which  cover  an  area  of  about  three  full  claims.  They  are  all  in  a  dolomite 
or  limestone  country  rock,  and,  with  the  exception  of  the  Harrisburg  and  Mountaineer,  have  but  limited  developments. 
The  or.  is  a  low  grade  ochery  carbonate,  which,  when  sorted,  will  assay  from  25  to  150  ounces  silver,  from  $3  to  $5 
gold,  and  30  i>er  cent  lead.    It  occurs  in  chimneys,  pipes  the  size  of  a  barrel,  and  irregular  deposits. 

The  entire  hill  is  seamed  with  small  veins  containing  ocher.  The  principal  work  has  been  done  on  one  chimney 
in  the  Harrisburg  claim,  in  a  bedded  vein  dipping  from  40^  to  65^  E.  A  very  irregular  incline  follows  this  chimney 
225  feet  on  the  dip,  and  explores  it  horizontally  75  feet.  The  ore  is  found  in  irregular  deposits  ft*om  6  to  20  inches 
wide.  The  first-class  ore,  when  sorted,  assays  $100  silver,  60  per  cent,  lead,  and  $4  gold.  In  the  vein,  on  either  side 
of  the  ore-body,  is  a  band  of  fibrous  gypsum  from  half  an  inch  to  3  feet  thick.  Sometimes  layers  of  mud  alternate  with 
the  gypsum.  In  the  lower  works  from  1  foot  to  3  feet  of  ^'  black  spar's  a  calcareous  rock  containing  a  large  percentage 
of  oxide  of  manganese,  is  found.  In  general  the  country  is  much  broken  in  the  vicinity  of  this  vein,  one  horizontal 
fault  of  20  feet  being  found  00  feet  from  the  surface.  The  total  product  of  the  mines  of  the  group  is  estimated  at 
700  tons,  averaging  50  ounces  silver  and  50  per  cent.  lead.    There  is  much  low-grade  ore  upon  the  dumps. 

The  other  mines  of  South  Star  district  are : 
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800  tona .*. Ore  averagea  80  onncea  aOrer  and  80  per  cent.  lead. 
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I  tings. 

100  tona I A  conaolidation  of  Tclaima;  two  have  oonaiderabJe  doTelopment. 


In  addition  to  the  above-mentioned  mines  of  the  Star  districts  there  are  very  many  claims  with  less  development 
which  have  shipped  from  10  to  80  tons. 
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Ah  can  bo  seen  from  the  preceding  pages,  there  have  been  many  large  bodies  of  rich  ore  foond ;  bat  there  are 
treble  the  numl)er  of  mcdiumsize  bodies  of  low-grnde  ore  that  have  0Tt\y  been  shown  and  not  developed  on  account 
of  the  great  cost  of  trnnsportution  and  tlie  lack  of  cx)nceutratiug  apparatus.  Ore  of  lower  grade  than  20  onnces 
will  not  pny  to  mine  unless  it  can  bo  sold  for  flux.  The  ore  is  a  soft  ocber,  and  doubtless  would  concentrate  finely. 
Owing  to  the  scarcity  of  water  in  the  district  the  same  character  of  ore  will  in  all  probability  continue  many  hundred 
feet  in  do[)th;  this  seems  therefore  to  be  an  excellent  field  for  some  kind  of  pneumatic  concentrating  machinery, 

BOGKY  DISTUICT. 
[Angnst,  18»0.] 

Ilocky  district  is  about  1}  by  3  miles  in  extent,  and  includes  a  small  isolated  range  north  of  the  Star  district 
and  oast  of  the  San  Francisco.  It  was  orgnnizod  in  1872  and  had,  at  the  ])criod  under  review,  about  25  locatiou8| 
although  six  times  thnt  number  have  i>robal>ly  been  made.  The  country  rock  is  granite,  quartzite,  and  limestone. 
The  principal  work  has  been  done  upon  the  following  claims: 

liig  mountain  tunnel, — On  the  side  of  a  mountain  there  is  an  E.  and  W.  vein  10  feet  wide  in  granite.  From  a 
100-foot  Hhaft  about  .'U  tonH  of  assorted  ore  were  shipped  to  Salt  Lake  City,  which,  it  is  said,  averaged  30  per 
cent  copper,  25  ounces  silver,  and  812  gold.  A  tunnel  to  cut  this  vein  at  a  depth  of  400  feet  was  begun  in  June, 
1878.  The  tlve  owners  have  worked  irregularly  since  then.  The  tunnel  is  a  fine  straight  one  7  by  4J  feet  and  573 
feet  long.     Another  150  feet,  it  is  thought,  will  reach  the  vein. 

June  iron  mine, — Tliis  mine  had  shipped  1,500  or  more  tons  of  flux  to  Frisco  in  the  previous  few  years. 

Itoiky  iron  mine, — Tliis  claim  was  owned  by  the  Frisco  Mining  and  Smelting  Company,  and  is  said  to  have 
shipped  2,000  tons  of  llux  nince  its  discovery.    It  is  worked  through  great*open  cuts  upon  the  surface. 

Copper  mine, — This  is  an  immense  vein  of  copper  ore  with  croppiugs  100  feet  wide.  The  ore  is  a  carbonate 
stnin  in  the  Joints  of  a  siliceous  rock,  and  taken  together  is  of  very  low  grade;  but  30  i>er  cent,  copper  ore, 
assaying  $12  silver  and  810  gold,  can  be  sorted  from  it  Some  has  been  shipped.  There  is  to  all  appearances  a 
60-foot  vein  of  an  impure  magnetic  ore  one  side  of  this  vein  of  copper.    Shafts  75  and  55  feet  deep  have  been  snnk. 

BEAYES  LAKE  DISTEIGT. 
[Angii8f,  1880.1 

The  Beaver  liake  district  is  situated  north  of  the  Star  and  Rocky  districts,  and  was  organized  in  August,  1871, 
upon  the  discovery  of  a  lH*lt  of  copper  veins  from  an  inch  to  2  feet  in  width.  Some  work  was  done  in  1872  and 
1873,  and  a  few  tons  of  ore  were  shipited  assiiying  30  i>er  cent,  copper,  16  onnces  silver,  and  $12  gold.  Theso 
oi>piH*r  veins  have  In^eu  idle  since.  In  SeptemlH»r,  1872,  lead  and  silver  ores  were  discovered.  The  leading  mine 
is  the  Siiu  FraneisiH\  which  was  sold  for  $10,000.  AlK)ut  $S,000  worth  of  high-grade  silver-lead  ore  has  been 
oxtraetiHl  \\\m\  a  llOfiHit  shaft.  It  has  been  idle  since  1873.  The  Dexter  and  Mountain  King  are  iron  mines,  and 
shipiKHl  400  tons  of  tlux  each  between  1873  and  1877.  A  small  vein  containing  graphite  («>r  molybdenite)  was  also 
disiH>voixHK  Little  work  has  been  done  in  the  district  in  the  last  few  years.  The  Riverside  smelter  was  erected  in 
1873  at  a  ]H)iut  7  miles  north  of  Milfonl  to  wor^  the  iH>pi)er  ores  of  this  district  It  produced  a  few  tons  of  copper 
matto  and  also  a  few  tons  of  lead  bullion  in  the  few  months  that  it  ran.    It  has  long  been  abandoned. 

BBADSHAW  DISTRICT. 
[August,  13>0.] 

The  Rradsbaw  mining  district  is  southeast  of  Milfonl  on  the  southern  end  of  the  Granite  range.  It  was 
orgiinis^Hl  April  24^  187%\  and  contained  at  the  time  of  the  writer's  visit  about  100  locations.  The  conntry  rock  ia 
mainly  limestone,  and  the  ore  an  either  containing  carbonate  of  lead  and  considerable  gold. 

The  Oave  mine,  the  principal  mine  of  the  district,  is  about  8  miles  southeast  of  Milford  and  northwest  of 
Minersville  on  a  steep  mountain  side,  about  4,300  feet  above  the  Beaver  river,  and  over  6,000  feet  above  sea-IcTd. 
The  eave  iu  whieh  the  minenil  was  tir^t  found  was  discoveretl  in  1850.  .The  discoverer,  a  Mormon,  is  said  to  have 
drvanuHl  fiur  three  sneeessive  nights  of  gn^at  wealth  in  that  locality.  It  was  not  locsited,  however,  until  187L 
Little  was  done  until  187,%  and  I87tK  when  some  ore  w;is  worketl  at  the  Milfonl  mill.  The  mice  became  financiallj 
involveil,  and  was  mortg^igetl  for  $8,tHHK  The  mortgage  wn*  foreclosed  in  April,  1878,  and  in  Septemlier,  1S79,  the 
mine  Invame  thepro]vrly  of  the  Pri;5ai>>  Mining  and  Smelting  Comixmy.  The  property  has  been  worked  continnooslj 
wm."V  .\pril,  1878*  The  oiv  occurs  entirely  on  the  b^Htoms  of  c:ives  in  limestone  or  dolomite.  Five  large  caves 
and  lit^tvn  smaller  ones  had  betMi  found.  They  aiv  all  i^>nnecteil  by  seams  of  ocher,  or  by  holes  which  serve  as 
run  ways  for  niouutaiu  rut^  Beyond  the  c^\*e«  alivaily  known  tben^  are  doubtless  others,  as  holes  and  other 
w«ims  lead  oittwanl.  The  largest  cave  is  l^  feet  long,  30  feet  wide,  and  20  feet  high,  extreoie  dimensions.  Ods 
avero^  siw  is  not  ov^r  I:!  feel  in  extent.  All  have  an  extremely  irregalar  outline.  Tlie  roofii  of  some  am 
rexv^l  with  a  thin  coaliniEr  of  coffier  curboaate  and  silicate.    There  is  nsnally  a  vaeaut  ^lace  fiom  1  SooH  to  10 
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between  tbe  roof  and  tbe  ore.  On  tbe  ore  is  nsually  a  mass  from  1  foot  to  3  feet  tbick  of  blocks  of  limestone,  wbiob 
have  fallen  from  tbe  roof.  Tbe  opper  ])ortiou8  of  tbe  deposits  are  generally  8olter,more  eartby,  and  less  valuable 
tban  the  lower,  where  tbe  carbonate  of  lead  occurs.  In  some  places  the  fine  ocher  changes  into  a  bar\}  massive 
limonite,  with  cavities  having  botr^oidal  and  stalactitic  surfaces,  in  spots  pure  granular  or  crystallized  suiphur  is 
found,  though  not  frequently.  In  places  the  ore  has  been  very  rich,  assaying  as  high  as  $500  to  8800  yier  ton. 
Ore  of  the  lowest  grade  assays  $5  iu  gold  and  silver.  All  the  limonite  and  ocher,  without  regard  to  its  gmde, 
was  shipped  to  tbe  smelter  at  Frisco,  it  being  worth  from  $8  to  $10  for  flux  alane.  Tbe  average  grade  of  all  the  ore 
sbipiied  could  not  be  ascertained,  but  for  several  hundred  tons  recently  shipi>ed  it  was  given  at  from  5  to  7  |K^r  cent, 
lead,  822  50  silver,  and  87  50  gold  per  ton.  The  nii;;e  is  perfectly  dry,  and  the  indications  are  that  it  will 
remain  so  for  several  hundred  feet.  The  mine  is  opened  by  two  tunnels,  one  140  feet  below  the  other.  The  lower 
or  main  working  tunnel  runs  300  feet  in  country  rock  before  striking  the  cave  depa*^its.  •There  are  only  1,400  feet 
of  cuttings.  The  space  partially  explored  and  known  to  contain  caves  of  ore  is  300  feet  long,  240  feet  wide,  and 
150  feet  deep.  The  methml  of  working  is  to  drive  drifts  and  raises  to  the  bottom  of  each  cave.  The  ore  is  then 
stoped  out  overhead,  the  sides  being  timbered  by  square  sets.  The  timbers  are  round,  1  foot  in  diameter  and  5 
feet  long.  Ore  is  dumped  by  mine  cars  into  bins  on  the  surface.  These  dumi^eil  into  wagons,  each  dmwn  by  ten 
mules,  by  which  the  ore  is  taken  23  miles  to  the  Frisco  smelter  for  $7  i>er  ton.  During  the  census  year  about 
17  men  were  employed  at  83  50  \}er  day.  The  total  assay  value  of  the  ore  produced  prior  to  Juno  1,  1880,  is 
estimated  at  8270,000,  one-qnarter  of  which  was  gold. 

The  Jolly  Boy  iA  in  the  northern  part  of  the  district,  and  was  discovered  in  the  fall  of  1879.  The  developments 
do  not  exceed  220  feet.  Four  tons  of  selected  ore,  a  soft  ocher,  averaged  812  silver  and  8333  gold.  Tho  vein  is 
said  to  be  1  foot  wide  in  liuiestone,  and  to  be  faulted  iu  the  bottom  of  tho  shaft  by  a  porphyry  dike. 

The  Nip-andTuck,  Reliable,  Mountain  Maid,  and  Promontory  are  pros|)ects  of  value,  but  of  limited  development. 

M'GABBY  and  antelope  DISTRIC3TS. 

[AagQSt,  1880.] 

The  McGarry  and  Antelope  districts  are  located  on  the  western  slope  of  the  Granite  range  to  the  north  of 
Bradshaw.    They  were  organized  in  1870  and  1877,  and  contain  a  few  iron  locations. 

LINCOLN  DISTRICT. 
[AuflTiut,  1880.] 

Lincoln  district  is  on  the  eastern  slope  of  Granite  rnnge,  northeast  of  Bradshaw  district.  It  was  organized 
January  IG,  1871.  About  one  hundred  and  seventy-live  claims  had  been  recorded,  but  not  over  thirty  were  worked 
at  the  period  under  review. 

The  principal  claim  in  the  district  is  the  old  Eawlings  or  Rollins  mine.  It  is  claimed  by  the  Mormons  that  it 
is  the  oldest  mine  in  the  territory.  They  worked  it  in  18G0,  18G1,  1802,  and  1863,  and  made  a  few  tons  of  lead  in  a 
primitive  way.  The  mine  was  sold  in  1875  to  the  Lincoln  Silver  Mining  Company.  A  15-ton  furnace  was  built  in 
the  fall  of  the  same  year.  The  company  worked  both  the  mine  and  the  smelter  for  two  3'ears.  The  managers, 
however,  were  inexperienced  in  metallurgy ;  and  this,  in  addition  to  the  finding  of  a  body  of  water  which  the  ])ump 
was  unable  to  raise,  resulted  in  the  works  and  mine  being  shut  down.  The  incline  was  sunk  220  feet,  and  showed 
a  6- foot  vein  at  the  bottom.  One-fourth  of  this  was  pyrites  and  the  remainder  galena.  In  the  upper  works  the  ore 
body  was  from  8  to  12  feet  wide.  The  average  assay  of  the  ore  was  $40  silver  and  $15  gold.  About  100  tons  of 
bullion,  worth  $105  per  ton,  were  produced. 

The  December  group  of  mines  had  been  recently  sold  to  the  December  Mining  Company  of  Chicago.  The 
princi[»al  vein  is  from  1  foot  to  4  feet  wide,  carrying  a  smelting  ore  which  assays  $10n  per  ton  when  selected.  A  few 
tons  have  been  shipped.    There  are  200  feet  of  cuttings. 

The  Coral  Reef,  Yula,  and  Richmond  are  a  group  on  one  vein,  said  to  be  from  3  to  5  feet  wide,  containing  a 
low  grade  smelting  ore,  20  ounces  silver,  3(1  per  cent,  lead,  and  some  zincblende  and  pyrite.  The  developments 
consist  of  310  feet*  of  cuttings.  About  80  tens  had  been  sold  formerly.  The  mines  were  being  prospected  by 
fifteen  men. 

OBANITE  AND  NORTH  GRANITE  DISTRICTS. 

[Angnst,  18H0.] 

Granite  and  North  Granite  districts  are  situated  northeast  of  Lincoln  district  and  northwest  of  the  town  of 
Beaver.  It  is  stated  that  they  were  organized  in  1803  anil  1805.  The  fli-st  mentioned  has  "  thrown  away  the  books 
and  lost  the  recorder^,  but  nevertheless  contains  a  mine  of  considerable  note  in  the  neighborhood.  This  is  the 
Binmuth  mine.  It  was  discovered  about  18G5,  and  has  l)een  owned  by  almost  every  energetic  miner  in  the  region, 
the  principal  work  having  been  done  about  sunrise  on  Jannary  1.  It  was,  at  the  time  of  visit,  known  as  the  Major 
lode.    The  vein  is  from  5  to  7  feet  wide,  and  contains  a  tough  quartz  or  gangue.    In  this  some  pyrite,  galena,  and 
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it  is  said,  3  per  cent,  of  metallic  bismnth  are  found.  A  few  tons  were  shipped  years  ago  which  were  said  to  have 
averftged  from  7  to  10  per  cent,  bismnth.  There  is  a  130foot  shaft,  besides  shorter  ones  and  drifts,  which  aggregate 
210  feet 

North  Granite  district  has  about  25  undeveloped  prospects  on  narrow  veins  containing  low-grade  smelting  ore. 

IRON  COUNTY. 

IBON  SPRINGS  IBON  MINING  DISTRICT. 

[July,  1880.] 

The  Iron  Springs  distiict  is  8  miles  west  of  Cedar  City.  In  1851  or  1852  the  Mormons  erected  rude  furnaces 
at  Cedar  City  and  attempted  to  reduce  the  ore.  The  attempt  was  a  complete  failure,  and  so  work  was  discontinued 
in  1857.  Old  settlers  said  that  it  cost  about  $200,000  to  produce  25  tons  of  iron.  The  district  was  organized  in 
1871  and  reorganized  in  March,  1879.  There  were  at  the  time  of  the  writer's  visit,  about  30  claims  of  1,500  bj 
(>00  feet  each,  14  of  which  showed  immense  oroi)piugs  of  magnetite  and  hematite.  The  mines  are  all  within  an 
area  of  2^  miles  wide  and  5  miles  long.  Nothing  has  been  done  in  the  district  except  the  assessment  work 
necessary  to  hold  the  claims.  During  the  census  year  several  hundred  tons  of  float  were  hauled  to  Frisco  for  flux. 
Near  the  mines  is  a  fine  spring. 

PINTO  IRON  MINING  DISTRICT. 

[July,  1880.] 

The  Pinto  iron  district  is  a  few  miles  southwest  of  the  Iron  Springs  district  and  20  miles  west  of  Cedar  City. 
The  town  consists  of  a  few  houses  and  the  old  furnaces,  and  is  called  Iron  City.  The  district  was  organized  in 
June,  18G8.  There  were,  at  the  period  under  review,  23  iron  claims,  1,500  by  GOO  feet  each,  in  an  area  1  mile  wide 
and  4  miles  long,  beginning  3  miles  northeast  of  the  town.  Tbese  claims  show  immense  croppings  of  hematite 
several  hundred  feet  in  length  and  breadth.  The  developments  are  merely  nominal,  only  enough  work  being  done 
to  hold  them  and  to  entitle  the  owner  to  apply  for  a  patent.  The  country  rock  in  immediate  contact  with  the 
hematite  is  sandstone,  limestone,  and  granite.    Piiion  and  cedar  are  moderately  abundant  on  the  adjacent  hills. 

In  1868  the  Great  Western  Milling  and  Mining  Company  was  organized  by  five  Mormons.  A  rude  furnace,  a 
foundery,  charcoal  kilns,  and  the  various  necessary  buildings  for  the  manufacture  of  small  cast-iron  wares,  were 
erected.  It  soon  became  a  typical  Mormon  co-operative  company.  The  church  favored  the  enterprise  and  the 
settlers  accepted  stock  for  labor,  material,  and  money  advanced.  In  1875  or  1876  the  works  were  shut  down,  and 
the  entire  property  was  sold  by  the  United  States  marshal.  The  company  made  only  four  runs,  in  all  about  nine 
months,  and  produced  400  tons  of  pig  iron.  This  was  made  into  castings,  principally  shoes  and  dies  for  the  mills  at 
Pioche,  and  was  considered  of  excellent  quality.    The  company  expended  about  $100,000. 

Professor  J.  S.  Newberry  visited  these  iron  districts  in  the  summer  of  1880.  The  following  is  an  extract  firom 
his  article  in  the  School  of  Mines  Quarterly  for  Noveml>er,  1880,  on  <^  The  genesis  of  our  iron  ores  " : 

Daring  the  past  sammer,  which  I  spent  chiefly  in  Utah,  I  Yisited  the  deposit  of  crystalline  iron  ore  of  Iron  county,  in  the  sontheni 
part  of  the  territory.  These  ore  beds  have  been  long  known  and  were  to  some  extent  utilized  by  the  Mormons  in  their  first  advent,  thirty 
years  ago,  bat  no  satisfactory  description  of  them  has  ever  been  published.  As  they  constitute,  perhaps,  the  most  remarkable  deposit  of 
iron  ore  yet  discovered  on  this  continent,  I  have  thought  that  some  facts  in  regard  to  them  might  not  be  an  unimportant  addition  to  wliat 
is  known  of  the  economic  resources  of  our  country.  The  iron  region  referred  to  lies  nearly  300  miles  directly  south  firom  Salt  Lake  City, 
and  is  situated  in  what  is  really  the  southern  prolongation  of  the  Wasatch  mountains.  The  iron  ores  occur  in  the  northern  portion  of  a 
subordinate  range,  which  attains  its  greatest  height  in  Pine  Valley  mountain,  near  Silver  Reef.  Thirty  miles  north  of  this  point  the  rid^ 
breaks  down  inlo  a  series  of  hills  irom  1,000  to  2,000  feet  in  height,  which  consist  chiefly  of  gray  fine-grained  granite,  with  dikes  and 
masses  of  trachyte  and  here  and  there  outcrops  of  highly  metamorphosed  limestone.  The  ore  beds  form  a  series  9f  protruding  crests  and 
masses  set  over  an  area  about  15  miles  long  in  a  northeast  and  southwest  direction,  and  having  a  width  of  from  3  to  5  miles.  Within  this  belt 
the  iron  outcrops  are  very  numerous  and  striking  ]  perhaps  100  distinct  claims  having  already  been  located  upon  them,  each  one  of  which 
would  make  the  fortune  of  a  raining  company  if  situated  anywhere  in  the  Mississippi  valley  or  the  eastern  states.  The  most  impressive 
outcrops  are  in  the  vicinity  of  Iron  Springs,  Oak  Springs,  and  Iron  City,  of  which  localities  the  first  and  last  mentioned  are  about  12  miles 
apart.  Near  Iron  Springs  the  Big  Blowout,  as  it  is  called,  is  a  projecting  mass  of  magnetic  ore,  which  shows  a  length  of  perhaps  1,000 
f^t  by  a  width  of  500,  and  rises  in  castellated  crags  100  feet  or  more  above  its  bas<). 

At  Iron  Springs  a  still  more  striking  exhibition  is  made  by  the  Blair  mine,  which  is  a  ragged  crest  of  magnetite,  black  as  jet,  formed 
by  the  upturned  edge  of  the  thickest  of  a  series  of  sheets  of  ore,  which  rises  like  a  ledge  of  bedded  rock  200  or  300  feet  above  the  adjacent 
low  lauds.  Tbis  outcrop  is  visible  as  a  conspicuous  bldck  hill  at  a  distance  of  several  miles.  The  connections  between  the  ore  bodies  of 
this  great  iron  belt  are  obscured  by  the  debris  from  the  easily- decomposed  trachyte  and  granite.  It  is  evident,  however,  that  for  some 
miles  the  iron-ore  deposits  are  continuous  or  separated  by  very  short  intervals,  as  the  outcrops  occur  within  a  stone's  throw  of  each  other, 
and  the  surface  is  everywhere  strewed  with  blocks  of  rich  magnetic  ore,  enough  in  themselves  to  supply  all  the  furnaces  of  the  country  for 
years.  It  would  seem  that  the  iron  forms  a  number  of  distinct  and  closely  approximated  belts,  which  are  the  outcrops  of  beds  that  stand 
nearly  vertical,  and  go  down  into  the  earth  like  huge  walls. 

There  is  considerable  diversity  in  the  character  of  the  ore,  though  it  is  about  equally  divided  in  quantity  between  hematite  and 

magnetite.    Some  of  the  beds  of  both  are  exceedingly  dense  and  compact*  vbile  others,  though  rich  in  iron,  are  soft,  and  can  be  mined 

with  the  pick.    Most  of  the  ore  is  apparently  very  pnre^  containing  a  small  amount  of  earthy  matter  and  no  foreign  minerals.    Some  of 

10  ledges,  however,  contain  a  large  quantity  of  silica,  the  magnetite  being  mottled  with  whitn  quarts;  and  one  of  the  largest  oatorupe. 
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though  shuwing  many  niilliuOH  of  tonttof  on)  uppareutly  ({uite  pnre,  is  thickly  sot  along  certain  zones,  evidently  strata  of  deposit ioi^  with 
crystals  of  apatite  from  a  quarter  to  half  an  inch  in  diameter  and  2  or  3  inches  in  length.  At  this  location  many  of  the  fraj^ent«  are 
highly  magnetic,  and  loadst-one  as  strong  as  any  known  can  bo  obtained  there  iti  ^reat  abundance.  A  few  rods  from  this  g^at  ootcrop  is 
another  of  eqnal  dimensions,  in  which  the  magnetite  is  apparently  quite  fre«»  from  all  impurities,  showing  neither  qnartz  nor  apatite. 
Near  by  is  another  exposure,  perhaps  a  continnation  of  the  last,  of  which  the  mass  is  half  magnetite  and  the  other  half  fine-grained  and 
dense  hematite.  Across  a  narrow  valley  from  this  group  the  hillside  is  covered  with  fallen  fragments  of  a  rich  but  soft  and  dark  hematite, 
and  at  no  groat  distance  the  soil  is  colored  blood-red  by  the  decomposition  of  a  hematite  so  soft  as  to  make  no  other  show  above  the 
surface.  Near  this  latter  location  I  noticed  a  line  of  ontcrop  of  a  very  jaspery  hematite,  in  some  places  only  a  ferruginous  Jasper  cloeely 
resembling  some  of  the  more  siliceous  ores  of  the  Manpiette  district. 

As  to  the  age  of  this  remarkable  series  of  iron-ore  deposits  I  cannot  speak  with  absolute  certainty,  though  they  are  apparently  Lower 
Silurian. 

The  granite  of  the  hills  which  contain  the  iron  is  finer-grained  and  less  compact  than  that  which  forma  the  great  granite  axis  of  the 
Wasatch,  and  I  suspect  is  the  nietamorphic  condition  of  the  quartzite  bods  which  rest  npon  the  Wasatch  granite.  Some  of  the  iron-ore 
bods  in  this  granite  are  distinctly  interst ratified  with  it,  and  arc  certainly,  like  it,  metamorphosed  sediments.  This  is  plainly  shown  at 
the  Blair  mine,  whore  the  principal  crest  of  the  hill  is  a  distinct  sheet  of  stratified,  regularly  bedded  magnetite,  from  30  to  40  feet  in 
thickness,  dipping  toward  the  north  at  an  angle  of  about  &P.  Parallel  with  this  principal  layer  are  other  sheets  of  magnetite  separated 
by  strata  of  granite  and  varying  from  ^  inch  to  10  feet  in  thickness,  as  perfectly  parallel  and  regular  as  any  series  of  sedimentary  beds 
ever  seen. 

On  the  whole,  the  Blair  mine  is  the  most  interesting  and  instructive  ontcrop  of  iron  known  to  roe,  and  furnishes  the  most  striking 
proof  of  the  sedimentary-  origin  of  thetre  wonderful  ore  beds.  None  of  the  other  outcrops  are  so  distinctly  stratified,  but  the  Big  Blowout 
at  Iron  City  afibrds  an  equally  conclusive  argument  against  the  eruptive  theory;  for  while  it  appears  to  be  a  huge  amorphous  mass,  like 
a  hill  of  bsisalt,  on  examination  it  is  found  to  bo  in  large  part  composed  of  metamorphosed  limonite;  that  is,  magnetite,  which  has  the 
botryoidal  and  concretionary  aspect  and  radiated  structure  of  limonite,  and  was  plainly  deposited  from  water. 

At  the  period  under  review  the  old  Silver  Belt  district  was  included  in  the  Piuto  district.  The  former  was  cut 
off  iu  1873,  and  joined  again  in  1875.  It  is  located  iiorth  of  Pinto  district^  and  contained  at  the  time  of  the  writer's 
visit  60  locations.  The  ore  is  quartzite,  with  some  copper  stain  and  lead,  and  assays  from  $40  to  $G0  silver  per 
ton.    The  veins  are  from  2  to  4  feet  wide.    The  developments  are  limited. 

Salt. — Salt  is  obtained  from  the  shores  of  Little  Salt  lake,  near  Parowau.  It  is  shipped  to  the  mills  at 
Bullionville,  Nevada,  and  to  the  Mormon  settlements.  During  the  census  year  about  100  tons  were  collected. 
Once  when  the  lake  was  very  low  some^'long  fibrous  crystals  were  taken  out  with  a  pitchfork.  They  were  sent  to 
some  K^ew  York  chemist,  and  pronounced  to  be  niter. 

WASHINGTON  COUNTY. 

HABBISBUBG  OB  SILVEB  BEEF  DISTBIGT. 

[July,  1880.] 

Harrisburg  district,  better  known  as  Silver  Beef,  is  in  the  eastern  part  of  the  county,  and  covers  an  area  of 
about  5  miles  square.  The  old  Mormon  town  of  Leeds  was  the  settlement  nearest  the  mines  in  early  times,  and  also 
gave  a  name  to  the  region.  As  the  mines  were  developed,  the  town  of  Silver  Beef  was  built.  It  is  about  a  mile 
north  of  Leeds,  20  miles  northeast  of  Saint  George,  and  90  miles  south  of  the  town  of  Milford,  on  the  Utah  Southern 
railroad  extension.  Daily  stages  connect  it  with  different  points.  Wood  and  water  are  plenty,  provisions  are  cheap 
and  easily  obtained  from  the  Mormon  settlements  in  the  Virgin  Biver  valley,  and  the  mines  are  profitable ;  all  of 
which  tends  to  make  the  camp  a  thriving  mining  town  of  several  hundred  inhabitants.  Silver  was  discovered  in 
1869  by  John  Kemple,  who  found,  near  Harrisburg,  a  piece  of  float  which  assayed  $17,000.  He  filled  up  his  small 
shaft  and  left  the  country,  but  returned  with  others  and  organized  the  district  June  22, 1874.  He  worked  his 
claims  for  a  few  months,  when,  becoming  discouraged,  he  returned  to  Star  district,  and  was  never  benefited  by 
the  discovery.  The  district  owes  its  development  entirely  to  Mr.  W.  T.  Barbee,  who  went  there  in  the  summer  of 
1875.  He  discovered  very  rich  ore  on  the  Tecumseh  mine,  and  shipped  10  tons  of  t500-ore  to  Salt  Lake  City  in  the 
following  November.  He  continued  the  shipment  of  ore  to  Salt  Lake  City  and  to  Pioche  during  the  following  year. 
This  caused  the  rush  to  the  district,  principally  from  Pioche,  in  the  summer  and  fall  of  1876.  The  recorder's  books 
showed  640  locations,  but  probably  not  over  150  claims  were  owned  at  the  period  under  review.  The  country  rock 
of  this  district  is  composed  entirely'  of  strata  of  sandstone  and  shale.  The  upper  strata,  which  have  been  eroded 
and  are  only  seen  in  the  distant  bluffs,  are  of  a  brick-red  color.  The  lower  ones,  those  adjacent  to  the  ore,  are  pale 
red  or  yellowish.  The  mines  are  between  3,500  and  4,200  feet  above  sea-level,  and  are  located  wherever  these  strata 
of  sandstone  outcrop.  These  strata  (locally  called  "  reefs  ^)  are  named  White  reef,  Buckeye  reef,  and  East  or  Biver 
reef.  There  seems  to  have  been  a  slight  anticlinal  fold  of  the  strata,  which  has  been  eroded  several  hundred  or 
thousand  feet  in  depth  and  many  miles  in  length  along  it^  center  line,  exposing  the  ore-bearing  reefs.  The  White 
reef  is  the  most  prominent,  its  outlines,  disguised  somewhat  by  weathering  and  erosion,  being  traceable  for  20 
miles.  The  valuable  mines,  however,  are  all  within  a  mile  of  its  northern  outcrop.  Its  general  trend  is  north  and 
south,  dipping  from  20^  to  40^  W.  The  Buckeye  reef  lies  to  the  east  of  the  northern  portion  of  the  White  reef, 
making  an  angle  of  about  30^  with  it.  Its  dip  is  from  12^  to  25^  W.  It  is  less  than  a  mile  iu  length.  At  its 
southern  extremity,  at  the  Emily  Jane  works,  the  silver-bearing  strata  are  only  50  feet  apart  vertically  and  80  feet 
horizontally.    Stratigraphically,  without  measurements,  they  appear  IdenticaL    Hence,  fix>m  a  corsoiy  examination, 
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it  seems  as  if  the  Buckeye  reef  were  a  triaDgnlar  piece  of  the  White  reef  which  bad  been  faulted  and  thrown  down. 
Probably  this  cannot  be  better  explained  than  by  quoting  from  the  reports  of  Mr.  B.  P.  Bothwell  and  Professor 
J.  S.  Newberry  on  the  Stormont  projierty,  who  gave  much  time  and  thought  to  the  subject.    Mr.  Bothwell  says : 

Tho  remarkable  general  resemblance  between  tbe  beds  of  these  two  reefs ;  the  corions  coincidence  of  a  series  of  red  and  gray 
sandstones  and  sandy  shales,  with  bands  of  greenish  and  red  clay  shales  of  the  most  marked  characteristics  oocnrring  in  precisely  the  same 
stratigraphical  order  in  each  reef,  and,  above  all,  the  occarrence  of  fossil  (ilants  and  silver  ores  in  certain  l)eds  of  similar  appearance  in. 
each,  naturally  lead  to  the  supposition  that  these  reefs  are  composed  of  the  same  beds  cutoff  between  the  reefs  by  a  groat  fault.  ▲  closer 
examination,  however,  reveals  a  certain  dissimilarity  between  the  ore-ln^aring  beds,  and  the  most  careful  search  has  failed  to  find  any 
data  to  confirm  this  theory  of  a  break  or  fault  between  the  reefs.  I  have,  therefore,  concluded  that  the  beds  forming  the  Buckeye  reef 
run  under  the  White  Reef. 

Professor  Newberry  says : 

*  *  *  These  questions  are :  1st.  What  is  the  geological  age  of  the  silver-bearing  sandstones?  What  is  the  source  of  the 
impregnation  f  Are  there  two  reefs,  or  is  one  broken  down  and  duplicated  by  a  fault  f  The  first  of  these  questions  has  been  lefb  unanswered 
by  all  who  have  written  on  the  geology  of  the  district ;  but  1  was  enabled  to  obtain  conclusive  evidence  that  the  sandstones  are  of  Triaseio 
age,  ahd  are  a  part  of  the  great  sheet  of  Triassic  rocks  which  extends  through  southeastern  Utah,  southern  Colorado,  New  Mexico,  the 
Indian  Territory,  etc.  In  the  Cedar  mountain,  which  reaches  down  from  the  north  nearly  to  Silver  Reef,  1  found  the  complete  succession 
of  the  rocks  of  this  region — Carboniferous,  Permian,  Trias,  Jura,  and  Cretaceous,  each  containing  its  characteristic  fossils.  I  also  found 
Kome  representatives  of  the  sandstones  which  form  the  reefs  everywhere  present  in  the  Triassic  group  and  everywhere  containing  silver 
and  copper.    The  question  is  then  finally  settled. 

In  regard  to  the  source  of  the  silver  impregnation  I  had,  before  going  to  Silver  Reef,  accepted  and  repeated  the  theory  promulgated 
by  those  who  have  written  on  the  subject,  namely,  that  silver  solutions  coming  up  through  fissures  where  the  volcanic  rocks  have  broken 
the  sedimentary  formations,  had  spread  through  and  more  or  less  perfectly  saturated  the  more  porous  strata,  the  sandstones,  converting 
them  into  sheets  of  ore.  I  am  now  inclined  to  believe,  however,  that  the  silver,  like  the  copper  which  the  sandstones  contain,  was 
deposited  with  them  and  not  introduced  subsequently.  The  evidence  of  this  is  furnished  by  the  facts  that  the  extension  of  the  sandstones 
through  the  unbroken  table  lands  east  of  Silver  Reef  and  along  Cedar  mountains  as  far  north  as  Beaver  all  contain  Hlvetf  though  rarely 
more  than  7  or  8  ounces  to  the  ton. 

Another  fact  which  seems  irreconcilable  with  the  theory  of  the  recent  diffusion  of  the  silver  solution  is  that  some  of  the  richest  ore 
is  in  the  fine  day-shale  that  lies  in  sheets  and  lenticular  masses  in  tho  sandstone.  This  material  is  nearly  impervious,  and  it  seems 
improbable  that  a  solution  flowing  through  the  sandstone  should  have  made  any  considerable  deposit  of  silver  in  it. 

This  question  has,  perhaps,  little  bearing  on  the  value  of  your  mines — for  tho  dift'usion  of  silver  would  be  sufficiently  extensiTe 
according  to  « ither  theory — but  the  view  that  the  impregnation  extends  in  greater  or  less  richness  over  hundreds  of  square  miles  is  in  the 
strongest  contrast  with  that  entertained  by  some,  that  the  ore  is  local  and  exhaustible.  By  whatever  means  introduced,  I  am  thoroughly 
satisfied  that  the  ore  will  be  found  to  extend,  not  uniformly,  but  in  patches,  as  hitherto  met  with,  as  far  as  the  sandstone  ledges  can  be 
penetrated. 

The  question  whether  there  are  two  silver-bearing  beds  at  Silver  Reef,  or  whether  the  lower  or  Buckeye  reef  has  been  broken  off 
from  the  upper  or  White  reef  by  a  fault,  has  divided  the  inhabitants  of  the  town  into  two  parties,  and  is  just  now  quite  warmly  discussed. 
As  it  seriously  affects  the  value  of  all  the  mines  located  on  Buckeye  reef,  and  is  of  vital  consequence  to  the  Stormont  mine,  I  gave  special 
attention  to  it. 

If  there  are  two  reefs,  the  Stormont,  Last  Chance,  and  Buckeye  mines  can  be  profitably  worked,  i)erhaps,  for  a  mile  down  the  dip  of 
the  reef;  but  if  there  were  but  one,  they  could  be  worked  only  to  the  line  of  the  fault — perhaps  1,500  feet  at  the  Buckeye  and  not 
more  than  300  feet  at  the  Stormont.  This  would  render  tho  Stormont  comparatively  worthless  and  greatly  reduce  the  prospective  value 
of  tbe  Buckeye  and  Last  Chance.  I  am  able,  however,  to  allay  any  fears  that  may  have  been  excited  by  this  theory  of  a  fanlted  reef,  for, 
at  the  Stormont  mine,  I  found  both  reefs  exposed  in  the  same  clift\  and  an  unbroken  series  of  sandstone  and  shale  beds  filling  the  space 
between  them,  thus  establishing  the  fact  claimed  by  Messrs.  Roth  well  and  Couch  that  there  are  two  reefs. 

The  River  reef,  so  called  because  it  lies  near  tli^  Virgin  river,  is  about  4  miles  east  of  the  White  reef,  and  has 
also  a  north  and  south  strike,  but  an  easterly  dip  of  about  30^.  The  mines  upon  this  are  comparatively  unimportant 
as  yet.  A  few  miles  southeast  of  the  district  several  small  craters  and  floods  of  lava  are  to  be  seen  upon  the 
extensive  sandstone  tablelands.  In  all  the  mines  the  ore  is  found  in  injpregnations  of  sandstone  and  clay  shale, 
having  an  irregular  lenticular  shape,  but  usually  bedded  in  distinctly  marked  strata.  The  silver  usually  occurs  as 
chloride  and  sulphide  (about  half  being  chloride),  but  will  doubtless  all  be  sulphide  below  the  permanent  water 
line.  There  are  considerable  quantities  of  carbonized  plants,  leaves,  chips,  and  limbs  usually  found  in  layers  a 
few  inches  thick,  but  occasionally  distributed  promiscuously  through  the  ore.  These  carbonized  fragments  are 
generally  exceedingly  rich  in  horn-silver,  silver  glance,  and  sometimes  a  few  flakes  of  native  silver,  selected  pieces 
of  which  assay  several  thousand  dollars  per  ton.  But,  as  with  most  other  ores,  appearances  are  deceptive,  and 
these  carbonized  organic  remains  are  sometimes  valueless.  Good  ore  in  the  mine  cannot  be  distinguished  from 
waste  by  color,  softness,  or  granular  structure,  but  the  minute  flakes  of  silver  can  be  seen.  Freshly  broken  ore 
will  not  show  them,  but  in  an  hour  or  so  after  blasting  the  gunpowder  smoke  containing  sulphide  of  potassium  has 
acted  upon  the  colorless  flakes  on  the  newly  exposed  surfaces  of  the  rock  and  covered  them  with  a  film  of  sulphide 
of  silver  having  a  glistening  metallic  luster,  which  is  distinctly  visible  to  those  accustomed  to  look  for  it  The 
relative  number  of  these  small  lead-colored  specks  indicates  approximately  the  grade  of  the  ore.  Traces  of  copi)ep 
carbonate  and  sulphide  occur  in  the  ore.  It  is  said  to  be  the  universal  rule  that  an  increase  of  copper  (judging  by 
the  carbonate  stain)  is  accompanied  by  a  decrease  in  the  silver  value.  Professor  Newberry  reports  small  quantities 
of  selenium  in  these  ores.    The  average  of  four  analyses^made  at  the  School  of  Mines  gave  0.23  per  cent,  selenium. 

Mills  have  been  erected  in  the  district  in  the  following  order:  Leeds,  February,  1877;  Pioneer,  S-stamp, 
demolished  fall  of  1877;  Christy,  January,  1878;  Barbee  &  Walker,  March,  1»78;  Stormont,  July,  1878.    In  1877 
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and  1878  many  rude  leacbing  works  were  erected,  but,  except  in  cases  where  the  ore  was  rich  and  was  bongbt  for 

a  trifle,  they  were  unsaccessful.    The  ore  was  crusbed  in  arrastras.    The  percentage  saved  was  from  30  to  60, 
averaging  abont  45.    Not  over  $25,000  was  extracted  in  this  way. 
The  total  production  of  the  district  has  been  as  follows: 

Ballion  from  leached  ore  and  by  private  conveyance,  prior  to  the  establishment  of  Wells,  Fargo  A 

Co.'s  oflQce,  in  1877,  and  value  of  4>re  shipped  (estimated) 990, 000  00 

Assay  value  of  bullion  shipped  by — 

Wells,  Fargo  &  Co.  in  1877 480,665  16 

Wells,  Fargo&Co.  in  1878 1,141,911  19 

Wells,  Fargo  &  Co.  to  June  1,  1879 517,444  73 

Wells,  Fargo  &  Co.  during  the  census  year 1,013,717  84 

Total  to  June  1, 1880 3,243,738  92 


A  large  amount  has  been  paid  as  dividends  by  the  mill  companies,  but  the  exact  figures  were  not  obtainable. 

Beginning  at  the  northern  extremity  of  each  reef  the  important  mines  are  located  in  the  following  order: 

White  reef.— Bai bee  &  Walker,  2,450  by  600  feet  j  Pinkham  &  Dodge  j  Leeds;  Thompson  &  McNally,  1,313  by 
600  feet  and  1,400  by  600  feet;  and  Gisbom. 

Buckeye  ree/.— Silver  Flat,  1,498  by  677  feet;  Manhattan,  1,600  by  COO  feet;  Tecumseh,  1,496  by  695  feet,  all 
three  belonging  to  the  Christy  Company ;  Einner,  493  by  300  feet;  Buckeye,  1,366  by  489  feet;  Last  Chance,  one- 
third  of  a  full  claim,  both  owned  by  the  Stormont  Company ;  Maggie,  1,281  by  496  feet ;  California,  1,422  by  600 
feet,  both  belonging  to  the  Christy  Company;  1,497  by  670  feet,  and  Emily  Jane. 

East  reef. — ^Vanderbilt,  DuflSn,  Dykes  &  Stapeley,  Toquerville,  Maud,  and  Dixie. 

The  Stormont  Silver  Mining  Company  is  a  New  York  corporation  having  a  capital  stock  of  $1,500,000  in 
150,000  shares.  The  early  history  of  the  mining  property  could  not  be  ascertained.  The  Stormont  Company  was 
incorporated  July  19, 1879,  since  which  time  the  mines  have  been  worked  steadily.  The  property  consists  of  the 
Stormont,  tlie  Buckeye,  and  the  Thompson  &  McNally,  patented  mines ;  the  Last  Chance  and  part  interestain  nine 
oopatented  aixd  slightly  developed  claims;  two  5-acre  mill  sites;  and  a  mill  on  the  Virgin  river,  5  miles  from  the 
mines. 

Buckeye  and  Last  Chance. — The  dip  of  the  strata  here  varies  from  14^  to  25^.  There  are  several  folds  or  small 
vertical  faults.  There  is  no  separation,  no  distinctly-marked  line  of  fault,  but  the  ore  is  sometimes  thrown  from  2  to 
6  feet.  The  extreme  limits  of  the  workings,  at  the  ][)eriod  under  review,  were  148  feet  in  vertical  depth,  or  about  500 
feet  on  the  dip  of  the  reef,  and  1,480  feet  horizontally.  The  ground  had  not  been  stoped  out  or  even  explored, 
except  in  some  places.  The  ore  had  been  found  in  four  irregular  chimneys,  two  of  which  began  at  the  surface. 
Those  had  a  lenticular  cross-section,  varying  from  18  inches  on  the  edges  to  16  feet,  or  even  20  feet,  in  the  center. 
In  general,  however,  the  thickness  of  the  ore  stratum  was  not  over  8  feet.  The  ore  stratum  is  rarely  worked  when 
less  than  18  inches  thick.  The  total  cuttings  in  these  mines  were  less  than  4,900  feet.  The  company  has  fine  new 
hoisting  works  on  the  Bucke^^e  mine,  over  a  vertical  two-compartment  shaft  148  feet  deep,  situated  about  500  feet 
west  of  the  crestof  the  reef,  including  a  Copeland  &  Bacon  21  horse-power  engine,  finch  steel- wire  rope,  cages, 
safeties,  etc.  These  are  the  only  hoisting  works  on  any  considerable  scale  in  the  district.  At  the  Last  Chance 
there  are  small  ste^m  hoisting  wol'ks  with  a  7  horse-power  engine.  These  mines  employed  about  60  men  during 
the  census  year;  shifti^  10  hours  and  wages  $4  per  day.    The  ore  is  hauled  to  the  mill  at  a  cost  of  $2  20  per  ton. 

The  Stormont  mine — This  mine  was  worked  to  October,  1879,  when  the  machinery  was  moved  and  the  work 
was  discoutinued.  There  was  a  180-foot  incline,  80  feet  of  which  was  in  water.  The  other  cuttings  amounted  to 
550  leet.  One  ore  body  was  found  from  8  to  15  feet  thick  in  the  center  and  ^<  feathering  out"  to  18  Inches  on  the 
edges. 

Thompson  &  McS'ally. — This  claim  is  on  the  White  reef.  The  silver-bearing  stratum  is  not  over  60  feet  from  the 
surface,  and  hns  been  worked  by  six  short  shafts  and  a  tunnel  over  200  feet  long  under  the  crest  of  the  reef.  The 
extent  of  the  workings  is  CO  feet  in  depth  from  the  surface,  400  feet  in  length,  and  3o0  feet  on  the  dip  of  the  reef. 
The  total  cuttings  amount  to  1,220  feet,  besides  large  open  cuts.  The  ore  is  found  in  several  lenticular  bodies. 
Many  thousand  tons  have  been  produced.  About  38  men  were  emxjloyed  during  the  first  half  of  the  census  year, 
since  which  time  the  mine  had  been  idle. 

The  IStormont  mill  is  situated  in  the  ravine  of  the  Virgin  river,  from  which  it  obtains  water  by  a  ditch  1  mile 
in  length.  The  mill  was  completed  July  4, 1878,  and  has  been  running  most  of  the  time  since.  The  mill  plant 
consists  of  a  40- inch  turbine  water-wheel;  a  boiler  to  generate  steam  for  pans ;  a  Blake  crusher;  2  self lVedei*s  of 
local  invention  ;  10  760-pound  stamps,  double-discharge,  wet-crushing  batteries.  No.  40  brass  wire  screen,  drop  6 
inches,  speed  94 ;  24  settling  tanks,  5  by  7  feet  8  inches  by  3  feet  6  inches ;  13  pans,  6  feet  4  inches  by  2  feet  8 
inches;  7  settlers,  7  feet  10  inches  by  2  feet  10  inches;  3  retorts;  2  melting  furnaces;  and  120  ieet  of  blanket 
sluices,  having  six  compartments  13  inches  wide.  The  wiiole  cost  about  $55,000.  The  tuibine  has  been  running 
almost  steadily  for  a  year  and  a  half,  and  ha6  given  great  satisfaction.  It  has  become  much  worn,  using  one- 
thiid  more  water  than  ibnnerly,  and  is  soon  to  be  replaced  by  another  of  the  same  make.    The  head  of  water 


480 


PRECIOUS  METALS. 


is  20  feet,  the  penstock  is  8  feet  2  inches  square,  and  the  flume  is  8  feet  2  inches  wide,  and  24  inches  deep. 
The  average  amount  crushed  per  day  is  from  70  to  75  tons.  Sometimes  the  battery  is  hung  up  for  one  or  two 
hours  at  a  time,  because  the  tanks  and  pans  are  full.  Battery  shoes  and  dies  last  about  40  days,  about  two- 
fifths  of  a  pound  of  iron  being  worn  off  per  ton  of  ore  crushed.  Screens  last  two  weeks.  The  battery  sands 
flow  into  a  single  settling  tank  at  a  time,  the  overflow  passing  through  all  the  others.  The  heavy  sands  are 
shoveled  out  upon  a  platform,  and  thence  into  the  pans.  The  lighter  sands  or  slimes  are  pumped  into  the  pans 
to  give  the  required  consistency.  About  10  per  cent,  of  the  ore  passes  off  in  slimes  and  settles  in  three  slime 
ponds,  which  are  from  50  to  80  feet  square  and  l^  feetdeep.  These  slimes  assay  about  $35.  When  nearly  dry,  they 
are  wheeled  to  an  elevator,  taken  to  the  pan  floor,  and  mixed  with  the  ore  and  concentrations.  The  pan  mnllers  make 
62  revolutions  per  minute.  A  charge  is  a  ton  and  a  half  and  is  worked  six  hours.  The  temi)erature,  as  observed 
at  the  time  of  the  writer's  visit,  was  130o,  140^,  and  153o.  Grinding  is  never  done.  At  the  time  of  ch;irging 
200  ponndn  of  mercury,  from  20  to  50  pounds  of  salt,  and  from  one-half  pound  to  4  pounds  of  sulphate  of  copper  are 
added  per  pan.  The  difference  in  the  quantity  of  chemicals  employed  is  due  to  the  difference  of  the  ore  from  different 
mines,  experience  having  determined  these  qnantities.  There  is  a  peculiarity  of  construction  of  these  pans,  which 
is  of  considerable  advantage.  The  diiving  rod,  which  runs  through  the  center  of  the  })an  and  carries  the  muller, 
is  prolonged  upward  4  feet  beyond  its  usual  length,  and  bears  the  thread  of  a  large  screw.  On  one  side  the 
entire  length  is  a  key-seat.  The  muller,  provided  with  a  screw,  as  usual,  moves  upon  the  rod,  and,  by  means 
of  the  key  and  key-seat,  can  be  securely  fastened  at  any  height.  This  is  of  great  advantage  in  cleaning  up  the 
pans.  The  muller  is  screwed  up  and  fastened,  and  the  labor  of  hoisting  it  was  thus  avoided.  The  settlers  make 
12  revolutions  per  minute,  and  retain  a  charge  three  hours.  They  are  run  half  an  hour,  and  run  down  in  two  and 
a  half  hours.  The  mill  is  thoroughly  cleaned  up  once  a  month,  and  the  quicksilver  weighed.  The  loss  is  from 
three-quarters  to  one  pound  per  ton  of  ore  worked.  The  n  torts  are  cylindrical,  1  foot  in  diameter  and  4  feet 
long,  and  hold  about  800  pounds  of  amalgam.  They  last;  about  90  charges.  The  bullion  is  0.820  to  0.980  (average, 
0.850)  fine,  the  remainder  being  copper.  The  tailings,  which  as^ay  from  $3  14  to  $8  copper,  are  concentrated  on 
blanket  sluices  having  a  grade  of  about  8  inches  to  the  rod.  The  blankets  are  washed  twice  in  24  hours,  and  about 
20  tons,  assaying  from  $20  to  $60,  are  caught  in  three  weeks.  These  concentrations  are  allowed  to  weather  from 
three  to  four  months,  and  are  worked  in  pans  mixed  with  other  ore.  The  tailings  from  the  blanket  tables  run  off 
into  the  Virgin  river.  Battery  samples  are  taken  every  hour,  one  pint  from  the  spout  at  the  rear  of  the  screens, 
care  being  taken  not  to  run  the  dipper  over.  These  are  settled  and  made  a  12hour  sample.  Tailing  samples  are 
taken  in  the  usual  manner.  Very  complete  estimates  of  costs  and  percentages  are  made  each  month,  but  they 
were  not  given  for  publication.  Besides  working  the  ore  from  the  company's  mines,  this  mill  does  considerable 
custom  work.  The  company  charged  $12  per  ton  for  milling,  deducting  3  per  cent,  for  moisture;  pays  80  per  cent, 
in  bullion  for  ore  assaying  $60  and  upward,  75  per  cent,  in  bullion  for  ore  below  $00,  and  cashes  the  bullion  at  20 
per  cent,  discount  if  so  desired.  The  cost  of  treating  ore  by  this  water-power  mill  is  about  a  dollar  per  ton 
greater  than  if  the  mill  had  been  erected  at  the  mines  and  steam-power  used ;  this  is  owing  to  the  expense  of 
hauling  the  ore.    The  mill  force  consists  of: 
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AmalgaiBAtot* 

DampnMii 

Tankmen 

Battfery  fisedets 

Slime-pitmen 

Blanket  waaken 

Watokmen  (ditok) . . . 

Lakoren 

BUokamltka 

Carpenter 

Aaaayer  and  foreman 

Clerk 

Saperintend«nt 
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employed. 
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4 
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a 
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1 
1 
1 
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Lengtkof 
akift. 


13 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 


Wageaper 
aklft. 


IS  00 
400 
400 
500 
4  00 
400 
4  00 
400 
600 
600 
500 
3  88 


2^  Chruty  Mining  and  Milling  Company  owns  the  Tecumseh,  Silver  Flat^  Silver  Grown,  Silver  Point,  GhkMride 
Chief,  Maggie,  and  California,  all  patented  claims;  18  others,  unpatented;  and  19  acres  of  laud,  including  a  wattt 
right  and  a  mill  and  mill  site  in  the  town  of  Silver  Eeef.  The  company  was  incorporated  in  the  fall  of  1877,  having 
a  capital  stock  of  $6,000,000  in  60,000  shares.  The  following  claims  were  the  only  ones  which  have  been  developed 
to  any  extent : 

Hie  Manhattan^  Silver  Flaty  and  Tecumseh. — ^These  mre  situated  at  the  northern  end  of  the  Buckeye  reef  <m 
an  almost  level  surface.  The  ore  is  found  here,  from  4  to  15  feet  below  the  grass,  in  comparatively  small  bodies, 
fW>m  1  to  3  feet  thick  and  from  40  to  50  feet  wide  and  long.    There  are  800  feet  of  cuttings  and  a  large  amount  <^ 
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Burfkce  work.  Several  faults  of  from  4  to  6  feet  and  wave-like  fonnatioDS  were  notioed  by  Professor  Mi^nardi  who 
made  a  report  on  the  property  in  the  summer  of  1880.  The  company  employed  about  26  miners  during  the  census 
year,  and  produced  over  13^000  tons  of  ore  from  all  its  mines.  The  cost  of  transportation  to  the  mill  was  80  cents 
per  ton. 

The  Caltfarma  and  ike  Maggie. — These  are  at  the  other  extremity  of  the  same  reef.  They  have  small  steam  hoisting 
works  (8  horse-power  engine),  at  a  200-foot  incline  on  the  dip  of  the  stratum  (25^  W.).  A  small  quantity  of  water 
was  encountered  at  75  feet  from  the  surface,  and  was  raised  by  steam  pumps.  Below  the  water  line  the  ore  was  not 
so  free.  The  drifts  and  levels  extend  800  feet  horizontally,  and  amount  to  about  2,100  feet.  One  ore  body  began  at 
the  surfiEK^e  and  extended  to  the  150-foot  level.  Others  have  been  found  which  extended  below  the  existing  workings. 
The  ore  bodies  are  rarely  more  than  30  inches  in  thickness.    About  18  men  were  employed  during  the  census  year. 

The  Chrisiy  miU. — ^The  plant  comprises  one  40  horse-power  engine;  one  Blake  crusher;  one  Hendy  self-feeder; 
tve  850-ponnd  stamps  (double  discharge,  wet  crushing  battery,  drop  fh>m  5  to  7^  inches,  speed  d5,  No.  40  brass- 
wire  screen) ;  12  settling  tanks  (8  are  3  feet  8  inches  by  8  feet  10  inches  by  2  feet  10  inches  deep,  and  5  are  8 
feet  square  and  2  feet  10  inches  deep) ;  6  pans,  5  feef  6  inches  by  3  feet  (2  more  were  to  be  added  soon) ;  3  settlers, 
8  feet  by  3  feet  4  inches  (1  more  to  be  added  soon) ;  2  retorts ;  and  2  smelting  furnaces.  This  mill  began  operations 
January  8, 1878,  and,  with  few  interruptions,  has  been  mnuing  steadily  since.  Its  capacity  is  about  40  tons  per 
day.  According  to  the  foreman,  about  one-fifth  of  a  pound  of  iron  is  worn  from  the  battery  shoes  and  dies  per 
ton  of  ore  crushed.  Cams  and  stems  begin  to  break  after  twelve  months'  wear.  Screens  last  seven  days.  It 
is  estimated  that  about  15  per  cent,  of  the  ore  passes  from  the  mill  as  slimes.  These  are  caught  in  four  large  slime 
pits,  about  75  feet  square  and  from  3  to  5  feet  deep,  and  are  treated  as  at  the  Stormont  mill,  i.  f.,  mixed  with 
one-third  of  a  charge  of  the  coarsest  sandy  ore  and  put  through  the  pans.  In  working  slimes  more  mercury  is  lost 
and  a  lower  percentage  (estimated  at  3  per  cent.)  obtained  than  in  working  the  reguhir  ore.  The  pans  work  a 
charge  of  1^  tons  in  six  hours,  making  seventy  revolutions  i)er  minute.  The  temi)eratiu^,  as  observed,  is  from 
160^  to  170^.  About  30  pounds  of  salt,  2  pounds  of  blnestone,  1  pound  of  lye,  and  250  pounds  of  mercury  are 
added  per  pan  at  the  time  of  charging.  A  few  ounces  of  cyanide  of  potassiuin  are  also  added  every  two  or  three 
days  to  clean  the  mercury.  The  settlers  make  thirteen  revolutions  i>er  minute  and  run  three  hours,  two  to  settle 
and  one  to  discharge.  The  mill  is  cleaned  up  once  per  month.  The  loss  of  quicksilver  is  1^  pounds  per  ton  of  ore 
treated.    The  bullion  is  about  0.930  fine. 

The  following  peculiar  action  of  the  bullion  was  noticed  in  this  district,  and  especially  at  the  Christy  mill^ 
when  working  on  some  Tecumseh  ore,  which  contained  a  number  of  minute  yellow  specks.  After  the  bullion  was 
poured  from  the  pot  into  the  mold  and  had  apparently  solidified^  it  would  begin  to  swell  (not  sprout)  and  rise 
slowly  in  the  mold  until  the  spongy'  surface  was  from  3  to  4  inches  above  the  first  surface.  The  melter  noticed  that  this 
action  was  prevented,  or  at  least  diminished,  by  keeping  the  molten  silver  in  the  pot  a  considerable  time  before 
pouring.  A  person',  said  to  be  connected  with  the  laboratory  of  Hamilton  College,  New  York,  while  visiting  at 
Silver  Eeef,  took  some  samples  of  these  yellow  ores,  and,  on  returning  to  the  east,  reported  that  they  contained 
phosphate  of  uranium.    This  statement  has  not  been  authenticated,  but  is  given  for  what  it  may  be  worth. 

Assays  are  regularly  made  at  the  Christy  as  at  the  Stormont,  but  all  data  were  confidential. 

The  Barbee  &  Walker  Silver  Mining  Company  was  incorporated  June  1, 1880,  with  a  capital  stock  of  $1,000,000 
in  100,000  shares.  The  company  owns  two  patented  claims^  embracing  2,450  by  600  feet  of  ground  along  the  White 
reef^  a  5-stamp  mill,  and  14  acres  of  agricultural  land  to  insure  a  water  supply.  The  company  has  small  steam 
hoisting  works  on  a  400-foot  incline,  which  began  on  the  crest  of  the  reef.  The  engine  is  of  21  horse-power  and 
the  rope  J-inch  steel  wire.  A  girafib  is  used.  The  plant  is  thought  capable  of  sinking  600  feet  on  the  present 
dip  of  40^.  The  ground  has  been  prospected  706  feet  horizontally^  and  the  total  cuttings  amount  to  2,180  feet. 
No  water  has  been  yet  encountered.  The  ore  is  found  usually  on  the  hanging- wall  side  of  three  beds,  about  12  feet 
apart,  and  dippiug  30^  to  45^  W.  One  body  came  to  the  surface,  and  was  200  feet  long,  60  feet  wide,  and  fh>m  2 
to  20  feet  thick.  Several  others  of  much  smaller  size  have  been  encountered.  One  vertical  fault  of  6  or  8  feet  and 
several  smaller  faults  of  the  ore  in  the  beds  have  been  met  with.  The  beds  are  not  worked,  except  when  prospecting, 
when  the  ore  is  less  than  12  inches  in  thickness.  About  one-tenth  of  the  drifts  require  timbering.  Black  powder 
is  used  almost  exclusively.  The  volume  of  a  ton  of  ore  or  waste  in  place  is  estimated  at  12J  cubic  feet,  and  of  a 
ton  broken  at  from  18  to  23  cubic  feet.  The  mine  was  idle,  owing  to  the  destruction  of  the  mill  by  fire,  except  during 
the  last  three  months  of  the  census  year,  when  about  forty-four  men  were  employed.  Night  shifts  are  nine  hours 
and  day  shifts  teu,  and  the  wages  are  $4  per  shift.  Drifting  is  doue  by  contract^  the  company  fumishiug  and 
sharpeuiug  the  tools,  and  paying  $7  50  per  linear  foot.  The  ore  is  not  weighed,  but  estimated  in  bulk  by  the 
tally- board  of  the  car-loads  hoisted.  The  cost  of  mining  ore  per  ton  for  the  month  of  June,  1880,  was  $5  29.  The 
total  assay  value  of  bullion  produced  from  ores  of  this  mine,  between  A])ril,  1878,  and  June  1, 1880,  was  $244,577  90. 

The  company's  mill  is  on  the  side  of  the  reef  below  the  hoisting  works.  Ore  is  taken  in  a  wheelbarrow  100 
feet  or  less  from  the  mine  dump  into  the  mill.  The  mill  was  built  in  the  springof  1878,  and  was  accidentally  burned 
June  23, 1879.  It  was  rebuilt  and  began  running  again*  February  23, 1880.  It  has  been  in  operation  continuously 
since.  The  machinery  consists  of  a  25  horse-power  boiler  and  engine,  a  home-miulc  self  feeder,  a  Blake  crusher, 
five  650-pound  stamps  (double-discharge,  wet-crushing  battery,  5^-  to  6-inch  drop,  speed  90  to  95,  No.  40  screen), 
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three  settlers  7  feet  10  inches  by  2  feet  10  inches,  two  retorts,  and  two  melting  furnaces.  The  capacity  of  the  mill 
is  about  35  tons  per  day.  The  stamps  could  crush  more,  but  there  is  not  sufficient  pan  capacity.  About  10  per 
cent,  of  the  ore  passes  off  as  slimes  and  is  caught  in  three  slime  ponds  50  by  05  feet  and  from  3  to  5  feet  deep. 
These  slimes  for  the  month  of  June,  1880,  assayed  $54  per  ton.  When  dry  they  are  added  to  the  regular  pan 
charges,  200  pounds  to  each  charge.  The  pans  hold  about  a  ton  and  a  half  each,  make  55  revolutions  per  minute, 
run  six  hours  without  grinding,  and  have  an  observed  temperature  of  from  182^  to  188^.  Immediately  after  charging 
and  heating  up  the  pans,  180  pounds  of  quicksilver,  30  pounds  of  salt,  6  pounds  of  bluestone,  and  an  ounce  or  so  of 
cyanide  of  potassium  and  lye  are  added  to  each  charge.  The  settlers  run  one  hour  before  discharging.  The  mine 
is  cleaned  up  on  the  first  of  every  month.  The  loss  of  quicksilver  is  1.4  pounds  per  ton  of  ore.  The  bullion  is 
0.8(50  fine.  The  tailings  for  June,  1880,  averaged  $8  52.  They  are  all  saved  in  reservoirs  below  the  mill. 
Assays  are  carefully  and  regularly  taken,  as  in  the  previously-mentioned  mills  of  the  district.  The  average  assay 
of  battery  samples  from  December,  1878,  to  June,  1879,  was  20.3  ounces.  The  average  in  June,  1880,  was  $33  06. 
The  cost  of  the  mill  was  $26,000.  The  cost  of  milling  ore  in  June,  1880,  was  $6  40  per  ton.  No  custom  ore  is 
worked.  About  1,015  tons  were  treated  in  June,  1880,  yielding  $26,334  53.  The  mill  force  was  17  men,  working 
12-hour  shifts,  at  $4  and  $5  per  shift. 

The  Leeds  Mining  Company,  capital  $6,000,000  in  60,000  shares,  was  organized  in  the  autumn  of  1877.  The 
company's  property  c^ousists  of  four  adjoining  claims  on  the  White  reef,  one  mill  and  mill  site,  and  15  acres  of 
land  and  its  water  right.  The  mines  have  been  opened  by  a  tunnel  running  under  the  crest  of  the  reef  and  by  six 
shafts.  The  extreme  extent  of  the  workings  is  900  feet  on  the  dip  (20^)  and  900  feet  horizontally.  The  total 
cuttings  probably  exceed  5,500  feet.  There  is  only  a  whim  on  one  of  the  shafts.  Several  bodies  have  been  found 
from  1  to  15  feet  (average,  6  feet)  thick.  The  richest  ore  is  usually  on  the  foot  wall  or  floor.  About  eighteen  men 
were  employed  during  the  census  year,  and  4,923  tons  of  ore  were  extracted.    The  mine  had  been  idle  several  months. 

The  Leeds  mill  was  originally  the  Magnet  mill,  erected  at  Bullionville,  !Nevada,  years  ago,  and  was  moved  to 
Silver  Beef  in  the  winter  of  1876.  It  is  about  a  tenth  of  a  mile  from  the  mines  of  the  company.  The  plant  consists 
of  a  35  horsepower  engine  and  boiler,  a  Blake  crusher,  a  self-feeder,  ten  750-pound  or  800-pound  stamps  (double- 
discharge,  wet-crushing  battery,  OJ-inch  drop,  speed  95,  No.  40  screen) ;  ten  settling  tanks,  ten  pans,  4  feet  6  inches 
by  2  feet  2  inches;  five  settlers,  7  feet  by  2  feet  2  inches ;  two  reterts,  and  two  melting  furnaces.  It  was  one  of  the 
old-style  mills,  and  showed  the  effects  of  a  move  and  hard  work.  It  had  been  idle  for  some  months.  There  is 
nothing  about  the  mill  or  its  working  resulte  so  difiTerent  from  those  previously  described  as  to  require  particular 
mention.  Besides  working  the  company's  ore,  much  custom  work  has  been  done.  The  price  charged  was  $12, 
lately  reduced  to  $8  per  ton.  The  mill  guarantees  80  per  cent,  in  bullion,  and  buys  bullion  at  20  per  cent,  discount. 
The  total  assay  value  of  bullion  produced  by  this  mill  to  June  1, 1880,  including  that  from  custom  ore,  was  $768,321  58. 

The  Einner  mine,  on  Buckeye  reef,  has  small  steam  hoisting  works  (10  horse-power  engine)  over  a  vertical 
shaft.  The  limit  of  explorations  is  250  feet  horizontally  and  450  feet  on  the  dip,  or  175  feet  vertically.  The 
cuttings  amount  to  1,200  feet.  Some  water,  300  to  400  gallons  per  hour,  was  encountered  at  350  feet  on  the  dip. 
Several  bodies  have  been  found  having  an  average  thickness  of  about  5  feet.  The  richest  ore  occurs  within  from  10 
to  15  inches  of  each  wall,  i.  «.,  near  the  overlying  and  underlying  strata.  The  strata  are  folded  in  one  place  in  the 
mine  something  like  a  letter  ^^S",  and  are  also  said  to  be  faulted  and  thrown  40  feet.  During  the  census  year  32 
men  were  regularly  employed,  and  about  2,700  tons  of  $40-ore  were  extracted.  The  former  product  was  $15,000. 
The  ore  was  milled  at  custom  mills,  but,  owing  to  the  high  price  of  milling  and  lack  of  economical  hoisting  machinery, 
even  high-grade  ore  did  not  pay,  and  the  mine  has  been  idle  several  months. 

The  other  mines  of  the  Harrisburg  or  Silver  Beef  district  are : 


Mines. 


Pinkbam  &  Bodge. 

Emily  Jane 

Vanderbilt 

Duffin 

TocqnerviUe 

Hand 

Dixie 

Oiaborn 


Total 
length  of 
openings. 


Feet 
727 


900 

1,000 

440 

100 


Total  prodnct 


"So  ore  shipped 

280  tons 

240  tons 


$83,  OM.. 
400  tons. 
500  tons. 


Condition  at  the  close  of 
the  oensna  year. 


Assessment  work  only. 
Worked  on  lease 


Worked  by  ohloriders. 
Worked  irregolarly . . . 


Bemarks. 


Large  bodies  of  $16  ore. 

Ore,  $^  and  $30.    Developments  limited. 

Average  of  ore  produced,  $100.    Incline  of  00  feet. 

Total  product,  many  hundred  or  thousand  tons  of  $80  to  $100  ore. 

SoTcral  hundred  tons  of  $50  ore  have  been  shipped. 

Ore  assays  £rom  $30  to  $100. 

Ore  produced  Talued  at  $85  per  ton. 

Value  of  oreprodaoed,|SO  to  $25  per  ton. 


APPENDIX  I:  MINING  INDUSTRIES  OF  UTAH.  483 

SAKTA  OLABA  DISTBICT. 
[July,  1880.] 

The  Santa  Clara  district  is  situated  10  miles  west  of  Saiut  Oeorge  on  what  seems  to  be  a  continuation  of  the 
Silver  Beef  silver-bearing  sandstone  strata.  It  was  organized  in  the  spring  of  1880.  There  are  a  few  locations 
which  have  about  100  feet  of  cuttings  each.  The  pay  stratum  is  said  to  be  8  feet  thick,  assaying  from  $10  to  $15 
per  ton.  Around  Saint  George,  and  between  it  and  Silver  Eeef,  there  are  several  districts,  Volcanic,  Ounlock, 
and  others,  covering  miles  of  sandstone  country,  and  containing  many  locations.  Little  work,  however,  has  been 
done  and  no  ore  shipped. 

Sulphur  in  considerable  quantities  is  found  near  Tocquerville.  The  Mormons  claim  that  a  vein  of  graphite  fh>m 
1  to  3  feet  wide  exists  in  the  mountains  northwest  of  Saint  George.    There  is  also  said  to  be  graphite  in  Kane  county. 

The  Pahria  excitement  occurred  in  the  early  part  of  1879,  and  was  occasioned  by  the  report  that  a  reef  of  silver- 
bearing  sandstone  had  been  discovered  about  125  miles  east  of  Silver  Heef.  This  mythical  reef,  according  to  the 
report,  was  many  miles  long  and  averaged  $50  per  ton,  not  counting  the  rich  spots  which  assayed  among  the 
hundreds.  Over  500  men,  including  some  capitalists  from  Salt  Lake  City,  rushed  off  to  the  new  camp.  Nothing 
was  found  but  reefs  of  sandstone  assaying  a  few  dollars,  although  bearing  a  strong  resemblance  to  the  rich  ores  of 
the  Silver  Reef  mines. 

The  Grand  Gulch  copper  mine,  in  Bentley  district,  is  40  miles  south  of  Saint  George  and  15  miles  north  of  the 
Colorado  river.  Geographically  it  belongs  to  Arizona;  but,  if  ever  worked,  it  will  necessarily  obtain  its  supplies 
from  Utah.  The  district  was  organized  in  1871.  Wood  is  plenty.  TVater,  however,  is  scarce  and  8  miles  distant. 
A  few  copper  locations  have  been  made.  Of  the  mine  little  can  be  said,  as  the  reports  are  so  conflicting.  Considerable 
30  to  50  per  cent,  copper  ore  has  been  found  in  sandstone.  In  1877  the  projierty  was  leased  to  men  from  Salt  Lake 
City,  who  sank  a  100-foot  shaft,  hf/tit  a  reverberatory  and  a  shaft  furnace,  and  ran  out  10  or  more  tons  of  copper 
bullion.    Nothing  has  been  done  since. 

MORGAN  COUNTY. 

MILL  OBEEK  DISTRICT. 

Mill  Creek  district  is  10  miles  southwest  of  Weber,  on  the  Union  Pacific  railroad,  and  contains  a  few  iron  claims 
having  traces  of  gold  and  silver.  The  Norway  Iron  Mining  Hud  Milling  Company  owns  three  claims  here,  which 
are  said  to  contain  large  quantities  of  high-grade  iron  ore.  This  company  was  incorporated  November  19, 1879, 
with  a  capital  stock  of  $1,000,000  in  100,000  shares.  The  work  on  the  claims  is  limited  in  extent,  and  no  iron 
furnaces  have  been  erected  owing  to  the  lack  of  capitaL 

WEBER  COUNTY. 

V7EBFB  DI8TBIGT. 
[January,  1881.] 

The  Weber  mining  district  is  on  the  Wasatch  range,  2  miles  northeast  of  the  city  of  Ogden.  Junction  district 
formerly  covered  this  ground,  but  its  organization  was  abandoned  about  1860.  Weber  district  was  organized  in 
February,  1878,  and  contained  at  the  period  under  review  about  130  locations.  The  claims  were  mere  prospects, 
few  having  over  100  feet  of  cuttings.  The  country  rock'  is  limestone  and  quartzite.  The  ore  is  an  ocher,  low  grade 
in  silver  and  lead,  and  a  quartz  said  to  average  $20  in  gold.  There  are  two  arrastras  and  one  small  reverberatory 
roasting  furnace  in  this  district.  From  3  to  8  miles  north  of  Ogden  there  are  said  to  be  large  deposits  of  hematite 
and  magnetite  ore.  In  1874  a  company  was  organized  to  work  this  iron  ore.  It  built  a  furnace  and  ran  a  week  in 
1876.  There  is  also  considerable  rolling-mill  machinery  upon  the  ground.  It  was  said  that  $125,000  was  spent  by 
the  old  company. 

BOX  ELDER  COUNTY. 

WILLABD  DISTRICT. 

[January,  1881.] 

Willard  district  was  organized  about  1874.  Little  wns  done  until  the  spring  of  1880.  There  were,  at  the 
period  under  review,  40  prospects.  The  Iron  King  is  a  very  large  mass  of  iron  ore,  3  miles  northeast  of  Willard. 
Only  assessment  work  had  been  done  to  hold  it  Antimony  ore  occurs  in  reniform  masses,  from  nut  to  bushel- 
basket  size,  in  a  quartz  vein  about  4  miles  north  of  Bingham  City.  There  have  been  no  developments  and  no  ore  has 
been  shipped. 
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LUCIN  DISTBICT. 
r  January  1881. 1 

Lucin  district  is  8  miles  long  and  2  miles  wide,  and  is  located  partly  in  Nevada.  The  mines,  however,  are  entirely 
in  Utah,  about  8  miles  southeast  of  Tecoma,  on  the  Central  Pacific  railroad.  It  was  organized  in  1869.  About  200 
locations  had  been  made,  but  not  over  15  were  claimed  at  the  period  under  review.  Very  little  has  been  done 
since  1876.    The  country  rock  is  limestone. 

The  English  Tecoma  company,  or  the  Tecoma  Mining  Company  of  Utah  (limited),  owns  several  claims,  two  of 
which,  the  Gladstone  and  the  Shanly,  were  patented,  upon  which  much  work  was  done  in  1873, 1874,  and  1875;  since 
which  time  they  have  been  idle.  This  was  the  same  company  that  bought  the  Flagstaff  and  the  Last  Chance. 
About  1,000  tons  of  low-grade  ore  (30  per  cent,  lead  and  from  10  to  25  ounces  silver)  was  extracted,  which  was 
shipped  to  the  company's  furnace  at  Truckee,  California,  about  500  miles  distant.  The  total  cuttings  aggregated 
X>ossibly  1,600  feet. 

The  American  Tecoma  Company,  or  the  Tecoma  Mining  Company,  owned  eight  patented  claims.  A  furnace 
was  erected  in  1871 ;  and  while  the  mines  were  looking  well  the  property  was  sold  to  Howland  &  Aspinwall,  of 
Kew  York,  in  1872.  The  latter  owners  extracted  several  thousand  tons  of  ore  (averaging  about  35  ounces  silver 
and  45  per  cent,  lead)  from  two  well-defined  surface  bodies,' and  shut  down  in  1875  or  1876.  The  claims  have  been 
idle  since.  In  the  lower  parts  of  the  ore  bodies  much  wulfenite  was  found.  Their  total  cuttings  amounted  in  the 
Aggregate  to  about  1,200  feet. 

In  1874  about  40  Ions  of  horn-silver  ore  were  collected  on  the  Black  Warrior  claim  from  surface  deposits 
by  gopher-hole  work,  which  were  said  to  have  yielded  $16,000.    Little  has  been  done  since. 

There  are  a  few  other  claims,  the  Buchu,  the  Central  Pacific,  the  Lady  Franklin,  and  others,  which  have  a  few 
hundred  feet  of  work  and  have  produced  a  small  amount.  Five  men  were  chlori^g  and  prospecting  in  the  district 
in  the  census  year.  1 

NEWFOUNDLAND,  SILYEB  ISLET,  ROSEBUD,  ASHBBOOK,  AND  FBEMONT  ISLAND  DISTBIOTS. 

[January,  1881.] 

Newfoundland  district  is  situated  in  a  small  mountain  range  in  a  marshy  desert  15  miles  south  of  Terrace,  on 
the  Central  Pacific  railroad.  It  was  organized  in  1872.  Many  locations  had  been  made,  though  few  claims  were 
owned  at  the  period  under  review.  It  is  said  that  the  formation  comprises  all  the  sedimentary  rocks  and  some 
I)orphyry.  The  veins  are  narrow  (18  inches),  and  contain  milling  ore  assaying  from  100  to  150  ounces  silver  and 
some  copper.    Assessment  work  has  been  kept  up  on  a  few  claims  having  from  150  to  250  feet  of  cuttings  each. 

Silver  Islet  district  is  on  another  mountain  in  the  same  desert.  There  are  a  few  claims  having  high-grade 
copper  ore  which  have  been  comparatively  idle  since  1873. 

Kosebud  district,  10  miles  northwest  of  Terrace,  was  organized  in  the  fall  of  1873,  and  contains  probably  200 
locations,  of  which  25  were  still  worked  at  the  period  under  review.  The  country  rock  is  said  to  be  limestone, 
quartzite,  and  porphyry.  The  ore  is  an  ocherous  carbonate  of  lead  containing  a  few  dollars  in  gold  and  from  60  to 
100  ounces  in  silver.  The  Thompson  Consolidated  Mining  Company  owns  four  claims,  and  is  doing  the  principal 
work.  There  is  a  SOO-foot  shaft  and  incline ;  also  400  feet  of  other  cuttings.  Eight  men  have  been  working  during 
the  year.  Other  claims  in  the  district  having  a  few  hundred  feet  of  cuttings  are  the  Talco  Consolidated,  Silver 
Beef,  Mayflower,  and  Delmonte.    Very  little  ore  has  ever  been  shipped. 

The  Ashbrook  district,  organized  in  1874,  is  about  30  miles  northwest  of  Terrace,  in  the  extreme  northwestern 
comer  of  Utah,  and  contains  a  few  narrow  veins  of  high-grade  free-milling  silver  ore.  Thirty  tons  were  shipped 
in  September,  1880. 

About  20  miles  northwest  of  Terrace,  on  Grouse  cree^k,  there  are  two  belts  of  coal  croppings.  There  are  seven 
seams  of  coal  and  shale  from  3  inches  to  4  feet  thick  about  20  feet  apart  Ten  tons  of  a  fine  quaUty  have  been 
shipped.  At  the  period  under  review  a  few  men  were  prospecting  the  beds  in  the  interest  of  the  Central  Pacific 
railroad. 

Fremont  district,  which  includes  the  whole  of  the  island  of  that  name  in  Great  Salt  lake,  was  organized  in 
1871.  Small  veins  carrying  gold,  silver,  copper,  and  lead  were  found.  Kothing  was  done,  and  the  organization 
has  been  abandoned.    There  is  said  to  be  a  great  abundance  of  very  good  roofing  slate  on  the  island. 

GREAT  SALT  LAKE. 

The  Great  Salt  lake  has  an  area  of  2,360  square  miles  (including  islands),  is  4,218  feet  above  sea-level,  and 

has  a  maximum  depth  of  60  feet  and  an  average  depth  of  about  20  feet.    The  water-level  has  varied  several  feet 

within  the  memory  of  the  old  settlers.    Between  1847  and  1856  it  filled  5  or  6  feet  and  receded  to  its  old  level.    In 

^lie  few  years  following  1863  it  filled  again,  and  has  maintained  that  depth  since.    In  consequence  of  this  the 

srcentage  of  solid  matter  in  solution  is  variable.    An  analysis  made  in  1869  gave  14.8  per  cent,  of  solid  matter^ 
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of  which  11.8  per  cent,  was  sodium  chloride.  Salt  has  been  collected  by  the  Mormons  since  their  arrival  in  the 
country  in  1847  from  small  ponds  on  the  shores,  which  became  dry  in  the  autumn.  It  is,  however,  only  within  the 
last  few  years,  since  a  demand  for  it  has  arisen  at  the  new  mills  in  the  adjacent  territories,  that  any  systematic 
arrangements  have  been  made  for  gathering  it. 

There  are  six  places  on  the  lake  shore  where  salt  is  obtained.  Monument  Point,  Willard,  Plain  City,  Hoopersville, 
Farmington,  and  near  Salt  Lake  City.  Sometimes  the  lake  water  is  pumped  into  artificial  ponds  by  steam  or  horse- 
X)ower,  and  sometimes  a  dam  is  built  across  the  entrance  to  a  small  cove  on  the  lake  shore.  In  either  case  the  salt 
is  obtained  by  solar  evaporation.  The  most  extensive  works  are  those  of  Jeremy  &  Co.,  near  Salt  Lake  City,  to 
whom  the  writer  is  indebted  for  the  following  particulars  relating  to  the  process  and  the  costs :  The  dam  across  the 
cove  must  be  solidly  built;  earth  will  wash  away  and  plank  will  not  be^r  the  weight  of  the  waves  of  heavy  salt 
water.  Experience  has  proved  that  it  must  be  made  of  earth  and  covered  with  lattice,  willows,  and  tule.  Posts 
are  driven  2  feet  apart  in  two  rows  7  feet  apart.  A  lattice  work  of  willows  is  woven  on  these  posts  and  backed  by 
several  inches  of  tule,  the  center  being  filled  with  earth.  Such  a  dam  costs  about  $1  per  foot.  There  is  a  gate 
through  this  dam,  or  around  one  end  of  it,  through  which  the  water  flows  when  it  is  raised  in  waves  by  a  strong 
west  wind.  These  salt  i>onds  are  from  five  to  a  hundred  acres  in  extent.  The  season  is  from  May  to  October,  the 
first  three  months  being  required  for  the  evaporation  of  the  water.  The  salt  will  be  found  in  crusts  from  1  to  4 
inches  thick.  It  is  scraped  into  conical  heaps  with  a  square-edged  shovel.  The  men  receive  from  50  cents  to  a 
dollar  per  ton,  and  make  wages  of  from  $2  to  $2  25  per  day.  A  cubic  foot  of  salt  in  the  heap  is  estimated  at  from  65 
to  74  pounds.  The  price  of  salt  per  ton  at  the  ponds  varies  with  the  demand,  but  is  usually  between  $2  50  and  $4. 
This  firm  estimates  the  product  of  its  works  during  the  census  year  at  10,0Q0  tons.  At  the  other  ponds  about  4,700 
tons  were  gathered.  From  inquiry  the  writer  estimates  that  only  about  7,000  tons  were  shipped  to  mills,  by  rail, 
and  used  for  domestic  purposes  during  the  same  time ;  hence  the  remainder  is  still  standing  in  the  conical  piles, 
dissolving  and  washing  back  into  tl^  lake  with  every  rain. 

COAL  FIELDS. 

The  supply  of  coal  in  Utah  is  apparently  inexhaustible,  but  only  a  few  beds  in  the  most  accessible  localities 
have  been  worked.    The  coal  is  a  <^ brown  coal",  like  all  that  has  been  discovered  in  the  Eocky  Mountain  region. 

The  records  of  the  Salt  Lake  City  land  office  show  that  between  1870  and  1879  the  following  acreage  of  coal 
land  was  returned  on  the  plats  of  public  surveys : 

AOKS. 

Kane  county 49,384 

San  Peteoonnty 34,332 

Sevier  county .' 11,013 

Iron  county 6,240 

Wasatch  county 2,840 

Summit  county : 19,931 

Total 123,740 


This  does  not  include  it  all.  Much  land  was  surveyed  between  1856  and  1870,  of  the  character  of  which  no 
mention  was  made ;  and  vast  tracts  in  the  southeastern  coal  region  are  unsurveyed.  But  a  few  thousand  acres 
are  either  located  or  patented. 

In  the  following  localities  comparatively  limited  developments  have  been  made: 

THE  COALVILLE  DISTBICT,  SUMMIT  00X7NTY. 

[Noyember,  1880.] 

In  the  valley  of  the  Weber  river  2,000  or  3,000  feet  of  the  overlying  sandstone  has  been  eroded,  thus  exposing 
the  coal  series  of  the  Oreen  Biver  basin  near  its  western  border.  This  coal  series  belongs  to  the  Laramie  group 
of  the  Cretaceous  period,  (a) 

The  purely  Mormon  town  of  Coalville  is  situated  6  miles  south  of  Echo,  up  the  valley  of  the  Weber  river.  Two 
parallel  streams.  Chalk  and  Orass  creeks,  flow  from  the  northeast  into  this  river,  the  former  at  Coalville,  and  the  latter 
a  few  miles  further  down.  It  is  on  these  two  creeks,  or  in  their  side  ravines,  where  the  coal  was  almost  or  quite  in 
sight,  that  the  Coalville  mines  are  situated.  The  altitude  is  from  6,500  to  6,800  feet.  The  coal  croppingsare  principally 
found  in  a  region  15  miles  east  and  west  by  8  miles  north  and  south,  but  the  mines  actually  worked  are  in  a  much 
smaller  area.  The  country  is  considerably  broken,  most  of  the  mines  showing  one  or  more  faults,  although  the 
distance  of  the  throw  is  usually  not  great.  To  the  eye  the  surface  of  the  country  presents  a  succession  of  three 
sandstone  ridges,  with  strata  dipping  from  20^  to  3(P  between  north  and  west.  This  indicates  three  extensive  foults, 
which  will  be  found  when  two  of  the  coal  beds  are  worked  to  great  depths.    There  are  two  principal  beds  of  coal. 


a  Geol.  "ETpl,  40th  P«r.,  by  ClMenoe  KiDg,  1869,  YoL  III,  pages  451  and  467. 
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the  upper  or  5-foot  seam,  having  a  red  ash,  and  the  11-foot  seam,  which  is  worked  at  present  The  perpendionlar 
distance  between  these  beds  is  said  to  be  800  feet  In  the  period  between  1864  and  1874  the  other  principal  mines 
were  discovered  and  work  was  begun.  Since  then  operations  have  been  irregularly  continued,  usually  in  the  winter. 
In  general  the  mines  have  been  worked  by  poor  men.  The  machinery  used  has  been  very  small  and  imperfect,  the 
system  of  working  very  short-sighted,  and  the  profits  little  or  nothing.  The  mines  have  usually  been  leased  at  a 
royalty  of  25  cents  per  ton.    Much  trouble  has  occurred  regarding  this  royalty  and  as  to  titles. 

There  are  eight  openings,  hardly  entitled  to  be  called  mines,  from  which  coal  had  been  extracted,  in  the  Orass 
Greek  cafion,  viz,  Gupley's  opening,  Bull  Hollow  claim,  Hodgdon  &  Flatcher's  claim.  The  Bishop's  mine,  Orass 
Creek  mine,  Mnir  &  Go.'s  mine,  and  the  Bobinson  or  Church  mine.  Only  the  four  last  mentioned  have  been  worked 
to  any  considerable  extent 

The  Bishop's  mine  is  on  the  11-foot  seam.  It  was  opened  about  1870,  and  has  yielded  10,000  tons  or  more  of 
coal.  In  1877  it  was  sold  for  $60,000  to  the  Union  Pacific  Railroad  Company,  which  now  owns  it.  It  was  idle  at 
the  period  under  review. 

The  Grass  Creek  mine,  6  miles  from  Coalville,  is  a  new  opening  on  the  Bishop's  mine.  Work  was  begun  May 
20, 1880.  The  Union  Pacific  Eailroad  Company  was  placing  machinery  able  to  work  2,000  feet  or  3,000  feet  on  the 
dip  of  the  bed,  and  was  making  preparations  for  a  large  and  permanent  yield.  The  size  of  the  claim  is  640  acred. 
The  seam  is  10  feet  thick,  and  the  dip  is  from  30^  to  39^  N.,  25°  W.,  and  increases  with  depth.  No  faults  had  been 
found  in  the  220  feet  of  main  slope.  Water  was  encountered  40  feet  below  the  surface,  but  not  in  large  quantities. 
The  machinery  is  to  consist  of  one  very  large  horizontal  engine,  coupled,  power  unknown,  drum  10  ftot,  and 
steel- wire  rope  1|  inches  in  diameter ;  three  horizontal  boilers  of  150  horse-power,  and  steam  pumps.  An  ordinary 
broad-gauge  track  connects  the  mine  with  the  branch  of  the  Union  Pacific  railroad  running  from  Echo  up  the 
Weber  river.    Only  50  tons  are  raised  per  day. 

Muir  &  Co.'s  mine  was  opened  in  1874  on  ground  leaded  from  the  Eobinson  claim.  It  is  worked  through  two 
tunnels.    Coal  has  been.extracted  in  an  area  600  feet  deep  and  1,000  feet  long.    It  was  idle  at  the  period  under  review. 

The  Eobinson  or  Church  mine  is  situated  at  the  head  of  Orass  Creek,  8  miles  northeast  of  Coalville.  It  has 
an  area  of  320  acres,  and  is  owned  by  the  Mormon  church  or  some  of  its  leaders.  It  has  been  leased  to  Mr.  Bobinson 
at  a  royalty  of  25  cents  per  ton  extracted.  It  is  worked  through  a  300-foot  tunnel  and  has  no  machinery.  There 
are  several  faults  of  4  or  5  feet  running  north  and  south,  and  one  vertical  fault  of  150  feet,  which  separates  it  from 
the  Muir  ground. 

The  total  coal  product  of  the  Grass  Creek  mines  prior  to  June  1,  1879,  is  rather  vaguely  estimated  by  old 
residents  at  50,000  tons. 

The  mines  of  Chalk  Creek  have  been  worked  far  more  extensively  than  those  mentioned  above,  and  are  all 
within  2^  miles  of  Coalville.    They  are  the  Spriggs,  Black  Diamond,  Wasatch,  Crismon,  aqd  Allan. 

The  Spriggs  mine  is  in  the  town  of  Coalville,  and  has  been  worked  yearly,  yet  somewhat  irregularly,  chiefly 
!  by  lease,  for  twelve  or  fourteen  years.    The  mine  was  once  operated  vigorously  by  Buel  &  Bateman.    The  property 

^  consists  of  160  acres  of  patented  land,  a  small  15  horse-power  engine,  and  three  Knowles  steam  pumps.    There  is 

!  but  one  coal  seam,  from  10  to  11  feet  thick,  dipping  25^  NW.,  underlaid  and  overlaid  by  clay  and  a  light-yellow, 

i  fine-grained,  fossiliferous  sandstone.    One  fault  of  10  feet,  running  SW.,  is  known  to  exist.    The  old  Buel  &  Bateman 

workings  extended  600  feet  on  the  dip  and  1,200  feet  horizontally.    They  had  caved  in,  been  on  fire,  and  are  now 
walled  up.    The  new  works  have  a  450-foot  incline  and  a  horizontal  development  of  310  feet.    Part  of  the  roof  has 
I  caved,  owing  to  the  removal  of  the  pillars.    In  the  busy  season  60  men  are  sometimes  employed. 

j  The  Black  Diamond  Coal  and  Coke  Company  is  a  Salt  Lake  company  that  had  leased  a  part  of  the  Wasatch 

j  ground.    Work  was  begun  a  few  years  ago,  but  the  present  company  did  not  buy  the  lease  until  the  spring  of  1880. 

It  owns  the  Allan  mine  and  several  coal  prospects  on  5,000  acres  of  unpatented  coal  land.  In  this  mine  the  coal  is 
10  feet  thick.  The  machinery  consists  of  a  horizontal  engine  of  12  horse-power,  with  friction  gearing,  |-inch  steel-wire 
rope,  and  two  Knowles  No.  4  steam  pumps.  The  main  incline  is  down  400  feet  on  a  dip  of  25^,  and  the  horizontal 
workings  extend  350  feet 

The  Wasatch  mine  is  a  claim  of  160  acres.  It  has  been  worked  through  a  tunnel  at  irregular  intervals  since 
1806,  and  has  yielded  well.  In  July,  1879,  a  vertical  working  shaft  was  begun,  which  struck  the  coal  bed  at  92 
feet.  The  mine  is  hardly  opened,  but  few  levels  having  been  driven.  The  machinery  consists  of  a  vertical  11 
horse-power  engine  and  a  Blake  No.  4. steam  pump. 

The  Home  Coal  Company  was  incorporated  November  1, 1880,  with  the  object  of  controlling  and  insuring  the 
supply  of  coal  to  the  Ontario  mine  and  mill.    The  property  comprises  the  Wasatch,  Spriggs,  and  Crismon  mines. 

The  Crismon  mine  was  discovered  in  1870,  and  has  been  worked  since.  There  are  several  old  tunnels  from 
which  large  amounts  of  coal  have  been  taken.  The  machinery  in  use  at  the  period  under  review  was  erected  in 
1874,  and  consisted  of  one  very  old  12  horse-power  engine,  one  No.  4  Crane  steam  pump,  and  a  f-inch  steel-wire 
rope.  The  size  of  the  claim  is  4Q>  acres.  The  coal  seam  is  from  9  to  14  feet  thick,  dipping  13<^  VY.  of  N.  One  fault 
of  2  feet,  running  southeast,  and  a  '< ditch"  of  10  feet  has  been  found.  The  extreme  development,  not  including 
old  workings,  is  600  feet  on  the  dip  and  1,200  feet  horizontally.  The  pillars  are  30  feet  wide,  and  the  << stalls"  or 
''rooms"  are  16  by  100  feet  The  mine  has  been  on  fire  on  the  east  side  of  the  main  slope  above  the  420-fbot  level 
seven  years,  but  the  burning  partis  walled  off  from  the  rest  and  gives  no  trouble. 
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The  Allan  mine  was  opened  in  1864.  A  fault  was  encountered  in  1870,  and  the  mine  was  idle  for  two  years. 
A  second  fault  was  fbund  in  1877,  and  the  mine  was  abandoned.  An  attempt  is  to  be  made  shortly  by  the. owners 
to  find  the  faulted  bed.  The  main  incline  is  down  600  feet,  and  it  is  estimated  that  three  acres  had  been  worked  out 
before  the  mine  shut  down.  The  seam  is  of  clean  coal,  12  feet  thick,  which  is  generally  conceded  to  have  been  of 
better  quality  than  that  of  any  other  mine  in  the  neighborhood. 

This  completes  the  list  of  the  mines  in  the  Coalville  district.  There  are  a  few  prospects  in  the  vicinity  and 
considerable  coal  croppings  10  miles  up  Chalk  creek,  and  also  near  Wanship.  Little,  however,  has  been  done.  Iik 
all  the  mines  of  this  district  the  coal  is  a  non-coking  <^  brown  coal ".  Occasionally  thin  scales  of  pyrites  and  gypsum 
are  found,  but  no  resins  or  iron  ore.  It  checks  considerably  when  exposed  to  the  sun.  In  mining  about  one-quarter 
is  slack.  Water  is  found  near  the  sur&ce  in  all  the  mines,  but  the  quantity  does  not  usually  exceed  firom  500  U> 
600  gallons  per  hour.    There  is  no  marked  change  in  the  quality  of  the  coal  at  the  water  line. 

The  following  are  some  analyses  made  by  O.  D.  Allen  in  1869.  (a) 


Mine. 


Spriggt... 
WM»toh.. 

Allan 

"Church" 
Criamon .. 


Speeiflo 
griiTity. 


1.82 
L81 
1.20 
L32 
L81 


Water. 


Total  vola- 
tile matter. 


LOS 
&88 
9.88 
9.42 
9.83 


47.27 
47.08 
47.84 
4&21 
47.46 


Fixed 
carbon. 


48.78 
49.08 
49.85 
48.27 
48.91 


Ash. 


8.95 
2.26 
8.81 
3.82 
8.69 


Carbon  oor- 

VMponding 

to  volatile 

matter. 


20.44 
26.49 
2a  65 
25.65 
20.79 


Total 
carbon. 


69.12 
76.17 
7a  00 
74.12 
69.70 


Unite  of 
heat. 


5.585 
6,154 
5,656 
5.989 
5.682 


In  working  the  mines  no  safety  lamps  are 'used.  The  rooms  and  pillars  are  usually  20  by  100  feet  each.  From 
8  feet  to  the  entire  thickness  of  the  coal  bed  is  worked.  A  row  of  timbers  is  required  in  the  center  of  each 
room.  About  one-half  the  coal  was  left  standing  at  the  period  under  review,  very  little  ^< working-out''  having 
been  done.  The  work  is  done  almost  entirely  by  contract,  the  miners  furnishing  their  own  supplies  and  receiving 
90  cents  per  ton  of  2,000  pounds  for  breaking  down  the  coal  and  loading  it  into  cars.  In  drifting  or  sinking^ 
^^ yardage"  is  given  in  addition  to  the  coal  extracted.  ^<  Yardage''  is  75  cents  in  the  galleries  and  $4  on  the  main 
slope.  Average  workmen  make  $2  50  per  day.  The  cost  of  each  of  the  four  small  hoisting  works  was  from  $3,000 
to  $6,000.  The  cost  of  mining  coal  is  about  $1  25  per  ton,  not  including  the  royalty  of  25  cents.  The  selling 
price  at  the  mines  is  from  $2  to  $2  25  per  ton.  The  market  for  the  coal  raised  in  this  district  is  local  domestic 
use,  Salt  Lake  City,  Union  Pacific  railroad  locomotives,  and  the  Park  City  mines  and  mills.  Heretofore  two-  and 
four- horse  Mormon  teams  have  hauled  the  coal  to  Park  City— distance  22  miles — ^for  about  $8  per  ton ;  but  a  branch 
of  the  Union  Pacific  railroad,  called  the  Summit  County  railroad,  and  a  narrow-gauge  road  known  as  the  Utah 
Eastern  railroad,  are  to  be  completed  to  Park  City  in  a  few  weeks,  which  will  have  the  effect  of  lowering  the 
price  about  one-half.  This  coal  sells  for  $8  50  in  Salt  Lake  City,  and  is  transported  partly  by  the  Union  Pacific 
railroad  via  Ogden,  and  partly  45  miles  across  the  country  in  Mormon  wagons. 

The  total  production  of  coal  by  this  district  prior  to  June  1, 1879,  as  near  as  it  could  be  obtained  from  the 
several  mines,  has  been  only  about  190,000  tons.    The  product  during  the  census  year  was  about  30,000  tons. 


THE  PLEASANT  VALLEY    COAL  MINES. 

Pleasant  Valley  is  in  San  Pete  county,  southeast  of  Springville.  Many  thousand  acres  of  coal  lands  have 
been  located  and  several  mines  opened,  but  the  railroad  company's  mine  is  the  only  one  worked.  There  are  two^ 
and,  perhaps,  three  different  beds  of  coal.  The  upper  one,  which  has  not  been  worked,  is  a  5-foot  bed  of  very 
resinous  coal.  A  few  hundred  feet  below  this,  in  various  places,  beds  of  clean  coa],  11, 16,  and  30  feet  thick,  have 
been  found.  It  is  not  known  whether  these  belong  to  the  same  bed  or  not,  as  the  croppings  are  several  miles 
apart.  The  surface  of  the  country  is  covered  with  low,  gently-rolling  hills.  The  mines  are  reached  by  a  narrow- 
gauge  road,  the  Utah  and  Pleasant  Valley  railroad,  54  miles  long,  through  Spanish  Fork  cafLon.  This  road  begins 
at  Springville,  on  the  Utah  Southern  railroad,  4,550  feet  above  sea-level,  and  gains  the  summit  (altitude,  7,917 
feet)  in  44  miles.  It  then  descends  into  the  valley  (altitude,  7,550  feet)  and  finally  ascends  a  short  ravine  to  the 
workings. 

Goal  was  discovered  here  in  1876  by  Mark  Grandal.  He  and  one  Packard  started  the  railroad  and  sold  out  to 
the  present  company,  which  completed  it  in  the  autumn  of  1878.  The  Utah  and  Pleasant  Valley  Bailroad  Company 
and  the  Utah  and  Pleasant  Valley  Goal  and  Coke  Company,  which  own  the  mines,  are  controlled  by  stockholders 
in  New  York. 

The  bed  worked  by  this  company  dips  about  3^  NW.  and  outcrops  in  a  ravine.  The  coal  strata  consist  of  1 
foot  of  clay,  0  feet  of  clean  coal,  and  18  inches  of  clay,  and  2  feet  of  coal.  These  are  underlaid  and  overlaid  by  a 
fine-grained  buff  sandstone.  No  faults  have  been  found,  but  two  dikes  of  metamorphic  rock,  from  8  to  10  feet  wide 
und  20  feet  apart,  cut  through  the  coal  bed  without  foulUng  it.  The  coal  shows  scales  of  gypsum  and  of  pyrite  and 
occasional  specks  of  resin.    It  is  considered  the  best  of  the  Utah  coal  as  yet  marketed  in  Salt  Lake  City.    Sever  * 

a  See  Geol.  Expl.  40th  Par.,  Vol.  Ill,  page  473. 
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attempts  have  been  made  to  coke  it  by  native  and  imported  bomers,  but,  although  a  fair  article  is  produced,  none 
has  jetr  been  made  that  will  bear  the  burden  of  the  blast-furnace  like  the  Pennsylvania  coke,  and  only  a  small 
amount  of  it  has  been  used  by  the  Salt  Lake  smelters.     - 

The  mine  is  opened  by  a  tunnel  576  feet  long,  running  in  coal  the  entire  distance.  The  lateral  drifts,  or 
"cross-entries,"  only  extend  220  feet.  The  system  of  working  is  by  "pillars  and  stalls,"  each  18  feet  wide,  with 
rooms  150  feet  in  length.  Only  the  9-foot  seam  is  worked.  About  one-sixth  is  slack.  Thirty  men  were  employed 
at  the  period  under  review.  They  were  supplied  by  the  company  and  received  80  cents  per  ton  for  mining  the 
coal.  The  product  during  the  census  year  was  only  2,000  tons,  but  the  mine  will  be  regularly  worked  hereafter 
and  the  product  greatly  increased.    The  coal  finds  a  market  at  Springville  and  the  Mormon  towns  of  Utah  valley. 

The  other  coal  mines  of  importance  in  Pleasant  valley  are  the  Springville  (7  feet),  Mammoth  (30  feet),  and 
Pondto^vli  (4  feet).  The  first  two  mentioned  had  shipped  several  hundred  tons,  but  were  idle  at  the  period  under 
review. 

Fourteen  miles  south  of  Pleasant  valley,  near  Gonnellsville,a  6-foot  and  an  11-foot  bed  were  worked  years  ago  by 
the  Fairview  Coal  and  Coke  Company,  and  afti^rwards  by  the  Utah  Coal  and  Coke  Company.  It  erected  ten  or 
fifteen  coke  ovens  and  made  many  hundred  tons  of  coke,  but  the  cost  of  transportation  was  very  great,  and  in  1878  it 
fiFiiled  after  expending  a  large  amount.    Nothing  had  been  done  since. 

8AN  PETE  COAL  FIELD,  (a)    • 

The  San  Pete  coalfield  is  on  the  eastern  slope  of  the  Wasatch  mountains  and  on  the  western  side  of  the  Sam 
Pitch  valley,  near  Wales,  28  miles  from  Salt  Creek  station,  on  the  Utah  Southern  railroad.  Coal  has  been  worked 
at  this  place  in  a  small  way  since  1855.  An  English  company,  the  Central  Pacific  Coal  and  Coke  Company,  owns 
4,080  acres,  together  with  small  coke  works  comprising  crusher,  rollers,  jigs,  and  nineteen  coke  ovens.  The  bed  is  3^ 
feet  thick  and  dips  from  15^  to  20^  W.  In  each  of  two  caSons,  where  erosion  had  exposed  it,  there  are  a  tunnel  and 
an  incline,  in  all  550  feet  of  incline  and  1,150  feet  of  tunnel.  Very  little  coal  has  been  extracted.  Almost  nothing 
has  been  done  upon  the  mines  for  two  years,  the  capital  of  the  company  having  been  expended  in  the  constraction 
of  a  narrow-gauge  railroad  to  connect  with  the  Utah  Southern  railroad  at  Salt  Creek.  At  the  period  under  review 
the  road  bed  was  ready  for  the  ties,  except  a  few  bridges  and  culverts. 

From  the  United  States  Mining  Commissioner's  report  for  1875,  page  357,  the  following  is  taken : 

The  coal  is  pronounced  by  H.  S.  Poole,  F.  R.  8.,  Professor  F.  A.  Genth,  of  the  University  of  Pennsylyania,  and  Mr.  Shone,  of  North 
Wales,  to  be  bitnminons. 

Analyses  by  Professor  F.  A.  Genth  show  the  following  percentages : 

Moisture 1.16 

Volatile  matter 32.91 

Fixed  carbon 64.75 

Ash 11.18 

Sulphur 2.88 

By  H.  S.  Poole : 

Volatile  matter  (including  HsO) 33.70 

Fixed  carbon 55.54 

Ash 11.50 

Percentage  of  coke : 66.13 

Dr.  Genth  says  that  **  the  coking  qualities  of  this  coal  an  not  inferior  to  those  of  the  best  Pittsburgh  coal,  and  the  coke  made  of  the 
same  is  apparently  of  excellent  quality,  and  snflQoiently  dense  to  bear  the  burden  of  a  blast-furnace." 

CASTLE  VALLEY  COAL  FIELD. 

In  the  summer  of  1873  Professor  J.  E.  Clayton  visited  this  region.  From  his  report  the  writer  has  gathered  the 
following : 

This  field  is  Mituated  in  Sevier  county,  near  the  eastern  base  of  the  Wasatch  range,  about  50  miles  east  of  Salina,  which  is  140  mUes 
south  of  Salt  Lake  City.  The  erosion  of  3,000  or  4,000  feet  of  sandstone  and  shale  from  a  great  anticlinal  fold  by  the  headwaters  of  Dirty 
Deyil  river  has  exposed  a  coal  series  for  an  area  of  about  4  by  20  miles.  The  stratigraphioal  arrangement  of  the  coal  measurea,  beginning 
at  the  top,  is  as  follows : 

40  to  00  feet  of  coal.    This  bed  has  been  burned  out  in  an  area  of  many  aquare  miles,  and  is  still  on  fire. 

40  to  60  feet  of  sandstone. 

10  to  15  feot  of  alternate  strata  of  coal  and  shale.  m 

21  feet  of  clean  coal.  ^ 

20  to  30  feet  of  argillaceous  matter. 

5  to  8  feet  of  coal. 

The  lower  bed  is  composed  of  a  very  hard  compact  coal,  which,  even  when  exposed  for  ages,  shows  very  little  tendency  to  slack. 
This  coal  gives  only  from  3^  to  4  per  cent,  of  a  very  white  ash,  and  shows  no  trace  of  sulphur.  The  21-foot  bed  is  not  so  hard  as  the 
former,  but  is  still  a  good  quality  of  coal. 

Nothing  has  ever  been  done  in  this  region  aside  from  a  number  of  locations  made  several  years  ago  and  allowed 
to  lapse,  and  an  equal  number  covering  several  thousand  acres  made  in  December,  1880. 

a  This  is  said  to  belong  to  the  Tertiary.    See  £.  £.  HoweU,  explorations  west  of  100th  mer.,  1875,  VoL  III,  page  878. 
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CBDAB  CITY  GOAL  MINSS.  («) 

A  few  miles  soath  of  Cedar  Gity,  Iron  county,  there  is  an  elevated  plateau.  On  its  precipitous  blufB^  and  in 
the  caiions  where  erosion  has  cut  through  many  hundred  feet  of  the  upper  sandstone  strata,  there  are  scMne 
important  but  little  worked  coal  mines. 

The  Leyson  mine  was  one  of  the  first  coal  discoveries,  having  been  worked  at  intervals  in  a  small  way  by  the 
Mormons  since  1852.  (General  Fremont  visited  it  in  1853.  In  1878  the  Leyson  brothers  located  160  acres.  ISie 
bed  is  6}  miles  east  of  Cedar  City,  and  outcrops  at  the  base  of  a  precipitous  sandstone  bluffy  500  feet  high,  near  the 
head  of  a  short  steep  canon.  The  coal  series  consists  of  six  coal  seams  inclosed  between  strata  of  sandstone.  They 
are  in  the  following  order,  beginning  at  the  top : 

Sandfltone. 

Cl»y 7   fwt. 

Coal 6  inoheB. 

Clfty * 3  inehes. 

Coid 7   indies. 

Cl»y finch. 

Coal 8   inohM. 

Clay • .* iinob. 

Coid 4   inehes. 

CUy. li  inches. 

Coal 4Jfeet. 

Clay *  9  inches. 

Coal 9  Ibet. 

Clay 16  inches. 

Sandstone. 

Only  the  4j^foot  seam  is  worked.  Shells  are  found  in  the  clay  over  the  coal,  and  also  in  a  bed  2}  feet  thick 
which  outcrops  for  miles  near  the  summit  of  the  mountain.  The  bed  dips  about  2o  NE.,  and  is  dry.  ISie  coal  is  a 
<^  brown  coal"  containing  some  gypsum,  but  no  pyrites  or  resin.  No  analysis  was  obtainable.  Some  has  been  coked 
in  rude  ovens  and  worked  well,  but  it  was  not  known  how  it  would  stand  in  the  blast-fhmace.  ISie  mine  is  rudely 
developed  by  two  inclines,  250  and  325  feet  in  length,  and  cross-drifts  extending  900  feet.  Pillars  10  feet  square 
are  left,  and  rooms  are  worked  out  from  18  to  30  feet  wide.  Three  men  are  employed.  Probably  5,000  tons  have 
been  extracted  to  date.  Its  market  has  been  Cedar  City,  Pioche,  and  Silver  Beef,  respectively  Ot^,  110,  and  45 
miles  distant.  It  is  retailed  in  those  places  for  $3  50,  (35,  and  $15  per  ton.  The  product  in  the  census  year  was 
not  over  300  tons. 

In  this  region,  but  on  the  opposite  side  of  the  gorge,  is  the  Walker  mine.  It  is  developed  still  less  than  the 
Leyson,  and  is  apparently  a  portion  of  the  same  bed  which  has  slipped  from  the  plateau  above  and  is  much  tilted 
and  feulted.  The  are  a  dozen  other  coal  prospects  in  tiie  neighborhood,  but  only  four  of  tbma  could  be  dignified 
with  the  name  of  mines,  even  according  to  the  above  standard. 

The  Elanawha  coal  mine,  or  the  PhcBnix  Coal  and  Coke  Company's  proi>erfy,  depending  on  the  determination  of 
the  ownership,  contains  960  acres,  and  is  situated  9  miles  south  of  Cedar  City.  It  waa  discovered  in  1873,  and 
has  been  worked  occasionally  since.  It  is  said  that  its  outcrop  can  be  traced  several  miles  along  the  crescent- 
shaped  bluff  of  an  elevated  plateau  aud  a  few  hundred  feet  below  the  summit.  Beginning  at  the  top,  the  coal 
series  is  said  to  be  made  up  approximately  of  the  following  strata : 

Clay  containing  shells 5  feet. 

Alternate  small  eeams  of  olay  and  coal 7  feet. 

Coal 2  fioet  4  inohes. 

Clay linoh. 

Coal 4  feet  6  inches. 

Clay linoh. 

Coal Ifoot. 

Alternate  seams  of  clay  and  ooal 3  feet. 

This  bed  has  been  worked  to  a  very  limited  extent,  having  only  360  feet  of  openings.  It  is  nearly  level  and 
is  supposed  to  be  far  below  the  one  found  at  Cedar  City.  The  developments  are  not  suiBdent  in  extent  to  reach 
beyond  the  poor  surface  coal,  and  there  has  been  no  great  demand  for  it.    Perhaps  1,000  tons  have  been  shipped. 

In  the  Pahria  country,  Kane  county,  about  100  miles  east  of  Silver  Beef,  beds  of  coal  20  feet  thick  are  said  to 
be  exposed  in  several  places  on  the  ci^on  sides.  With  no  roads  and  no  market  they  are  for  the  present  of  no 
economical  importance,  and  are  probably  not  even  located. 

a  See  Explorations  W.  of  the  100th  Mer.,  Capt.  G.  W.  Wheeler,  1875,  YoL  III,  page  S78: 

''The  data  coUected  indicate  that  the  coal  bed  or  beds  of  this  region  have  extended,  with  but  little,  if  any,  interruption, ftom  the 
western  border  of  the  plateau,  near  Cedar  City  and  Kanara  m  Utah,  to  the  Bio  Grande  in  New  Mexico,  a  distance  of  oyer  600  miles, 
•    •    •    and  belong  to  the  Lower  Cretaceous." 
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Appendix  H.— INSTRUCTIONS  TO  EXPERTS,  AND  SCHEDULES. 


INSTRUCTIONS. 

PUBP08S  OF  THE  INVBSnGATION. 

The  puipoae  of  the  preaent  inquiry  is  to  elucidate,  as  fmt  as  practicable,  the  character,  extent,  and  total  influence  of  the  mining 
indnfltry.  Ko  indastry  has  ever  been  examined  throughout  an  extensiye  region  so  fdndameutally  and  minutely  as  it  is  intended  that  the 
mineral  industry  of  the  West  shall  have  been  when  this  inquiry  has  been  successfully  accomplished.  The  results  will  be  a  great  addition 
to  the  data  of  political  economy,  and  will  form  a  systematic  accumulation  of  technical  facts,  such  as  does  not  at  present  exist. 

The  gathering  of  these  data  by  the  census  agents  will  be  a  most  honorable  and  a  most  instructiye  task;  but  it  is  also  one  requiring 
the  exercise  of  energy,  tact,  and  Judgment.  Ko  effort  must  be  spared  to  obtain  full  data  in  all  cases.  The  good  will  of  owners  and 
superintendents  is  essential  to  the  success  of  the  inquiry,  and  the  purposes  of  the  investigation  must  be  explained  where  necessary,  in 
order  that  it  may  be  apparent  that  it  is  planned  in  the  interest  of  mining  men  throughout  the  country. 

CAUTION. 

I  cannot  impress  too  strongly  or  too  often  upon  the  agents  that  communications  are  to  be  regarded  as  inviolably  confidential  unless 
permission  is  given  to  mention  them  publicly.  After  each  schedule  is  filled  out,  ask  what  data  are  to  be  regarded  as  confidential,  and 
mark  the  answers  so  indicated  with  a  *'  C".  These  answers  will  be  used  at  the  ojffice  solely  for  ascertaining  averages  and  totals.  Avoid 
even  the  appearance  of  using  confidential  communications,  and  remember  that  you  are  in  honor  bound  to  secrecy. 

GENERAL  REMARKS  ON  SCHEDULES. 

Schedules  and  suggestions  have  been  prepared  for  the  agents  as  far  as  it  is  practicable  to  foresee  from  the  office  what  will  be  called 
for  in  the  field-work,  but  it  is  impossible  to  provide  beforehand  for  the  infinite  number  of  combinations  which  may  arise.  Accordingly 
much  is  necessarily  left  to  the  intelligence  and  Judgment  of  the  agent,  who,  appreciating  the  spirit  of  the  inquiry,  should  be  able  to  draw 
up  schedules  for  the  many  exceptional  cases  which  will  occur  in  conformity  with  the  tone  and  scope  of  those  ready  prepared  for  him. 
Even  in  replying  to  the  printed  questions  keen  discernment  will  be  called  for.  Ask  yourself  in  each  case,  what  reply  is  neoeeear^  and 
euffioieiU  to  convey  an  exact  comprehension  of  the  fact. 

SFEdMENS. 

Specimens  of  ore,  country  rock,  etc.,  are  to  be  taken  as  directed  in  the  schedules.  The  size  of  these  specimens  should  be,  as  nearly 
as  possible,  4  by  5  inches  by  from  1  inch  to  1^  inches.  Specimens  of  ore  should  be  selected  as  characteristio,  not  as  peculiarly  rich  or  pretty. 
In  many  cases  one  specimen  of  ore  and  one  of  the  country  rock  from  each  wall  will  suffice,  but  double  the  number  may  be  taken  when  it 
seems  necessary  to  illustrate  the  occurrence.  Specimens  should  be  well  wrapped,  and  accompanied  by  an  official  label  giving  the  precise 
locality  and  the  position  from  which  they  have  been  taken.    The  label  should  be  inclosed  in  the  parcel,  not  pasted  upon  it. 

USE  OF  THE  MAILS. 

# 

When  the  agent  has  gathered  the  required  information  on  the  technical  charac  ter  of  any  mine  or  reduction  works,  he  will  immediately 
sign  each  schedule  and  number  it  with  his  own  current  number. 

After  noting  the  subjects  and  numbers  of  the  schedules  and  specimens,  he  will  mail  them  under  frank  to  such  address  as  the  Director 
may  order. 

Specimens  are  also  to  be  sent  by  mail.  Packages  heturing  the  departmental  frank  are  not  Umited  to  four pounde,  but  it  is  desirable  that  they 
should  not  greatly  exceed  this  weight. 

All  mail  matter  should  be  registered,  and  stamps  will  be  furnished  for  the  purpose. 

PRINTED  REPORTS  OF  COMPANIES,  ETC. 

At  every  property  the  agent  will  make  a  request  for  copies  of  annual  or  other  reports  issued  by  the  company,  and  also  for  copies  of 
any  reports  of  experts  which  may  have  been  printed.  When  any  such  are  obtained,  they  will  be  mailed  to  the  Director  of  the  Geological 
Survey,  or  such  office  as  he  may  direct.  The  agent  will  sometimes  be  referred  to  the  town  office  of  the  company  for  such  documents.  In 
such  cases  he  will  write  immediately  to  the  secretary  or  other  proper  officer  at  the  business  office,  requesting  him  to  forward  the  desired 
papers.    A  note  of  these  applications  should  be  kept,  in  order  that,  if  necessary,  the  request  may  be  repeated. 
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ACCOX7XT8. 

In  keeping  his  accounts  the  agent  will  be  goyemed  by  the  following  rules : 

1.  All  accounts  accruing  during  any  quarter  should,  if  practicable,  be  adjusted  and  paid  during  the  current  quarter. 

2.  Vouchers  should  bear  dates,  and  all  receipts  upon  vouchers  should  bear  the  date  at  which  they  were  paid. 

3.  The  receipts  upon  vouchers  should  express  the  sums  paid  in  words,  written  out  in  full,  and  by  figures,  and  they  should  state  the 
name  of  the  bonded  disbursing  agent. 

4.  In  all  accounts  for  articles  purchased,  the  date  of  each  purchase,  the  quantity,  and  rate  per  unit  of  each  article  must  be  distinctly 
specified. 

5.  Subvouchers  or  bills  are  necessary,  and  should  be  appended  to  all  vouchers  when  it  is  practicable  to  obtain  them.  When  they 
cannot  be  obtained,  a  certificate  to  that  effect  should  be  added  to  the  voucher. 

6.  All  subvouchers  must  be  made  out  in  ink,  and  no  it^m  should  appear  on  a  subvoucher  for  which  payment  has  not  actually  been 
made  to  the  person  whose  name  it  bears,  and  when  signed  by  an  employ^  of  the  census  are  inadmissible. 

7.  When  money  is  paid  to  a  person  unable  to  write  his  name,  he  must  make  his  mark  with  his  own  hand,  and  the  act  should  be 
witnessed  by  some  other  person  than  the  disbursing  ofiBcer. 

8.  Receipts  for  payments  should,  when  practicable,  be  signed  by  a  principal,  not  by  an  agent.  When  signed  by  an  agent,  he  should 
sign  his  name  in  full,  and  the  fact  of  his  agency  should  be  certified  to  by  the  person  making  the  payment. 

9.  Treasury  drafts  or  checks  cannot  be  discounted  at  the  expense  of  the  government. 

10.  Accounts  for  services  must  give  the  dates,  and  it  must  be  stated  whether  they  are  inclusive  or  not,  and  the  rate  of  pay  mast  be 
given. 

11.  Actual  traveling  expenses  usual  and  essential  to  the  ordinary  comfort  of  travelers  will  be  allowed,  which  will  embrace  the 
following  items  of  expenditure  only,  viz :  Cost  actually  paid  for  fares  upon  railroads  (other  than  those  bonded,  over  which  transportation 
requests  will  be  issued  by  the  Superintendent  of  the  Census),  stages,  steamboats,  or  other  usual  modes  of  conveyance,  i.  6.,  street  cars  or 
omnibuses,  or  transfer  coaches  to  and  from  depots  and  hotels,  and  when  there  are  no  such  conveyances  moderate  and  necessary  hack 
hire,  not  exceeding  legal  rates,  and  baggage  fees  to  porters.  In  the  absence  of  public  conveyances,  wagons  or  saddle-animals  may  be  hired. 
Sleeping-car  fare  will  be  allowed  for  one  double  berth  for  each  person,  or  customary  stat«-room  accommodations  on  boats.  When  delays 
at  hotels  are  incident  to  and  necessary  for  the  performance  of  the  duties  for  which  the  traveler  is  ordered,  charges  for  hotel  expenses  will 
be  allowed  not  exceeding  $4  per  day,  the  bills  for  which  should  always  be  obtained  and  filed  as  subvouchers  to  the  account,  which 
should  give  the  dates  of  arrival  and  departure  and  the  rate  per  day.  No  charges  will  be  allowed  for  hotel  bills  when  the  detention  is 
unnecessary  for  the  execution  of  the  orders  under  which  the  Journey  is  performed.  Whenever  special  expenditures  are  made  for  meals, 
they  will  be  allowed,  but  for  no  other  items  of  refreshment  than  the  ordinary  food  provided  for  travelers.  Journeys  will  be  made  upon 
specific  orders.  The  items  authorized  must  appear  in  detail  upon  the  voucher  or  memorandum  attached  thereto,  together  with  sub- 
vouchers  in  all  cases  in  which  it  is  practicable.  No  other  items,  of  whatever  nature,  will  be  allowed.  The  agent  will  make  out  at  the 
end  of  each  week,  on  official  blanks  with  which  he  will  be  supplied,  vouchers  for  his  expenses,  and  a  report  showing  the  state  of  his 
funds  and  the  work  done  during  the  week,  and  will  immediately  mail  these  documents  to  the  officer  to  whom  he  is  directly  responsiblA. 
For  his  own  protection  the  agent  should  keep  duplicate  copies. 

METHODS  OF  INVBSTIQATIOX. 

Only  lit  the  case  of  mining  and  metallurgy  is  it  possible  to  frame  schedules  of  distinct  questions,  nor  even  in  the  case  of  these 
technical  inquiries  is  it  practicable  to  cover  the  whole  ground  by  this  method.  In  regard  to  the  remainin*g  sutjects  the  agent  will  be 
guided  by  the  topics  presently  to  be  mentioned,  and  will  necessarily  exercise  his  own  Judgment  as  to  the  best  method  of  seoniing  the 
desired  information  in  particular  localities. 

When  accurate  data  are  unattainable  on  any  topic,  estimates  must  be  substituted.  Where  such  a  course  is  unavoidable,  great  oare 
should  be  taken  to  arrive  at  the  best  possible  estimate  under  the  circumstances,  and  the  note  should  read :     **  Estimated  at " 

For  convenience  of  reference  a  list  of  the  printed  schedules  is  given  on  the  last  page  of  these  instructions. 

MINING  AND  METALLUBGT. 

In  order  not  to  burden  the  returns  with  data  as  to  mere  prospects,  agents  will  include  as  mines  in  the  schedules  under  this  chapter 
only  such  workings  as  are  now  being  prosecuted  and  which  have  produced  50  tons  and  upward  of  remunerative  ore,  or  which  show  a 
total  length  of  shafts  and  galleries  of  200  or  more  feet. 

So  far  as  the  printed  schedules  go,  the  answers  can  be  obtained,  in  great  part,  from  the  superintendent  of  the  mine  or  mill.  In  some 
cases  the  agent  will  have  to  calculate  the  required  answer  from  such  data  as  he  can  obtain ;  in  others  he  will  need  to  make  observatloiia, 
take  weighings,  etc. 

The  schedules  will  often  be  found  insufficient  to  cover  particular  cases.  For  example,  in  smelting  works  the  treatment  of 
intermediate  products,  such  as  dross  from  refining,  matte  or  regulus,  etc.,  varies  with  every  establishment.  Such  matters  are  not  to  be 
neglected  because  they  correspond  to  no  printed  questions.  The  agent  must  frame  a  schedule  corresponding  to  the  conditions  and  in 
general  harmony  with  the  printed  questions,  and  fill  it  out  in  the  same  manner.  Blank  pages  will  be  found  at  the  end  of  the  schedules 
for  this  purpose. 

Some  cases  are  not  considered  at  all  in  the  schedules,  because  they  are  rare  or  because  practice  is  not  sufficiently  uniform  in  dealing 
with  them.    Suggestions  will  be  made  on  a  few  such  cases.    For  the  rest  the  agent  must  provide  by  framing  schedules  for  himself. 

LIXIVIATION. 

Leaching  processes  being  closely  allied  to  amalgamation,  the  agent  will  find  it  possible  to  use  the  greater  part  of  the  general 
questions  on  amalgamating  mills  in  recording  the  data  concerning  llxiviation  works,  sometimes  with  the  change  of  a  word. 

The  leaching  processes  commonly  consist  of  three  steps :  Flrsty  converting  the  metal  into  a  soluble  compound ;  second,  leaching  out 
the  metallic  compound ;  third,  precipitating  the  metal.  The  first  step  is  usually  accomplished  by  a  roasting  process,  and  the  agent  is 
referred  to  the  schedule  on  roasting  furnaces.  The  methods  of  effecting  solution  and  precipitation  are  so  numerous  that  no  general 
schedule  can  embrace  them.  The  follo¥ring  topics  are  to  be  regarded  as  suggestions,  to  be  supplemented  and  elaborated  as  may  be 
required  to  embody  the  facts  in  a  concise  form : 

Percentage  of  the  metal  rendered  soluble. 
Apparatus  used  in  solution. 
Manner  of  applying  the  solvent. 
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If etkod  ci  prepmrimg  •olTent. 

Qmutity  of  aolTcnt  and  its  dOntion. 

8tete  wbellMr  tbe  extzactioii  is  repeated,  and  liow 

K  two  or  note  oc^rcntB  are  employed,  gi^e  tbe  data  foreacsb. 

Xatare  of  the  pRcipitant. 

Qoantity  cmplqjed. 

Apparatus  need  in  pzecipitatiiig. 

Hetliod  of  caRying  out  the  precipitatioii. 

Quality  and  character  of  the  precipitate. 

Method  of  rlftaiwing  the  preciintate. 

Hethod  of  dcttlxng  with  lesidoal  fluid. 

Some  of  the  potnts  to  he  obeerved  are: 

Knmher  «f  BMA  in  the  distiiet  employed  in  this  hosineBS. 

Seaeoos  of  the  year  in  which  it  is  earned  <m. 

Kationality  of  the  washers. 

ATCzage  earnings  of  washers. 

Total  amount  of  bullion  reooTcced  for  the  year  from  soch  washings. 

Whether  the  gnwrnd  wcniLed  is  Tirgin  or  old. 


Tbeae  sobjeets  are  to  he  treated  on  the  analogy  of  hydzanlic  mining. 


BiTcr  beds  are  worked  (1)  at  low  water,  (2)  hy  tmniBg  the  channel,  (S)  hy  dre^gn^ 
boat  or  floating  plai^brm,  and  perhapa  in  other  wana.    ne  agent  will  readily  find  in  Ai 
ownership,  cost,  expenditvre  <tf  labor,  and  the  likn,  ann  in  aome  ciawafnt  Ihe  tnatmsBt  «f 
brief  histoiy  d  specially  important  enteipxiaes  <tf  this  deaeriptiaB  is  dfinhle 

Bendes  nines «f  the  metallie  ores,  the  agent  win  Tisit  an  other  deponts  of  nseAdmiMnlBin  has 
worked,  sndi  aa  qnanies,  hanks,  ete.,  <if— 


Clay  (fire  clay,  brick  clay,  potters'  day,  kaolin). 


Ceasent  CBoann,"  "  Portland,"  ete.). 

Snlphnr. 

Czyolite. 


Ai^halt  andlntamea. 


Salt  (rock  salt,  aaltpans^  aalt  springs,  salt  flats,  and  As  Bkn). 
Other  aodinm  aalts  (cariDonate,  anlphateb  etc). 

ne  estaUishmeotB  in  whidi  tbeae  anbataaeea  are  prepared  fiir  macket 
are  eaapntiil  to  giro  the  raw  mat«erial  a  salable  Ihrm.    I^  ebqnation  or  diatilTlatinB  < 
of  saline  waters  are  eonseqnently  inelnded.     Ue  homing  <if  hrick  is  also  to  he  gqgaided  aa 
mannfiietore  <tf  pottery  is  erclnded,  aa  is  also  the  mannfsetnre  of  acid 
mannfsctnring  operations, 

In  investigating  these  depoalts  of  naefnl  nrinegals  the  aehednle  for  ninea  win  he  need  aa  ftr  aa  it  ia  direot^ 
to  apply  by  sli|^  changes  in  phraseology  to  the  caae  in  hand,  and  an  the  topies  tliere 

aa  minntely  inquired  into  aa  in  the  caae  ai  metaltir  minea.    Where  tt  fsals,  the  agent  win  embody  the  desired 
fimn  and  in  the  general  spirit  of  the  detailed  aehednlea. 

Eapedal  attention  is  to  be  giren  to  the  appUeabOity  of  the  raw  material  to  thepmpoaesflrwhSchitMeiglayndin^s  aita.  it  is 
plain  that  the  phyaical  properties  <if  boilding-etone^  date,  and  mica  are  of  prime  impuitanea,  whenaa  tbs  valne  ef  aalphnr,  mjawml 
mannres,  and  sodiom  salta  depends  chiefly  on  their  pnrity.  Special  proeesses  and  maehineiy  too  are  erideactly  ef  gieat  iutewat,  as 
indicating  the  modification  of  mechanical  methods  indnoed  hy  Tariations  of  wiatwrial  and  of  gealogioal  uuuiiiiiimi,  ami  win  reeeiva  dne 
attention.    Spedmens  wlU  be  collected  with  judgment  and  fiorwarded,  like  thoae  of  ores,  dnly  labeled. 

The  IbUowing  soggestions  wiU  be  €)f  nse . 

(telogieal  horizon  (give  anthority). 

Stmctore  of  stone  (whether  maadre,  thick-  or  tlun-bedded.  Jointed,  etc). 
Angle  of  cleayage  planes. 
Sires  of  blocks  obtained. 
BehaTior  in  trimming. 

BelatiTe  proportion  of  cutting  atone,  bridge  stone,  mhUe,  and  waste 
Beharior  on  ezpoaore  (whether  it  emmbles,  mats,  grews  harder,  etc). 

Any  details  aa  to  chemieal  eompodtion  (aaalyaea,  if  attafnahie,  with  name  «f  ctemM^  nhsthw  flwiiiiifritM  in  the 
kdy  aa  poadbia  how  mneh,  and  the  like). 
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For  what  parposes  the  stone  is  employed. 

The  peculiar  properties  claimed  for  it. 

Whether  it  takes  a  polish. 

Strength  (give  details  of  any.experim^ts  that  may  have  been  made  on  its  resistance  to  pxemire). 

Thinness  and  smoothness  of  slate. 

Methods  of  working. 

Machinery  employed  in  extracting,  hoisting,  cutting,  and  the  like. 
MUsa— 

The  average  and  maximum  size  of  sheets,  the  clearness,  and  the  like,  are  of  importance. 
Clay- 
Binding  properties. 

Impurities  (as  iron,  lime,  etc.). 

Color  of  burned  product. 

Ease  with  which  clinker-brick  are  made. 

Besistance  to  heat  (for  fire-brick)  and  tendency  to  "  drop"  or  fall  to  pieces  when  exposed  to  changes  of  tempervtnre. 

Strength  of  brick. 

Machinery. 
Cement — 

Binding  properties. 

Hydraulic  properties. 

Time  of  setting. 

Hardness  when  set. 

Besistance  to  chemical  action  (sewerage,  etc.). 

Machinery. 
Bitumen  and  aaphaU — 

Binding  properties. 

Hardness. 

With  regard  to  the  other  valuable  minerals  mentioned,  the  main  points  to  be  suggested  are  the  nature  and  amount  of  the  foxeign 

matters  or  impurities,  their  effects  on  the  treatment  and  use  of  the  raw  material,  and  the  apparatus  and  methods  employed  in  bringing 

the  latter  into  a  salable  condition. 

CLABENCE  KING, 

IHreoUnr  United  States  Geological  Swrvey, 

Special  Agent  Censue  Office. 


LIST  OF  SCHEDULES. 


A.  Metallic  mines. 

B.  Coal  mines. 

C.  Petroleum. 

D.  Charcoal- burning. 

E.  Hydraulic  mines. 

F.  Hydraulic  ditches. 

G.  Ore-dressing  works. 
H.  Amalgamating  mills. 
I.  Stamp  batteries. 

K.  Pan  amalj^amation. 

L.  Boasting  Inmaces  in  amalgamating  works. 

M.  Alternate  amalgamation  and  concentration  of  battery-sands. 

N.  Alternate  conceDtration  and  amalgamation  of  battery-sands. 


O.  Arrastras. 

P.  Smelting  works  in  general. 

P  1.       PreUminary  operations. 

P  2.       Smelting  in  shaft  furiiaces. 

P  3.       Smelting  in  reverberatory  furnaces. 

P  4.       Desilvenzation  by  zinc. 

P  5.       Pattinsonizinff. 

P  6.       Improving  of  lead. 

P  7.       Cupellation. 

Q.  Quicksilver  reduction  in  generaL 

Q  1.       Beduction  in  furnaces. 

Q  2.       Beduction  in  retorts. 

Q  3.       Quicksilver  condensers. 


Schedule  A.— METALLIC  MINES. 


(Beported  by 


..    No.—.) 


Name: 


State  or  Territory : 


County:  - 


District: 


2. 

8. 
4. 


Posmox : 

1 .  Topographical  (coosiderable  detail  ia  required) 

Potiition  i*eiatively  to  town 

PositioD  relatively  to  mills  or  works 

Position  relatively  to  lines  of  commonlcation 

Altitude  referred  to  sea-level 

Altitade  referred  to  nearest  important  valley  (give  name) 

OWHSBSHIP: 

5.  Name  of  firm  or  company 

Main  office  address 

Capital  stock 

Number  of  shares 

Par  vidue 

Quotation  June  1, 1880 

WorkiDg  capital 

Name  of  superintendent 

DimensioDs  and  area  of  mining  property 

Nature  of  title    


6. 


Date  at  which  the  property  came  into  present  ownership 
7.  Particulars  of  any  oatttldo  real  property  of  oompi 


>any  (as  wood>ranchos,  etc.) 
Gkolooical  data  :         ' 

8.  Character  of  outcrop 

Character  of  the  deposit  or  ore-bearing  formation  (whether  a  vein,  im* 

pregnation,  bedded  mass,  etc.) 

Dip  and  strike  of  ore-bearing  formation 

9.  IHmensionsof  deposit  so  far  as  known 

Occurrence  of  ore  in  the  ore-bearing  formation  (e.||r.,on  the  foot  wall,  in 

irregular  lenticular  bodies,  etc.) 


Geological  data— continued. 

10.  Ore  bodies,  their  size,  distance  below  the  snrfkoe,  etc 

What  proportion  of  the  ore-bearing  formation  has  been  prodnollTef . . 

11.  Conniry  rock,  hanging  wall,  description  (specimens) 

Counti^^  rock,  footwul,  description  (specimens) 

12.  Fossils  at  or  near  mines  (send  specimens,  with  minute  desoiiptlon 

position,  etc.) 

13.  Character  of  the  country  rock,  hardneia 

Tendency  to  swell. 


of 


14. 


Wet  or  dry  (distinguish  foot  and  hanging) . . . 
Faults  in  the  vein  (give  amount  ana  cQreot 


3tion  of  diaplMMment  where 
possible) 

15.  Minoralogical  character  of  the  ore  (specimens) 

Physical  character  of  ore 

16.  Nature  of  the  gangue  (specimens) 

17.  Quantity  of  water  entenng  the  mine  per  hour,  in  gallona  (a) 

Depth  of  the  water  level 

Is  there  any  notable  change  in  the  character  of  the  ore  At  the  water  Ivrelf 

18.  Temperature  at  various  depths 

DBVBLOFMBKT  : 

19.  Is  the  mine  opened  by  tunnel,  shaft,  orindinef 

Position  of  tunnel  or  shaft  relatively  to  cioppings 

Dimensions  of  tunnels  or  shafts 

20.  Greatest  depth  of  workings  (vertical) .—•••... 

Greatest  horizontal  development  of  workings ..••• 

Total  length  of  shafts 

Total  length  of  galleries  and  tunnels -•..•• 

Total  length  of  winzes ••••.••••••.«ito 

Customary  grade  of  galleries ...•••••••»••••••• 


a  One  miner's  inch  may  be  taken  at  700  gallons  per  hour. 
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SCBBDUUB  A.— METALIJC  MIXES— CootiiiMd. 


SiBim  or 


CCIJTWf  TlOll  OF 


f. 


23.  lliaiufia  tlucnrM  of  rtiam  woikod 

Cbancter  of  eroaiid  (svriliiije  or  not,  etc) 
Praportion  ofgallerif*  timbered 

24.  Wbethrr  povcr-driOa  arf  oMd 

If  M>.  sute  BOBber  nued,  their  kted,  aad 

25-  Kinds  of  powder  ward 

CiirumiKtaDcm  ander  which  eoch  is  used. . 
26u  U««B  Tntnme  of  one  toB  of  ore  in  nlBce. . . 

llesB  Tfrfconr  of  one  too  of  ore  broken  . . . 

Weiuht  asd  Tolame  of  s  esr-fUl  of  cobI.  . . 

HcBB  TohiBM  of  s  ton  of  waste  in  plsee  . . 

lleaB  voloBio  of  a  too  of  waste  broken  . . . 
X7.  Is  nixler^rroaBd  tranitportatioB  effected  bj 

Give  details  a<«  iu  nniuber  of  bmo  or  animals,  cv  system  of  machiaMy, 

f;ir  a'«po<isahl(* 

:Sf^  Ch^iacter  auMl  amouat  of  dead  work  done  dnriag  the  year 

AmonBtof  wast**  raiMfd  dnrin  :  the  year    ...     

Number  of  lous  of  water  nis«d  dnriBg  the  year   

HeaB  depth  from  which  ore  has  bet  b  raised  duiiBC  the  year  — 

Mean  depth  from  which  waste  has  been  raised  darac  the  year. . 

Meaa  dc^th  from  which  water  has  been  raised  daiiBC  the'year . 

ACCIDENTS: 

29.  Xnmber  of  bicb  fatally  ii^larad  dnrfai^  the  year 

Xnmberof  men  disabled  abore  one  week 


r 


I   Sorftcew 


J 


41. 


42, 


•csk«lai<4  as  if 


30. 


Caase  of  accidents. 


Men 

killed. 


Men 
Injured. 


Caving.  £sIl«rroof,  etc 

Prematnre  efploaiona  of  powder 

Fallinnof  c:«gcs 

Orerwindins 

FaUs  nnc^mnected  with  hoistiB|;  machiBery . 
Other  causes 


Plajtt 
31. 


32. 


33. 


34. 
35. 


36. 


37. 


Hoist  iBg-engiaes,  Bomber  in  use , 

Character  (Tertical  or  horiaontal ;  whether  eoopled ;  with  or  withoat  fly- 
wheel)   

DimenaioBS  of  drnm 

Power  of  hoistiBg-engiBes , 

PnmpiBg-eBgiBes,  Bumber,  aad  number  Ib  nae 

Character  aad  nuBoLictarer 

Power  of  pompiBg-eajrinea  

How  mochof  the  time  does  the  pomp  ocdiBarUy  rnnf 

Capacity  per  hoar 

Air-coBiprrsaors.  BBmber,  BBd  aamber  is  ase 

Character  aad  maBolkctarer 

Power    

Capacity 

To  what  distSBce  is  air  coBTryed  f 

Other  eagines  thaa  those  for  hoi^tiBg,  pompiag,  aad  oompreaaing;  their 
number,  parposes,  character,  and  power 

Boilers,  number,  and  number  in  nae 

Character  aad  sixes   

Style  of  grate    j 

HoiHt  ing-cables,  wire  or  hemp 

Flat  or  round 

Siz«;of  cable     

Avcraceload  hoiiiteil.  including  cage  

Average  duration  of  a  cable 

Total  number  of  tons  boiitted  on  one  cable 

How  often  aro  cables  inspected  t 

An*  cables  mended  f 

H«'ight  of  sheaves  above  shaft    .• , 

Diameter  of  sheaves   

Is  hoisting  effected  on  cases,  in  buckets,  orby  akipaf 

Are  safeties  used  to  provide  against  falling  f 

Are  safeties  used  to  prr>vide  a;:ainst  overwinding  f 


4S. 


44. 

45. 


Number  of  staff  (sD  essplayfes 
Agjn^cate  salaries  of  staff  per  T«ar . 
Is  sinking,  driving.  «to|dag,  or* o<Wr 

Explaia  syst(  m  ia  detail 

Equivaleiit  of  contract  work  ia  days'  labor 
Total  number  of  hoars'  work  done  during  the  3 

by  one  man) .' 

Total  Kora  paid  on  labor  accoont  (exchucre  of  staffs  dari^  tlie  3 

How  many  hours  a  day  IS  the  mine  worked  1 * 

Total  number  of  days  on  which  the  mine  has  been  In  active 

daring  the  year 

Total  horse-power  of  engines 

Total  quantity  of  water-fed  boilers  during  tke  year 

Pressure  of  steam . 

Quantity  of  fuel  burned  under  boilers  and  its  ckameiifr  <if 

tain  weight  per  cord  and  kind  of  wood) 

If  i^l  is  used  for  other  purpose^,  state  them  and  tke  imiaat 
Table  of  supplies  consumed,  and  th^  cost 


Supplies. 


Unit. 


Quantity 

eonsamed    Priea  par 
duxing  vnit. 

year. 


T«tal 


Fuel 

Timber 

Iron 

Steel 

Candles 

Giant  powder. 
Black  powder. 
Other  powder . 


Cord  

Ton 

Board  fiMt 
Pounds . . . 
Pounds  — 
Pounds . . . 
Pounds . . . 
Pounds . . . 
Pounds   .. 


48.  Average  cost  of  sinking  shafts  per  foot  (with  dimensions) . . . 
Avemge  cost  of  running  drifts  per  foot  (vrith  dimensions) . . . 

Cost  of  mining  per  ton  ore 

Total  cost  of  operations  before  the  mine  became  productive 

PBODUCTIOX: 


38. 
30. 


If  so,  state  system  of  safeties 

Arepnrops  uvd7  (if  so,  state  kind) 

And  capacity  per  hour 

If  Cornish  pumps,  state  length  of  rod 

And  number  and  weight  of  connterbalanoea 

How  are  signala  given  (by  bell  telegraph,  or  telephone)  f 

To  what  depth  can  operations  be  carried  with  the  present  plant  f. 

For  what  interval  of  depth  was  the  plant  ooaatraciedf 

Total  cost  of  plant  in  place  (iacludiiig  freight) 


47.  ,  Table  of  production. 


Tear 
cndin;:  Mav 
31.1680.  * 


Month 

of  June. 

1879. 


Month 

of  June 

1881. 


Total  number  of  tons  produced  dur- 
ing the     

Average  assay  contents  in 

Average  assay  content-^  in 

Average  as.«(ay  contents  in 


Minimum  contents  of  ore  extracted 

Worklntr  resnllsof  treatment  of  ore 

48.  Production  of  former  years,  if  attainable 

Total  production  up  to  June  1,  1879 

If  silver  is  estimated  in  dollars,  state  whether  the  market  value  or  mint 

value  (1  OS.  =$1.2929)  is  assumed 

Disposition  of  ouk: 

49.  Mill  or  works  at  which  the  ore  is  treate<I 

Do  these  mills  or  works  belong  to  the  mining  company  t 

If  theoro  is  sold,  state  average  price  per  ton 

Total  receivt>d  for  ore  during  the  year 

50.  Method  of  transporting  ore  to  mill,  works,  ar  market 

Cost  of  transportation  per  ton  

Who  pays  for  transportation  f 

51.  Date  of  the  commencement  of  mining  operations 

Date  at  which  the  mine  first  became  productive 


ScHKDULB  B.— COAL  MINES. 


(Reported  by 


No.  — .) 


Name:  .     State  or  Territory:  .     County: .     District: 

PoemoN : 

1.  Topographical  (considerable  detail  is  required) 

2.  Position  relatively  to  town 

Position  relati vel y  to  mills  or  works 

3.  Position  relatively  to  lines  of  communication 

'  4.  Altitude  referred  to  sea-level  

Altitude  referred  to  nearest  important  valley  (girename) 

OWXWHIP: 

5.  Name  of  firm  and  company 

Main  oiBoe  address 

Capital  stock ,. 

Number  of  shares 

Par  value 

QnotatkMiJuMl,lB80 

VOL  13 82 


OwmnsBiP— ooatinned. 

Work  in  g  capi  tal 

Name  of  superintendent 

0.  Dimensions  and  area  of  mining  property 

Nature  of  title '. 

Date  at  which  the  property  came  into  present  ownership. . 

7.  Particulars  of  any  outside  real  property  of  company 

GBOLOOICAL  DATA: 

8.  Character  of  out-crop 

9.  Ntimber  and  thickneas  of  seams 

10.  Overlying  rock,  description  (specimens) 

Underlying  rock,  doBoription  (spi  cimens) 

11.  Fossils  in  coal  or  oountry  rock  (send  specimens,  with  ndni 

of  positimB,  etc) 

IS.  Shape  and  area  ox  basin 
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Geological  data— continaed. 

13.  i*'aalt8  and  folda  (give  direction  of  main  axis  and  amount  of  diaplaeement 

of&ulU) 

14.  Character  of  coal  (anthraoitOi  bitominona,  or  lignite;  coking,  or  non- 

ooking) 

16.  Associated  minerals  (clay,  Ixon-on^  pyrites,  mineral  resina,  gypsum.    A 
full  reply) 

16.  Temperature  of  the  mine  at  TarioQs  depths 

17.  'Whether  the  rock  is  wet  or  dry  (distinguish  roof  and  floor) 

Qaantity  of  water  entering  the  mine  per  hour  in  gallons 

w  hat  is  the  water  level  f 

Is  theie  any  notable  change  at  water  levelf 

Dbyilopment: 

18.  Is  the  mine  opened  by  tunnel,  shaft,  or  incline  f 

Position  of  tunnel  or  shaft  relatively  to  basin  and  croppings 

Dimensions  of  tunnels  or  shafts 

19.  Greatest  depth  of  workings  (vertical) 

Greatest  horizontal  development  of  workings 

Total  length  of  shafts 

Total  length  of  galleries  and  tunnels 

Total  length  of  winces 

BnTEM  OF  WOBKIXO : 

20.  Character  of  prospecting  work  (whether  by  galleries  or  drills) 

Does  prospecting  iorm  a  regular  part  of  the  system  of  working  f 

Amoiintof  prospecting  and  system  pursued 

21.  System  of  working  seams  (by  pillars  and  stalls,  panel  work,  etc.,  described 

in  detail)        

22.  Minimum  thickness  of  seams  worked 

Proponioo  of  coal  left  standing 

Character  of  around  (swelling  or  not,  etc.) 

Proportion  ot^galleries  timbered 

23.  Occurrence  of  fire-damp 

Occurrence  of  other  gases 

Use  of  safety  •lamps 

M.  Whether  ootu-cutting  machines  are  used 

If  so,  state  number  used,  their  kind,  and  manufacturer 

25.  Kinds  of  powder  employed —  

Circumstances  under  which  each  is  used 

ItH.  Mean  volume  of  one  ton  of  coal  in  place 

Mean  volume  of  one  ton  of  coal  broken.... 

Weight  and  volume  of  a  mine  car-load  of  ooal 

Weight  of  an  empty  car 

27.  Is  underground  transportation  effected  by  men,  animals,  or  machinery  f. 
Give  details  as  to  number  of  men  or  animals,  or  system  of  machinery,  aa 

far  as  possible  

28.  Character  and  amount  of  dead  work  done  during  the  year 

Amount  of  waste  raised  diuing  the  year 

Number  of  tons  of  water  raisM  during  the  year 

Mean  depth  frtita  which  coal  hhs  been  ndsed  during  the  year     

Mean  depth  from  which  waste  has  been  raised  during  the  year 

Mean  depth  from  which  water  has  been  raised  during  the  year 

Accidents: 

29.  Number  of  men  fatally  injured  during  the  year 

Number  of  men  disabled  above  one  week 


30. 


Cause  of  accidents. 


Caving,  fall  of  roof,  etc 

Premature  explosions  of  powder 

Explosiousof  gas 

Falling  of  cages 

Overwinding 

Falls  unconnected  with  hoisting  machinery 
Other  causes 


Men 
kiUed. 


Men 
injured. 


32. 


33. 


Plant: 

31.  Hoisting-engines,  number,  and  number  in  use 

•Character  (vertical  or  horizontal ;  whether  coupled;  with  or  without  fly« 

wheel) 

Dimensions  of  drum 

Power  of  hoisting-eugines 

Puuiping-en^ineH,  number,  and  number  in  use  — 

('haracter  aud  moiinf.icturor  

Power  of  purapingongines 

Uow  much  of  tho  time  does  the  pump  ordinarily  run  f 

Capacity  per  hour 1 

Air-compresAors,  number,  and  number  in  use 

Character  and  manufacturer .• 

Power 

Capa<ity 

To  what  distance  ia  air  conve.vc<lf 

Other  enuine^  than  ihonQ  for  hoisting,  pumping,  and  compressing;  their 

uumbor,  purposes,  character,  and  power 

Boiler.H,  Dumber,  and  numbei  in  use 

Chill  acter  aud  Hizes 

Stylo  of  j:r.»t<t 

lioirttiug-cAl)le8,  wire  or  himp 

Kl;it  or  round 

Sizoof cable  ... 

Average  lotid  hoisted,  including  cage  or  skip  

A vei-a^e  dunition  of  a  cablo ^ 

Total  number  of  tons  hoisted  on  one  cable 

How  often  are  cables  inspected  t 

Are  cables  mended  1 

Height  of  sheaves  above  shaft 

Diameter  of  sheaves 

Is  hoisting  effected  on  cages,  in  buckets,  or  by  skipsf 

Are  safeties  used  to  provide  against  fallingf      

Are  safeties  used  to  provide  against  overwinding  f 

If  so,  state  system  or  safeties 


PULMT— continued. 

88.  Aro  pumps  usedf 

If  so,  state  kind 

And  capacity  per  hour 

If  Cornish  pumps,  sti^  length  of  rod 

If  Cornish  pumps,  number  and  weight  of  oounterbalaDoes 

89.  How  are  signals  given  (by  belL  telegraph,  or  telephone)  f 


40.  To  what  depth  can  o|>erations  be  carried  with  the  present  plaiitf . 


For  what  interval  of  depth  was  the  plant  designed 
Total  cost  of  plant  in  place  (including  freight) 

COXSUMPTION  OF  I.ABOB,  FOWKB,  AKO  MATBRXAL: 

41.  Table  of  employes,  wages,  and  shifts 


Miners 

Surface  workmen 
Foremen 


Average 

number 

employed. 


I 


Length  of 
shift. 


Waces 
per  shift 


6s  not  engaged  in  manual  labor) . 


42. 


43. 


44. 


45. 


Number  of  staff  (all  ei 
Aggregate  salaries  of  sta 

Is  sinking,  driving,  stoping,  or  other  work  done  on  oontractf 

If  so,  explain  system  ill  detail 

Equivalent  of  contract  work  ft»r  the  year  in  days'  labor 

Total  number  of  hours'  work  done  during  the  year  (calculated  aa  if 

by  one  man) 

Total  sum  paid  on  labor  account  (ezolnsiTO  of  staff)  during  the  year 

Total  horse-power  of  engines 

Total  quantity  of  water-fed  boilers  during  the  year 

Pressure  of  steam 

Suantlty  of  fuel  burned  under  boilers,  and  its  character  
'  fael  is  used  for  other  purposes,  state  them  and  the  amount  used . . . 
Table  of  supplies  oonsumed,  and  their  cost 


Supplies. 


Unit 


Fuel t  Tons 

Timber Board  feet 

Iron Founds... 

Steel Pounds  . . . 

Candles Pounda  . . . 

Giant  powder [  Pounds  — 

BLack  powder '  Pounds  ... 

Other  powder i  Pounds 


Quantity 

consumed 

during 

year. 


Price  per 


Total 


46.  Average  cost  of  sinking  shafts  per  foot  (with  dimensions) . . . 
Average  cost  of  running  drifts  per  foot  (with  dimensions) . . . 

Cost  of  mining  per  ton  coal 

Total  coat  of  operations  before  the  mine  beoame  productive. 

Pboduction: 

47.  Table  of  production 


Total  number  of  tons  produced  in. 


Year 

ending  June 

1,1880. 


Month 
of  June,  1879. 


Month 
of  June^lSao. 


Proportion  of  slack  produced 

Production  of  former  years,  if  attainable. . 

Total  production  up  to  Juno  1,  1879 

48.  Principal  purposes  for  which  coal  ia  used 

Steam-raising  power , 

\       Friability  and  behavior  Lu  drying 


34. 
35. 


30. 


37. 


Sulphur. 

Moisture. 

Aah. 

49.  Contents  of  coal  in 

Give  more  complete  analvsis  if  possible. 

60.  Average  market  price  or^coal  at  mine... 

Transportation  facilities  to  markets 


51.           Principal  mai  kets. 

Approxi- 

mate  quan- 

titles 

shipped. 

Rate  of 
flight. 

Betaa 
price  at 
market. 

1 

62.  Date  of  the  commencement  of  mining  operations 
Date  at  which  the  mine  first  beoame  produotive .. 
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ScHEDCLB  C— PETKOIXTIL 
(Reported  by .    Xo.  — . 


1. 

2. 


rriatiTvlj  to  voiik* 


I 


It.  Dcv«h«<fvrll 
Isvvil 


•rMflfl 


IL 


f 

i: 

u 


D. 

by 


BUKXIKG. 


L 
2. 


S. 
Kl 
4.  X 


< 
rdbtzTchr  to  tova 

rdbrtrcfy  to  works  or 

niiiinly  toT" 


4ifedlii 


Diato  «t  vkick  pi«^rtty 
Hov  kac  vffl  — |>pjyrf 


C     Xi 


Itovisvciwl 


of  bMgh  aad  tvic  «r  fBli^».) 


o»y 


Atvkat 
Ifttkev< 
At( 


tetke 


e«tf 

eutf 

ofhOkto* 


t.  Is  the  vood  cham4  !■  pita.  atoekA. 

Bmr  Btaajof  eatb  iaowrf    

Gire  reaaoM  torprcAcnBC  tkk 
H   i ■■■■!•£  w 

«rk«nid«( 

DBnttos  «f  eocUaif 

If.  ▲»  any  4lmit\9^km  pradwto 
A  ▼•«»««  MODbcr  of  Muittls  < 

of  aliaifcilof 


11. 


U. 


Ji 


ISA.   Ji 


Iterosmox  or  rBoni'CT: 

14.  To  wbaBL  iiud^«i  is  t^  cluavoaS  sbippeAt 

Cost  vf  etfOJMt^  it  toBMD^iet 

li>  it  sent  IB  balk  or  sacks  T  

Hcnr  is  it  tzmnqsortodl 

Averscr  jnaoeat  naadbBt 

PlM  III  II.OK  07  AITAKATDS. 

15.  Gi^e  ahajM*  and  rtimwisimn  of  k2as, 
14.  If  kflns.  ^nt^ 

llstw  ial  of  which  jmbbi  i  bi  uA 

SooTvt!  from  which  matoriai  is 

A versi!*'  duration 

Cost  i-S  UBiklntg .   ■ 

IT.  If  stack  «n  pit.  0v»^ 

Tiim>  rcHfairad  fur  cuustiuctitm 

Cost^tf  ouDSEroctioB 

Mateiia]  -amri  for  cmverinf: 

14.  Aa  J  other  interBstiiic  dataals  of 


SCHK&uix  £.~HTD£AUIJC  MIXES. 
(Bepoited  by .    Xo.  — .) 


2. 


nAsfiviljr  to  iwB 


4at^iB 


Xnather  of 
Parralne 
QootatK»  JsBe  1, 
workiBfi  onrito] . 
Xaaror 


^*  » 
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Schedule  H.— AMALGAMATINO  MILLS--Continiied. 


COKSUVFTIOy  OF  LABOB.  FOWBR,  AK1>  MATERIAL— COntllined. 

§|uantiry  of  fnel  consamed  in  roAsting  dnriDg  the  year 
f  fnel  is  n«ed  for  any  other  purpose*  state  them,  and  the  amount  used. 
11.  Table  of  supplies  eonsnmed,  and  their  cost 


Fuel 

Qnioksilver. 

Silt 

Bluestone  .. 
Cast  iron  ... 

Steel    

Lubricators. 


Unit. 


Cord  or  ton 

Pounds 

Pounds .... 

Pounds 

Pounds 

Pounds 

Gallons  .... 


Total 

consump- 

tion  for  t  ne 

year. 


Price  per 
unit. 


Total  cost 


LoeBKS  OF  MBTALB: 

12.  Percentage  of  assay  value  of  gold  extracted  bj  first  treatment 

Percentage  of  assay  value  of  Bilver  extrnctrd  oy  first  treatment 

Mean  assay  value  of  taUings  in  gold  and  silver 

Mean  assay  value  of  slimes  in  gold  and  silver 

Cost  of  milumo: 

13.  Cost  of  mill  (including  ft^ight) , 

Cofltof  milling  per  ton  oro 

TSBMb  fob  custom  MILLING : 

14.  Price  charged  for  milling  per  ton  ore 

Agreement,  if  any,  as  to  per  cent,  of  bullion  retumecl  to  mine  owners 

Do  slimes,  tailings,  and  agitator  sands  belong  to  the  mill  f 

15.  Terms  on  which  ore  is  purchased,  if  any.    (If  a  sliding-scale  is  in  use, 

give  it  in  full; 

Who  pays  for  the  transportation  of  the  ore  to  the  mill  f    If  the  mill  pays, 

at  what  rates!...: 

Means  of  transportation 


Pbgduction: 

18.  Table  of  produetion  during  the  year  ending  June  1, 1S80. 


•    Tons 
worked. 

Haan  assay  value. 

Bullion  prodnoed. 

Fine  gold. 

Finesflver. 

Fine  gold. 

FineailTsr. 

Ore 

Tailings 

Slimes 

1 

(If  the  bullion  product  cannot  be  immediately  given  in  fine  metal  the 

agent  must  calculate  it  ttom  the  other  data) 

Fineness  of  bullion  in  gold  and  in  silver 

What  metal  or  metals  constitute  the  residue? 


Ore  slimes  and  tailings  treated 

Fine  gold  extracted 

Fine  silver  extracted 


18.  Production  for  former  years,  if  attainable 

Total  production  up  to  June  1,1879 

If  silver  is  estimated  in  dollars,  state  whether  the  market  value  or  mint 

value  (1  oz. =$1.2920)  is  assumed 

Disposition  of  blxliox: 

19.  To  what  market  is  it  shipped! 

Through  what  transiMrtation  company  ....* 

Charges  incurred  in  getting  bullion  to  market 

Discount  on  bullion 


Schedule  I.— STAMP-BATTERIES. 
(Heported  by .    No.  — .) 


Kame: .    State  or  Territory :  .    County: .    District: . 

COXBTBUCnON : 

1.  Crushing,  wet  or  dry 

Where  was  the  battery  manufactured,  and  by  whom  f 

l^umber  of  stamps 

Number  of  stamps  per  battery 

2.  Weight  of  stamps,  new 

Welphtof  shoo,  now 

Weight  of  die,  now 

Arc  tbo  gnides  of  wood,  iron,  or  brajis ! 

Are  tho  shoes  and  dies  of  iron  or  steel  f 

Precise  character  of  metal  (e.  g.,  nearly  white  mottled  iron,  Franklinite. 

etc.) 

Number  of  cams  per  stamp 

Maximum  drop  attainable 

8.  Width  of  mortar  at  the  bottom  of  screen 

Level  of  new  die  surface,  measured  from  lower  edge  of  discharge 

Discharge',  single  or  double 

Kind  of  screen  used  (0.  g.,  needle-punched,  brass  wire,  etc. ;  make  spe- 
cial mention  of  concave  scfet^ns,  if  uKed) 

Number  of  screens  («.  o.,  No.  4  or  No.  60) 

Is  tho  battery  provided  with  a  copper  plate  fur  amalgamation  f 

4.  If  a  separate  engine  is  used  in  running  tho  battery,  stat4)  it«  power 

How  many  stamps  are  run  by  a  single  counter-shaft  and  puUcy  f 

Is  t be  battery  fed  by  hand  or  machiuesf ' 

If  by  machines,  state  name,  manufacturer,  and  number 

How  many  roclc-breakers  are  used  ? 

State  name,  mannf ac.tnrer,  and  number • 

5.  If  tlie  crushing  is  di y.  state  manner  in  which  the  ore  is  dried 

If  the  mortar  is  built  of  plates,  mention  the  fact,  the  general  method  of 

construction,  and  its  success 

Adjustment: 

6.  Mean  fall  of  stamps : 

Number  of  blows  per  minute 

Order  in  which  the  stamps  in  each  battery  fall 

Average  rotation  of  stamps  in  rising! 

Average  rotation  of  stamps  in  falling 

DUTT  OF  BATIRUT: 

7.  Mineraloglcal  character  of  ore 

PhTsical  character  (state  hardness,  toughness,  etc.,  as  exactly  aa  pos- 
sible)   


DtTTT  OF  BATTBBT— continued. 

8.  Averagonumberof  tons  ore  crashed  per  day  per  stamp 

Maximum  a  mount  of  ore  crushed  per  day  per  stamp 

What  weight  of  stamp  and  what  drop  gives  the  nest  result  with  theee 

dn*sf 

9.  If  battery  amalgamation  is  practiced,  state  amount  of  gold  caught 

If  battery  amalgamation  is  practiced,  state  amount  of  silver  caught 

Proportion  of  ea«'h  to  contents  of  ore 

How  much  gold  and  silver  does  battery  amalgam  eontaia  per  ounce? 

Wear  and  coksumptiox  : 

10.  How  long  do  average  cams  last  f 

How  long  do  average  shoes  last! 

How  Ion  g  do  average  dies  last  f 

How  long  do  average  screens  lastf 

How  Ion  g  do  average  stems  last  f 

What  is  the  average  weight  of  old  shoes? 

What  is  the  average  weight  of  old  dies  ? 

What  is  the  usual  fracture  of  cams? 

11.  <«et  or  calculate  tho  loss  of  weight  of  shoos  and  dies  per  ton  ore  crushed. 
If  batterv  amalgamation  is  practiced,  state  quantity  of  quicksilver  adde4 

in  the  battery 

If  the  battery  crushes  wet,  state  quantity  of  water  per  ton  crushed  (a)  . . 
Is  the  water 'clean,  or  pumped  back  from  tho  settling  tanks  ? 

12.  What  is  the  shape  of  tne  surfaces  of  old  shoes  and  dies  ?   

Give  depth  of  the  depression  or  height  of  elevation  of  the  center  of  eaek 

from  the  edge ^ 

Method  of  handling  dbt-crushbd  ore: 

13.  State  method  of  removing  fine  ore  from  tmat  of  screens 

Method  of  HANDLnca  pulp  in  wet  crushino: 

14.  If  cnishing  is  wet,  state  minimum  grade  of  sluices  to  settling  tanks,  and 

diHtances   

Total  area  of  settling  tanks 

Number  of  compartments 

Area  and  depth  of  each 

15.  Number  of  compartments  through  which  the  pulp  fiows  at  any  one  time. 
One  stream  passing  through  the  settling  tanks  carries  the  pulp  from  huw 

many  stamps? 

How  deep  is  the  pulp  in  a  tank  compartment  when  it  is  regarded  as  ftillt 
How  many  tons  of  dry  pulp  does  this  represent  ? 

16.  W hat  percentage  of  ore  passes  from  the  mill  aa  slimes  ? 

Area  and  depth  of  slime  ponds 


a  One  miner's  inch  may  be  taken  as  700  gallons  per  hour. 


Schedule  K.— PAN  AMALGAMATION. 


(Reported  by 


No.  — .) 


Name: .    State  or  Territory : .    County: .    District: . 

BXTENT  of  PLANT: 

1.  Number  of  pans  for  working  ore 

Number  of  settlers 

Number  of  agitators 

Nnml)er  of  ctcan-np  pans 

Number  of  tailings  pans  (for  working  ooncentrations  from  ore  already 

once  worked)     

Num  ber  of  hydraulic  strainers 

Number  of  quicksilver  pumps 

Number  of  retorts 

Number  of  melting  ftimaces 


Pans  fob  working  obb: 

2.  Dimensions  of  ore  pans 

System  of  ore  pans 

Name  of  maker,  and  place  of  manufacture 

Number  of  shoto,  ana  weight  of  set,  new 

Number  of  dies,  and  weight  of  set,  new 

What  provisions  are  made  for  heating  pans  ? 

3.  Customary  number  of  revolutions  per  minute 

Weight  of  charge,  dry 

Temperature  ordinarily  maintained 

Is  heating  eflfected  by  live  steam  or  exbaoat  ateam? 
How  long  does  it  take  to  work  a  charge? 
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BCHEDULE  K.— PAN  AMALGAMATION— Continued. 


Pak8  fob  wobkiko  obs— oonttnned. 

Is  the  muller  kept  down  all  tho  Ume  f 

If  not,  how  lonn  after  Uie  bepinniDR  of  the  charge  is  it  raised  f 

4.  How  much  qnickeilvcr  is  charg^od  to  tho  pan  t 

Is  a  certain  amount  of  quicksilver  charc;ed  per  onnoe  of  bollion  in  the 

ore? 

If  not,  what  rule  is  adopted! 

At  what  period  is  the  quicksilver  addedf 

5.  What  other  chemicals  aio  added  to  each  charcef 

In  what  quantities  t 

At  what  period! 

What  rule  is  adopted  in  arldin^  chemicals! 

6.  Is  iron  a<lded  in  Miaviugs  and  the  like! 

If  salt  is  used,  state  source  of  supply 

7.  How  much  quicksilver  is  losl  per  ton  of  ore  treated! 

W  bat  is  tho  average  weight  ot  a  set  of  worn-out  shoes  ! 

What  is  the  average  weigh t  of  a  set  of  worn-out  dies ! 

Calculate  consiunption  of  iron  of  shoes  and  dies  per  ton  of  ore .  

Calculate  consnmpt  ion  of  iron  shavuies,  etc.,  if  used,  per  ton  of  ore 

8.  Has  explosive  gas  ever  been  noticed  in  the  pans!  Ii  so,  state  detaUs 

Has  the  machlnerj  ever  been  electrically  chaiged  !  If  so,  state  paiticulara 

in  detail 

0.  How  often  are  the  pans  cleaned  up!  

Is  there  a  general  clean  up  of  the  mill ! 

Sbttlbbs: 

10.  Dimeosions  of  settlers 

Customary  number  of  revolutions  per  minute 

How  long'is  a  charge  kept  in  the  settler! 

How  long  after  opening  the  highest  plug  is  the  settler  completely 

emptied! 

Amalgam  and  QuicK8n.vBB: 

11.  Is  tho  quicksilver  which  passes  through  the  strainers  carried  back  to 

the  pans  in  buckets,  or  pumped! 

Of  what  material  are  the  straining  bags? 

Is  the  amalgam  ftom  the  strainiug  baga  put  through  a  olean-np  pan! .. . 
If  so,  state  dimensions  and  capacity 

12.  If  an  hydraulic  strainer  is  used,  state  pressure 

If  hot  straining  is  employed,  state  systtm,  temperature,  and  results 

What  is  the  gold  and  silver  contents  of  an  ounce  of  amalgam  as  it  goea 

to  theretorta! 

BSTOBTnCG: 

18.  Dimensions  of  retorts 

Is  the  vent  at  the  center  of  the  rear  end  or  at  the  upper  edge! 

If  the  former,  is  it  tho  practice  to  turn  the  retorts  after  one  side  is  woraf 

Is  the  section  of  the  retort  circular,  and  if  not,  of  what  shape ! 

14.  What  weight  of  amalgam  is  charged  in  aretort! 

How  deep  IS  the  retort  filled! 

Is  the  amalgam  charged  in  cups? 

Or  divided  by  d  isk s  of  sheet-iron  ? 

How  long  does  it  t ake  to  retort  a  charge  ? 

How  much  fuel  is  burned! 

16.  Describe  as  nearly  as  possible  the  temperature 

How  much  quicksilver  is  lost  in  distillation! 

State  whether  the  vent  often  chokes 

If  so,  to  what  cause  is  it  ascribed! 

How  many  charges  does  the  average  retort  stanfl! 


BXTDBTIKG— continued. 

10.  FineneM  of  retorted  bullion  in  gold 

Fineness  of  recorted  bullion  in  silver 

How  much  copper  does  it  contain! 

How  much  iron  does  it  contain! 

How  much  lead  does  it  contain!    

How  much  quicksilver  does  it  contain ! 

Mxlting: 

17.  Crcneral  character  and  dimensions  of  fbmace .' 

Size  of  pots,  their  material  and  maker 

Fluxes  eroploye<l 

How  much  quicksilver  does  the  bullion,  retain  after  melting  t 

Agitatobs: 

18.  Dimeosions  of  agitator) 

Kumber  of  revolutions  per  minute « 

How  much  amalgam  ia  recovered  from  agitators  t 

What  do  agitator-sands  assay! 

Taildtgs: 

10.  What  do  the  mill  tailings,  after  leaving  the  agitator,  aasay  ? 

Are  they  concentrated} 

If  on  blankets,  state  total  length  of  blanket  sluices  (not  of  compartments) . 

Width  of  bhinkets 

By  whom  manufactured 

Immber  of  c^impartments  in  each  aluioe 

Gradeof  blanket  sluices 

20.  What  ouantity  of  conoentrationa  is  obtained! 

What  no  they  assay !  

Quantity  of  gold  and  silver  estimated  as  escaping  fhnn  last  sluice  per  ton 

of  ore 

21.  Are  the  concentrations  allowed  to  weather  before  retreatment  t 

If  so,  how  long! 

If  they  are  otherwise  treated  (for  instanoe  roasted)  state  the  method — 

22.  Whi^  proportion  of  the  assay  value  of  the  concentrations  is  recovered  by 

reamalgamation!  

How  does  the  pan  amalgamation  of  concentrations  differ  from  that  of  ore?. . 

23.  If  tho  whole  of  the  tailings  is  saved  and  treated,  state  the  fact 

If  the  tailings  are  saved,  out  not  treated,  mention  it 

SUMES:  (a) 

24.  Area  and  depth  of  slime-basins 

What  quantity  of  slimes  ia  caught! 

What  qtuintity  of  slimes  is  estimated  aa  lost! 

Assay  value  of  slimes 

25.  Arethey  treated  at  the  mill  or  add! 

If  treated  at  tho  mill,  state  method  or  results 

If  sold,  state  price  paid ' 

26.  How  many  men  have  been  salivated  during  the  year! 

What  is  the  averare  period  of  disablement! 

SAMPLOtG  AKD  AMATXKG: 

27.  Are  samples  of  ore  taken? 

If  so,  state  how;  how  often,  and  what  quaniitiea 

Are  battery  samples  taken-— how,  and  how  often  ! 

Are  tailin  g  aamples  taken->how,  and  how  often  ! 

28.  State  method  oi  taking  bullion  samplea,  whether  ttom  malted  or  solid 

bullion;  ftom  what  part  of  barer  pot,  eto 

Is  the  ore  assayed  in  cruoiblea  or  scoriflers ! 

Are  ore  assays  oorreoted  for  loss  in  assaying! 


a  The  amalgamation  of  slimes  ia  sometimes  performed  in  pans  of  peculiar  eonstmction,  for  instance,  with  several  mullera.    In  such  eases  the  agent  will  fhune 
a  schedule  appliMble  to  the  case,  and  based  on  the  scheme  for  ordinary  pana. 

ScHKDiiLB  L.— ROASTING  FURNACES  (IN  AMALGAMATING  MILLS). 

(Reported  by .    No.  — .) 


Kame : .    State  or  Territory :  — .    Comity :  .    District :  — . 

FiTBNACFfl: 

1.  Number  of  fomaoea 

Number  in  use 

Name  by  which  the  fbmace  is  known 

General  system  of  fhmace  (aa  revolving  cylinder,  ahaft-fhmace,  etc) .... 

2.  Principal  dimensions,  with  diagrams 

8.  Kind  of  lining  and  source  fhmi  which  it  is  obtained 

Any  important  details  of  construction 

4.  Does  the  ore  pass  through  the  ftonace  conUnnously,  or  is  one  charge 

finished  before  a  second  is  begun? 

How  often  is  the  furnace  shn  t  oown  for  repairs  ? 

What  is  the  capacity  of  the  fhmace  per  twen^>four  hours  ? 

5.  Method  of  conveying  the  ore  to  the  fumaoe 

Method  of  feeding  the  ore  into  the  famace 

If  any  meohaniam  is  used  in  feeding  salt  describe  it 

»: 

6.  Prindpsl  maninnlations  in  roasting 

Describe,  by  colors,  the  temperatnrea  used  in  roasting 

7.  Average  tenor  of  the  ore  which  is  roasted,  and  any  known  details  of 
composition 

Rule  for  mixing  ores  ofdifferent  grades  and  qoalitiea 

8.  If  the  ore  is  roaated  charge  by  charge,  what  aoea  the  charge  weigh  ! 

How  long  is  a  charge  roaated ! 

What  is  the  interval  of  time  between  ttie  charging  of  two  snooesaiTe 

charges? 


Pbocihh    continued. 

9.  If  the  ore  is  roasted  continuously,  how  long  is  any  particle  of  ore  ex- 
posed to  the  roaating  action? 

10.  lassltusedin  roasting! 

11.  If  so,  whst  ouantity  per  ton,  on  the  average? 

Is  the  aalt  aaded  with  the  raw  ore,  or  when  it  la  partially  roasted,  and  if 

th  e  la  1 1  er,  at  wh  at  period  ?  

What  governs  the  amount  of  aalt  added !  

What » the  average  sulphur  contents  of  the  ore  roaated  t 

Ho w  close  is  it  necessary  to  keep  to  thiasnlnhur  coot  ('nts? 

What  is  the  average  per  cent  of  metal  chlondiaed!    

Labor,  fukl,  axd  powkb: 

12.  Number  of  men  employed,  and  length  of  ahifts 

What  fuel  is  used! 

How  much  per  ton  of  raw  ore! i 

If  the  furnace  is  a  mechanical  one,  what  is  the  power  used  to  drive  it?. .. 

BiSULTS: 

18.  Loss  of  weight  of  ore  ia  roasting 

Tenor  of  routed  ore,  and  any  known  details  of  oomposition 

Flub-duit: 

14.  Number  of  flue-dust  chambers 

Deaoribe  their  general  construction  and  dimensions,  with  diagram 

15.  Amount  of  flocHd  oat  caught  per  too  of  ore  roaated 

Suppoaed  lossof  flue^lnst 

Tenor  of  floe-dust 

Differences  in  composition  betwesB  flae-dnst  sod  roasted  ore 


SCHBDULB  M.—ALTERNATE  AMALGAMATION  AND  CONCENTRATION  OP  BATTERT -SANDS  (BEGINNING  WITH 

AMALGABIATION). 


(Reported  by 


No.  —.) 


Kama: .    State  or  Territory: .    County: .    District: 

Amaloamatiok  ov  pulp  oh  SLincis : 

L  Number  of  amalgamated  battery  alnioea 

Slope  of  amalgamated  battery  uuioea 

Width  of  amalgamated  battery  sluices 

Lengthofaalaice 

Quantity  of  bullion  recovered  fhym  these  slolces 

And  its  pre  portion  to  the  metal  contained  in  the  ore 


Amalgamatiox  of  ruLT  ON  SLincia-continiied. 

2.  If  any  other  apparatus  is  employed  in  fhmt  of  the  battery,  instead  of 
amalgamated  aluiees,  state  parncnlara 

COKCKXTRATION  OV  TAIUXOS  TOOM  AMALGAMATID  SLtHCKS : 

8.  State  kind  of  concentrator 

Number  of  apparatuaes       

Host  important  dimensions 

Quantity  of  pulp  concentrated  by  one  concentrator  in  twenty-foor 
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PRECIOUS  METALS. 


ScnEDULB  M.— ALTERNATE  AHALOAIIATION  AND  CONCENTEATION  OF  BATTERT-SANDS,  ETC.— Continned. 


TAIUKGe  FBOM  COM CKIITRATOSB— OOntinVfld. 

What  disposition  ia  made  of  them  f 

If  sold,  state  price 

If  chlotldizeu  for  mill  company,  state  rate 

And  per  cent,  of  bolUonretorned 

TaIUNGB  PBOH  PANS: 

7.  Qaoi^tity  of  pan  residoes  obtained 

Assay  value 

Disposition 

If  sold,  state  price 

Ifchloridizedformilloompany,  state  zate 

Andpercent.  of  bollion  retained 


Ck>NCKNTIlATION  OP  TAILIXG8  FBOM  AMALOAlfATKD  BLUICB8— OOntinned. 

If  the  sands,  or  a  portion  of  them,  are  concentrated  a  second  time,  state 
the  particnlars 

4.  What  quantity  of  concentrationa  ia  obtained  per  day  and  per  ton  ore 

crashed  f 

How  are  the  concentrations  treated  (if  by  pan  amalgamation  nse  pan 

schedale)f 

Whatdo  thocnncentrationaaaaayt 

TAXUKGS  PROM  COXCE5TRATOB8: 

5.  How  are  the  tailinga  from  concentratora  treated  f 

If  farther  concentrated,  state  nnmber  and  dimenaiona  of  apparatus 

8.  Qnantity  of  concentrated  tailings  caught 

Aasay  value  of  concentrated  tailinga  caught 


Schedule  N.—ALTEENATE  CONCENTRATION  AND  AB4ALGAMATI0N  OF  BATTEBY-SAND8  (BE6INNINQ  WITH 

concentration;. 


(Reported  by 


-.    No.  — .) 


'i 


1 1 


Kame:  — — .    State  or  Territory : .    County:  — .    District:  — . 

COKCKNTBATION  OF  PULP  ON  BLANUSTS : 

1.  Number  of  blanket-sluices , 

Slox>eof  blanket-slnicee ' 

Width  of  blank et-slaices 

Length  of  a  sluice 

Number  of  blankets  in  a  sluice 

2.  Freqnenoy  with  which  blankets  are  washed   (discriminate  blanketa 

nearest  battery,  next  lower,  and  ao  on) 

Quantity  of  blanket  concentrations  obtained  per  ton  ore  crashed 

ikBBay  value  of  blanket  concentrationa 

Amalgamation  op  blanket  coxcknthatioks: 

3.  Short  descriptiun  of  amalgamator 

?un  D ti  ty  of  bullion  recovered 
emperaturu  of  water 

Quantity  of  water 

Tailings  fbom  amalgamator: 

4.  If  treated  on  amalgamated  surfaces,  state  their  nature 

Is  the  copper  of  such  surfaces  silver-plated  before  amalgamation  t 

State  length  of  surfaces 

State  breadth  of  surfaces 

State  slope  of  surfaces 

Depth  of  water  on  plates 

6.  If  any  mechanism  is  employed  as  a  snbstitnte  for  a  portion  of  the  amal- 
gamated sluices,  state  its  nature  and  general  dimensions 

6.  How  long  do  plates  last  without  reamalgamation  f 

If  the  copper  plates  are  silver-plated,  what  does  it  cost  per  square  foot  f . . 

How  long  does  the  plating  last  t 

What  quantity  of  material  is  caught  on  the  foregoing  sluices  and  sub- 
stitutes f  

W  hat  is  its  value  by  assay  t 


»'~        -  '  ■  .     ■ 

Tailings  fbom  battbbt  blankxt-bluicxb: 

7.  What  means  are  taken  to  extract  the  metal  fhmi  blanket-afadoe  tidl- 

ingsf 

If  similar  apparatus  to  that  in  use  for  amalgamator  tailings  is  employed, 

stato  extent 

Quantity  of  material  caught 

Value  of  this  material  by  assay 

8.  If  some  different  apparatus  is  used,  state  oonstniction,  dimenriona,  and 

results  .  — ; 

TBKATMKNT  of  MATKBULL  collected  fbom  BLinCBS,  etc. : 

9.  State  total  quantity  of  material  collected  from  aluioea,eto 

State  assay  valno  of  material  collected  from  slaioes,  eto 

How  is  it  treated? ' 

If  in  pans,  continue  description  on  pan  schedole 

TBEATMENT  op  TAILINGB  ESCAPINO  fbom  MILL  8LUICB8: 

10.  State  general  method  of  concentrating  mill  tailings 

Nimiber  and  principal  dimensions  of  apparatas 

Ouant it y  of  concen tra  ted  tailing  obtained » 

Assay  value  of  concentrated  tailings  obtained 

11.  Disposition  made  of  concentrations 

If  sold,  St  ate  price  

If  worked  for  mill  company  in  chlorididng  works,  state  price  per  ton 

paid  fur  treatment 

And  per  cent  of  assay  value  returned  by  ohlorldiiatlon  works 

Pan  TAILINGS: 

12.  Quantity  of  residues  fh)m  pans  obtained 

Assay  value 

Disposition 

If  sold,  state  price 

If  chloridizea  for  mill  company,  at  whatprioef 

And  per  cent,  of  bullion  re  tuned 


Schedule  O.— ARRASTRAS. 


(Reported  by 


-.    No.  — .) 


Name : .    State  or  Territory :  .    County :  — — .    District : 

Position  : 

1.  Topographical  (considerable  detail  is  required) 

2.  Position  relatively  to  town 

Posi tion  relatively  to  mines 

3.  Position  relatively  to  lines  of  communication 

OWNEBBHIP : 

4.  Name  of  firm  or  owner 

Address 

Working  capital 

Name  of  superintendent 

Date  at  which  arrastras  were  built 

Date  at  which  they  came  into  present  ownership 

Oeb  tbeated: 

5.  Ore  treated  during  the  year  ending  June  1, 1880 


Name  and  locality  of 
mines  supplying  ore. 

Quantity 

of  ore 

from 

each. 

-^i_^  i_ . 

Character  of  ore. 

Assay  Vmuo  ui  viuauiw 

metals. 

Physical. 

Mineral. 
ogioaL 

1                 ' 

Plant; 
6. 

7. 


Number  of  arrastras 

Dimensions  ef  arrastras,  with  diagrams 

Describe  paving  (specimen) 

Number  and  weight  of  drags 

Of  what  rook  are  the  drags  (send  specimen,  nnlees  the  rook  is  the  same 
as  the  paving)  t 


Plant— continued. 

8.  Customary  number  of  revolutions  per  minute 

Weight  of  charge,  dry 

How  long  does  it  take  to  work  a  charge? 

How  much  quicksilver  is  added  per  charge  ? 

9.  What  rule  is  adopted  to  determine  the  quanti^  of  quicksilver  added,  oc 

what  test  is  applied  f 

When  is  the  quicksilver  added  t 

10.  What  other  chemicals  are  used! 

In  what  quantities  f 

At  what  time  are  they  added  f 

11.  How  are  the  arrastras  discharged  f 

How  often  are  the  arrastras  cleaned  np  f 

12.  Describe  tho  straining  of  amalgam 

What  is  the  gold  and  silver  contents  of  the  amalgam  aa  it  goea  to  the  re- 
torts!  

Describe  tho  retorting 

18.  What  disposition  is  made  of  tailings  t 

What  is  tne  supposed  or  known  contents  of  tnilingsf 

14.  Describe  the  sampling  done 

How  are  assays  made! 

Consumption  of  labob,  powbb,  and  matbbial: 

15.  Table  of  employes*  wages  and  shifts 


Classes  of  employds. 


Average  number  employed 

Length  of  shift 

Wages  per  shift 


Total  number  of  hours  work  done  during  the  year,  calculated  as  if  dome 

by  ono  man -•• 

Total  sum  paid  on  labor  account  during  the  year 

16.  During  how  many  days  of  the  year  has  the  mill  been  in  active  operatftnit. 
Hew  many  hours  a  day  is  the  mill  in  operation  ? 

17.  What  is  the  motive  power  f    (If  animals,  state  number;  if  engine,  stete 

power) 
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Schedule  O.— ARRASTBAS— Continaed. 


COICSDMPTIOH  OF  LABOR,  POWKB,  AMD  MATXSIAI^-COntioned. 

18.  Table  of  sapplles  coDBiimed,  and  their  cost 


Fuel 

Quick  BilTcr . 

&at 

Bluest  one... 
Lubricators. 


XTait. 


Cord  or  ton 
Pounda .... 

Poonda  

Pounds  

Gallona 


Total 

COD  sump* 

tion  for 

the  year. 


Price 
per  unit. 


Total  coat 


LOSSKS  OP  MKTAL8: 

10.  Percentaj^e  of  aasay  value  of  gold  extracted  bT  first  treatment. . 

PeTccntase  of  assay  value  of  silver  extracted  oy  first  treatment. 

Assay  vuue  of  tailinga 

Cost  op  milliko  : 

20.  Cost  of  plant 

Cost  of  treatment  par  ton  of  ore 


TXBMB: 

21.  Terma  on  which  on  la  porch  seed 

Terms  on  which  ore  ia  worked  for  ownen. 

PBODUCnOH: 


22. 


Fine  jcold  produced  . . 
Fine  ailver  produced 


Year  ending 
May  31, 1^. 


Month  of 
Jane,  1879. 


Month  of 


Average  flueueas  of  bnlUon  in  gold  and  ailver. 

Production  of  former  years,  if  attainable 

Dupofirno5  of  dulliom: 

23.  To  what  market  is  the  bullion  shipped  f 

Through  what  transportation  company  f 

Charges  incurred  in  getting  bullion  lo  market 
Diacoun t  on  bullion 


Schedule  P.— SMELTING  WORKS. 


(Reported  by 


•.    No.  — .) 


Name: 


State  or  Territory: 


County : 


District: 


POSITION: 

1.  Topocrraphical  (considerable  detail  is  required)  — 

2.  Position  relatively  to  town 

Position  relatively  to  mines 

3.  Position  relatively  to  lines  of  communioation 

OWHBKflHIF: 

4.  ^ameof  firm  or  company 

Main  otfio4«  addreaa 

Capital  stock 

Number  of  shares 

Par  value 

Quotation  June  1,  1880 

tume  of  superintendent 

Dat^  at  which  works  were  built 

Date  at  which  works  came  into  present  ownership. 
Amount  of  real  estate  owned 

OBB  TUBATED: 


t 


Quantity 

«.  Name  and  locality  of  lu?!*!!"*  u 
mine  supplying  o,i     I'^gX? 

year.     I 


Asaay  value  of  ore.     ,  C  haraoter  of  ore. 


In—    .    In— 


PhysicaL 


Mineral- 
ogicaL 


C01CP08in02V  OF  OBB: 


7.  Deaiguation 

Contenta  in— 

• 

of  ore. 

Arsenic 

1 
Antimony.'  Sulphur. 

Zinc.      Iron. 

1 

Lime. 

FUlica. 

. 

1 

■**•%• • 

:::::::::::i:::::::::: 

1 

...........1.......  . 

1 

1 

1 

1 

1 

;                                                                 1 

1 

8.  Whopays  fortransBortationof  oreto  workaf 

If  tbesmcltingworKs,  at  what  rate  f 

PB0CE86: 

0.  Succinct  description  U.  g..  smelting  in  blaat-ftimaoea  with  ailiceons  flux, 
and  production  of  silver  lead  ;  deailverization  by  steam  Pattinaonising; 

reBningon  tests) 

11.  Capacity  of  works 

11.  Is  any  royalty  paid  on  patented  proceaaea  or  apparatnaf 

Amount  paid 

Name  and  ooncise  description  of  proceaa 

Consumption  of  labor,  power,  a5U  matbbxal: 


12.  Class  of  laborers. 


Foremen 

Head  smelters 

Helpers 

Day  laborers. . 


Number  of 

each 
employed. 


Wageaof 

each 
perahifL 


Len 


uigthof 
aUft. 


COHSUKPTIOir  OF  LABOB,  POWBB,  AND  MATEBIAL— continued. 

Total  number  of  hours*  manual  labor  performed  on  wagea  during  year 
(calculated  as  if  it  had  been  performeo  by  one  man) 

Number  of  staff  (all  not  employed  in  manual  labor) 

Agfrrojiate  salaries  of  staff  per  month 

18.  Style  of  bUst-engine 

Maker  of  blast-engine 

Number  of  blaat-enginea  in  use 

Sixes  of  blast-engines 

Pressure  of  blast  (average) 

Volume  of  blast  (average) 

14.  Horse-power  of  steam  engine  employed  in  running  blast 

Horse-power  of  other  engines 

Pressure  of  steam 

Total  quantity  of  water  fed  to  boilers  during  year 

Quantity  and  kind  of  fuel  burned  under  boilers  during  year 

If  wood,  ascertain  weight  per  cord^ 


16.   Fuel  consumed 
daring  year  in — 


I 


Kind 
of  fuel. 


Smelting 

Refining 

Boaating 

Other  pnrposea 


Quantity 

during 

year. 


Weight 

per 
biuheL 


Prioe 

at  for* 

naoe. 


Unit 
need. 


18.  Name  and  locality  of  mine 
supplying  flux. 

Quantity 

£rom 
each  mine. 

Prioe  per 

ton 
atfhmaoe. 

Mineraleg* 

ioal 

ehanuster 

of  flax. 

Aiaay 

▼alne.  if 

any. 

1 

LOflBBS  OF  METALS: 


17. 
18. 


10. 


Percentages  of  aasay  valaea  of  metala  extracted  in  amelting 

Amount  of  fine-dust  eaught 

Amount  of  metal  contained  infiue-duat 

Amount  of  fiue-dast  supposed  to  be  lost 

tedf. 


How  is  fine  dost  treatc 

Quantity  of  matte  formed  per  ton  of  ore. 

Percentage  of  metal  in  mMte 

Quantity  of  speisa  farmed  per  ton  of  ore. 


Tfoas  in  reflninir  of 

Lead. 

Capper. 

surer. 

Gold. 

T^mvT'MniAtMk  nt  dmaav  value  llMt , 

i 

TBBMB  fob  custom  WOBK: 

20.  Charges  for  smelting  ore  per  ton 

Agreement,  if  any,  as  to  per  cent,  of  metal  retained  to  mine 

Do  matte,  flne-doat  and  the  like  belong  to  the  ameltins  workaf.  . . . 
Terms  on  which  ore  ia  purchaaed  (give  aliding  acale,  if  any  ia  oaed) 


21. 

COST: 

28. 


Total  coat  of  plant 

Coat  of  amelting  per  ton  of  ore 
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ScHEDUU  P.— SMELTING  WORKS— CimtiiiiiAd. 


1 

1 

1 

1 

1 

Si 
f 

i 

i 

n.flil'td  meUl 
pmduoed. 

».  A«kJ  TBhu  of— 

IDPU. 

InldlTv. 

&>»i>p«. 

laimt. 

a.  AmancU  worked  or  pm. 

J 

1 

l^„-:::::::::::::::::::::::: 

:::::::::::: 

SlMPLDTO: 

DiBFOBinoa  or  duluo:!  ok  mi 

W.  TDirUtinuketlXtKb 
C«t  of  gttUog  11  Id  ms 

i^toki^toii:.".".".: 

::::i:ii::: 

..    '      1 

wbMHIlM 

■.eto.!!— 

ScOTDUUt  P  I.-PEELIMINAKY  OPEEATIONS. 
(Reported  by ,    No.  — .) 


Fum: .    8W«orT«n!tor]r: .    Coimtyi ,    DI«triot: . 

T.te™wsjs!.°A^?".7^"^^^ 

If  powar  1b  employ r^,  "tnte  how  mnib 

If  anjanbiUacelsadded  touis.  ttsMldaduid  qnaatlty  p«T  ton  ore 

P  2.— SMELTING  IN  BHAFT-FURNACES. 
(Reported  by .    No.  — .) 


Btit«  or  TmltocT:  - 


1.  Kamber  of  foniuM 


GlvB  clIiiRnuiis  of  iDterloT  oatllue  ot  Tertlcail  ae 

llBBof  boriumt*!  uctlim  BtctaarclDE  floor,  w 

Wbal  malrri^  in  oHd  for  UaiDg  ofltaniMiel. .. 


D  end  of  iateiloT  ont- 


1.  Whet 

WhMMobtslnwl., - --- 

Coal  of  lining 

Avanie  dnratkn 

.  Ti..  •'le  ftiTOMif  en  DpoD  heartb,  orlelt  oampl«Ul;elModt... 


How  tneay  inyerea  por  fur 


It  proTlded  with  e  alpbon  tap  f  . , 

—  jwineny  inj ' • 

DUmaUror  tp 

Axe  tbey  vi 


Monilon  anv  other  In! rrehi Ins  deUUs  of  oonatniDllini .. 

'WhatiBthfloMinDi^'lcDKlboftheninl 

DosocrWiODi  fo™i  In  Iho  fiiinacot 

Wo  Ibey  form  eCthe  boiLom  orlopt 

Iitbo  fanuoenm  with  abrlfthttopl 

How  often  1>  tbe  fnmece  bened  out  I       .. 

Whatanonntorore  la  nnipltedls  SlhoDiel 

B.  What  kind  of  flax  la  oaedt 

Wbit  doea  It  cost  per  ton  at  fanece  T . 


It  la  need  per  to 


jtof  fttol  per  ton  ore? 

If  Id  bneheta.  weight  of  one  bnahel... 
Freaenrs  of  bleat 


'■"^"istr"'" 

Snmberof 

Contentat<;ee*>T. 

In- 

b- 

la- 



T.  la  the  alan  Tlacona  oi 


SCHMHrU!  P  3.— SMELTING  IN  EEVERBEEATORY  FURNACES. 
(Reported  by  — ^. .    No,  — .) 


iCi  .    Stateor  T«iTll«rj-:  .    Connty: ..   Dlatilot:  . 

I.  Hnoiberof  fnmaoM 

Nambrr  of  famacFaln  actnal  operation ._-  --..-.....„...... 

I.  Giro  dleerajn*  of  horlionUI  aectlon  and  of  lonfltndlual  eeetiioi  tloas 

center  line,  wllb  dlmenalona 

Height-' 


If  fuel  ia  leokoned  Is  bnabela,  |0ve  weight  of  buahd... 
5.  Qiuatlty  of oreper charge... 
Cangthartf '—'  '-  — 


engthofllmenqnteedto  works  charge... 


i.  Of  what  material  U  hearth      ._. . . 
Of  what  material  la  toof  cmnpowd 
■    ■  ■  'oatatn 


-- ItnlnEU 

tveram  dnrallDn  of  tuof  and  hearth  .. 
[aibeliearlbaupported  oi  ■  .     - 


How  often  la  It 


wbMkfSdoffQ"taSr 

"sr 

ton  of  ore. 

Soaroe(h«i  whence 

C2 

Co>t«nt.br>«ay. 

&- 

I„- 

In- 

IB- 
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SCHEDULK  P  4.--DESILVERIZATI0N  BY  ZINC. 


(Seported  by 


•.    No.  — .) 


ffame:  .    State  or  Territory:  .    County: .    Dtetrict: . 

1.  Nnmber  of  pott 

Number  in  actual  operation 

Size  of  pots •- 

Weight  of  ftimace  lead  charged  in  a  pot 

In  howmany  portioDR  is  the  Eino  added  f 

What  is  the  weight  of  each! 

What  is  the  rule  according  to  which  the  onantity  of  zinc  is  determined?. 
Is  the  last  trace  of  zinc  removed  from  the  market  lead  by  steam,  or  by 

.     improving  inafumacef 

How  much  silver  remains  in  the  market  lesdf 

Give  method  of  dealing  with  zinc-skimmings  from  fnmace  lead   

How  much  rich  lead  is  obtained  per  ton  furnace  lead  f 

What  percentage  of  silver  does  tne  rich  lead  contain? 

Are  the  zinc  Croats  treated  by  distillation  or  smelting  f 


2. 


8. 


4.  If  smelted,  state  size  of  furnace,  and  other  details,  as  indicated  in  tolled- 

nie  for  shaft  smelting  furnaces 

5.  If  distilled  in  retorta,  give— 

(1.)  Material  of  which  retort  is  made 

(2.)  Total  length  of  retort 

(3.)  Greatest  width  of  retort 

(4.)  Weipht  of  charce  

(;').)  Time  require<i  to  distill  a  charge 

(6.)  Average  duration  of  retort  (in  nnmber  of  charges) 

0.  Give  aggregate  time  counumed  in  separating  a  lot  of  furnace  lead  into 

market  lead  and  rich  lead 

Give  total  quantity'  of  fuel  thus  consumed  per  Um  furnace  lead 

What  is  the  total  cost  of  labor  involved  in  the  separation? 

What  is  the  average  wages  of  men  employed? 


Schedule  P  5.— PATTINSONIZING. 


(Reported  by 


-.    No.  — . ) 


Kame: .    State  or  Territory: .    County: .    District: 

1.  Give  number  of  pots 

Give  number  of  pots  in  act ual  operation 

2.  Give  diagram  showing  disposition  of  plant,  with  measurements 

3.  State  system  of  crystallization  (by  thirds,  by  eighths,  etc.) 

4.  How  much  rich  lead  is  obtained  on  the  average  per  ton  ftimace  lead? — 

What  percentagcof  silver  does  rich  lead  couuin? 

How  much  silver  remains  in  the  market  lead? 

5.  What  time  is  consumed  in  separating  a  lot  of  ftimace  lead  into  market 

lead  and  rich  lead? 


How  mnch  fuel  is  consumed  in  separating  a  lot  of  ftimace  lead  into  mar 

ket  lead  and  rich  Iwad  ? 

What  is  total  cost  of  labor  involved  in  the  operation  per'ton  of  ftimaoe 

W bat  wages  do  the  men  receive? 

How  mnch  fuel  is  consumed  per  ton  lead  separated? 

What  is  the  total  cost  of  process  per  ton  foniaoo  lead  ? 

If  st<-am  is  used  (Luce  &,  Kozan  process),  state  pressure  of  steam 

Describe  superheating  apparatus 


Schedule  P  6.— IMPROVING  OF  LEAD. 


(Reported  by 


..     No.  — .) 


Name: 
1. 


2. 


.    State  or  Territory : .    County:  — — .    District: 

If  umber  of  improving  furnaces 

Knmber  of  improving  furnaces  in  actual  operation 

State  general  dimensions  of  funacee  with  aiagtamt 

If  the  nearih  is  an  iron  pan,  does  it  reet  IVeely  on  rapports  ? — . 

Is  the  pan  cooled  from  beneath  ? 

What  is  the  charge  of  furnace  lead  ? 

Depth  and  area  of  melted  charge 


3.  At  what  temperature  is  it  improved? 

What  length  of  time  is  consumed  in  softening  a  charge  ? 

State  kind  of  fuel  and  consumption  per  ton  of  fnmace  lead 

WlAit  percentage  of  weight  is  lost  in  softening  ? 

4.  B\'  what  is  it  determined  whether  the  lead  is  sufficiently  improved? 

What  disposition  is  made  of  the  dross  ? 

What  amount  of  labor  is  expended  in  refining? 

How  long  does  a  pan  last? 


Schedule  P  7.— CUPELLATION. 


(Reported  by 


No.  — . ) 


Name:  .    Sfatip or  Territory :  .    County: .    District:  . 

1.  Total  number  of  furnaces 

Number  in  actual  operation 

An;  tlie  fumac<>s  of  the  English  or  German  pattern  ? 

2.  If  of  English  jtattem,  describe  construction  oi  test-frame,  with  dimensions 

Give  size  of  test 

With  what  material  is  it  filled  ? 

Is  the  test  water-cooled  ?  

With  what  results? 

3.  Is  the  blast  steam  or  air  ? 

What  fuel  iseraplo.ved? 

How  is  the  furnace-lead  fed  to  the  test  ? 

Is  the  refining  completed  on  one  test,  or  is  the  lead  concentrated  on  one 

test  and  the  refining  completed  on  another? 


4.  If  the  latter  method  Ia  emr>lo\-ed,  how  far  is  the  concentration  carried!.. 

How  many  tons  of  loawl  can  Ixt  treated  on  the  average  on  one  test? 

If  the  refining  Im  divided,  state  for  each 

How  much  Itrad  is  treated  per  day  in  each  fbmace?    

State  fineness  of  bullion  (cold  and  <iilver)  produced       

Conrtumptiou  of  fuel  iht  ton  lead  cupelled    

Cost  of  lalH>r  per  ton  lead  refined ■ 

Average  wages  of  men       

Loss  in  refining    

What  (linposition  is  made  of  the  litharge? 

Total  cost  of  refining  a  ton  of  lead 

What  is  the  assay  value  of  the  poorest  lead  which  could  be  refined  with* 
out  absolute  loss  in  this  looalitvf  


6. 
8. 


7. 
8. 


Schedule  Q.— QUICKSILVER  REDUCTION  WORKS. 


(Reported  by 


•.    No.—.) 


Name: .    State  or  Territory : .    Connty: .    District: 

Poemox: 

1.  Topographical  (considerable  detail  it  required) 

2.  Position  relatively  to  town  

Kelatively  to  mines 

3.  Position  relat  i vely  to  lines  of  communication 

Ownership: 

4.  Name  of  firm  or  company 

Main  ofiice  address 

Capital  stock      

Number  of  shares 

Par  value 

Quotation  May  31,  1880 

Working  capital 

Namoof  superintendent 

5.  Date  at  which  t  he  works  came  into  pretent  ownenhfp 

Date  at  which  the  works  were  built 

Amount  of  real  estate  owned 


Orb  TREATED: 


Quantity  i 

mine  supplying  ore.           mine  for    ;        ore. 

year. 

Character  of  ore. 

Physical 

Mineralog- 
icaL 

1 
• ..1-  -  --     --  -■    -- - 

1 

: 

1 

1 

i 

7.  Who  payt  for  traatportationofore  to  works  f 
If  reanctioB  works,  atwhatratef 
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SCHEDULK  Q.-QUICKSILVER  REDUCTION  WORKS— Continued. 


PB0CE88: 

8.  Sncclnct  descriptien  of  process 

9.  Hoximam  capacity  of  works 

10.  Is  any  royalty  paia  on  patented  processes  or  apparatus  1. 

Amount  paid 

Name  and  concise  description  of  patented  process 

COKSUMFTION  OF  LABOB,  POWKB,  AXD  MATEBIAL: 

11.  Table  of  employes'  waives  and  shifts >. 


Class  of  laborers. 


Foreman 

Head  smelters. 

Helpers 

Day  laborers. . . 


Nnmber  of 
each  em- 
ployed. 


Wages  of 

eacai>er 

shift. 


Length  of 
shifL 


Remarks. 


Total  nnmber  of  hours'  manual  labor  performed  during  the  year,  calcu* 

lated  aaif  it  had  been  done  by  one  man 

12.  Nnmber  of  staff  (all  not  employed  in  manual  labor) 

Aggregate  salaries  of  staff  per  month 

18.  St>Teand  material  of  suction  blower 

Maker  of  blower 

Kumber  of  blowers  in  use 

Sizes  of  blowers 

Pressure  of  blast  (average) 

Volume  of  blast  (average) 

14.  Horse-power  of  ateam-en^ncs  employed  in  running  blast 

Horse-power  of  other  cngmes 

Pressure  of  steam 

Total  (quantity  of  water  fed  to  boilers  during  year 

(Quantity  and  kind  of  fuel  burned  under  bouers  during  the  year 

If  wood,  ascertain  weight  per  cord 


COKBUMPTION  OF  LAUOB,  POWBR,  AJTD  MATBBIAL— OOUtiniied. 

15.  Quantity  of  fuel  conHiiroed  in  quicksilver  reduction  duriog  tha  y< 

16.  It'  auy  flux  is  employedt  state  its  character,  source  of  anpply,  and  jniee 

per  tou  at  works I 

Losses  OF  MKTAL: 

17.  Percentage  of  quicksilver  contents  extracted 

1«.  Amount  (if  Aoot  formed 

Amount  of  metal  contained  in  soot 

19.  If  cuatom-work,  give  rates,  with  details 

20.  Terms  on  which  ore  is  purchased 

COST: 

21.  Total  cost  of  plant , 

Coat  of  reduction  per  ton  of  ore 

PBODUCTION  : 


22. 


Amount  of— 


Ore  worked  (in  tons) 

Quicksilver  produced  (in  pounds) . 


During 

Jearen&g 
unel,iaMl 


IConthof 
Jnne^lSTA. 


Hoothof 
Jone^mo. 


SaMPUKO  : 

23.  Describe  system  of  sampling  oce 

What  assays  are  used  f 

Are  assays  corrected  for  loss  in  assaying  t 

DUPOBITION  OP  PBODUCT: 

24.  To  what  maiket  is  quicksilver  shipped  f 

Cost  of  getting  it  to  market 

Average  pi ico  at  market 

What  sort  of  flask  isusedf 

How  much  quickailver  does  a  flaak  hold  (arezBge)  t. 
How  is  the  quicksilver  sent  to  market! 


Schedule  Q  1.— QUICKSILVER  REDUCTION  IN  RETORTS. 


(Reported  by 


-.    No.—.) 


Kme: 
1. 


8. 


State  or  Territory : 


County: 


Number  of  retorts 

Diagrams,  with  dimensions  of  retorts 

What  is  the  weight  of  a  retortf 

How  long  does  the  average  retort  last  f ji 

What  does  a  retort  cost  at  the  worksf 

Average  quantity  of  ore  treated  in  a  retort  per  month 

Average  tenor  of  th  e  ore 

What  flux  is  added  t 

How  much  per  ton  ore  f 


District: 


What  is  the  weight  of  n  charge  of  oref 

How  long  is  it  retorted  f 

Total  interval  between  the  beginnings  of  two  snooesalve  ohazse*- 

4.  How  much  tael  la  consumed  p^rton  ore? 

How  much  quicksilver  does  the  burned  ore  contain  f 

What  system  of  condensers  is  used  (diagrams  and  dimensions)?  . . 
Percentage  of  quick  silver  recovered 

5.  What  men  are  employed  f 

Length  of  shift 

Wages 


Schedule  Q  2.— QXHCKSILVER  REDUCTION  IN  FURNACES. 


(ReiM>rted  by 


-.    No.—.) 


LTso,  what  fuel,  and  how  much  per  ton  of  oref 

How  much  fuel  is  consumed  per  ton  of  ore  reattedf 

How  much  quicksilver  does  the  burned  ore  contain  t 

6.  If  the  furnace  is  intermittent,  state  the  weight  of  a  charge 

How  long  is  it  roasted  f 

Total  in  terval  of  time  between  two  charges 

7.  If  the  furnace  is  continuous,  state  the  time  during  whloh  any  pieoe  of  < 

is  exjMMed  to  roasting  action 

8.  If  adobes  are  made,  state  how  much  of  the  ore  is  to  treated 

What  cement  is  used  in  making  adobesf 

Of  what  size  are  the  adobes  t 

How  long  are  the  adobes  dried t. .., 

9.  What  men  are  employed  at  the  fhmaeet 

Length  of  shift 

Wages 


Name: .    State  or  Territory: .    County: ,    District:  — - 

1.  Nnmber  of  furnaces  in  the  works 

Number  of  ftunaoes  described  in  this  schedule 

System  of  fumacee 

Cost  of  furnaces.. 

Are  they  designed  to  work  continuously  or  intermittently  t 

Are  they  designed  to  work  fine  oris  or  lump  ore  f 

2.  Give  diagrams  of  the  furnace,  with  principal  dimensions 

Mention  the  materials  used  in  lining,  and  their  source • 

3.  Any  interesting  details  of  construction 

How  long  does  the  furnace  laat  without  repairs  f 

4.  State  the  average  quantity  of  ore  treated  in  the  ftimace  per  moath.. 

What  is  tho  average  tenor  ot  the  ore  treated  in  the  ftimace  f 

What  flux  Is  added,  if  any  f 

And  how  much  per  ton  or  ore  f 

6.  Is  fuel  charged  with  the  ore ! 


SCHEDULE  Q  3. -QUICKSILVER  CONDENSERS. 


(Reported  by 


No.  — .) 


Name: 


-.    State  or  Territory 


County: 


-.    District: 


1.  Name  by  which  the 

1 

Material  of 

which  It  is 

couhtructed. 

1 

Cost 
of  aeon- 
denser. 

Number 
in  use. 

Cubic  capacity. 

oondenser  Is  known. 

Each. 

TotaL 

Total 

Total  length  of  path  traversed  by  fume. 


2.  Any  interesting  details  of  construction 

3.  If  iron  condensers  are  used,  state  what  portion  of  the  walls  is  mosi 

rapidly  coi-roded 

4.  If  masonry  eondensers  are  employed,  what  measures  are  taken  to  pre- 

vent percolation  of  metal  f 

How  much  quicksilver  is  it  estimated  that  a  cubic  foot  of  masonry  ab- 

sorbs  f .» 

5  Give  as  many  details  as  possible  of  the  amounts  or  quicksilver  caught  in 

the  different  condensers 

What  ia  the  temperature  of  tho  fumes  escaping  from  the  last  condenser? 

6.  Quantity  of  soot  obtained  (if  possible  per  ton  ore) 

Character  and  contents  of  soot 

Method  of  treating  soot ■. 

7.  Is  dnuight  produced  by  chimney  or  suction  blower  f 

If  by  a  chimney,  how  much  ox  the  time  ia  a  fire  kept  burning  at  th* 

baset 

If  by  a  blower,  state  name  of  mannflkotorer  and  sixe 
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PRECIOUS  METALS. 


Schedule  H.— AMALGAMATINO  MILLS— Continued. 


CoxsuuPTioy  OF  LABOB.  FOWBB,  AKi>  MATBBIAL— oontinned. 

§>uaDtity  of  fuel  coDsiUDed  in  roAsting  dnriDg  the  year 
f  fuel  is  need  for  any  other  pan>oses  state  them,  and  the  amount  nsed. . 
11.  Table  of  aappUee  eonsnmed,  ana  tlieir  cost 


Fuel 

Quioksilyer. 

SblM 

Blnestone  .. 
Cast  iron  ... 

Steel    

Lnbrioators. 


Unit. 


Cord  or  ton 

Ponnda 

Ponuds 

Poonds.... 

Pounds 

Pounds 

Gallons  .... 


Total 

consnmp> 

tion  for  tne 

year. 


Price  per 
nnit. 


Total  cost 


LoeSBS  OF  METALB: 

12.  Percentage  of  assay  value  of  gold  extracted  bv  first  treatment 

Perrentago  of  assay  valne  of  Hilver  eztmotrd  by  first  treatment 

Mean  assay  value  of  taUings  in  gold  and  silver 

Heon  assay  value  of  slimes  in  gold  and  silver 

Ck>eT  OF  MILUMO: 

13.  Cost  of  mill  (including  ft^igbt) , 

Cofltof  mOlingper  ton  ore 

TBBMb  FOB  CU8T0M  MILLmO : 

14.  Price  charged  for  milling  per  ton  ore 

Agreement,  if  any,  as  to  per  cent,  of  bullion  returned  to  mine  owners 

Do  slimes,  tailings,  and  agit ator  sands  belong  to  the  mill  f 

15.  Terms  on  which  ore  is  purchased,  if  any.    (If  a  sliding-scale  is  in  use, 

give  it  in  full; 

Who  pays  for  the  transi)ortation  of  the  ore  to  the  mill  f    If  the  mill  pays, 

at  what  rates  f 

Means  of  transportation 


Pboduction: 

18.  Table  of  prodoetion  dnring  the  year  ending  June  1, 1880. 


'     Tons 
worked. 

Mean  assay  value. 

Bullion  prodneed. 

^ 

Fine  gold. 

Finesflver. 

Fine  gold. 

FineailTsr. 

Ore 

Tailings 

Slimes 

(If  the  bullion  product  cannot  be  immediately  given  in  fine  metal  the 

agent  must  calculate  it  fbom  the  other  data) 

Fineness  of  bullion  in  gold  and  in  silver 

What  metal  or  metals  oonstitute  the  residue? 


17. 


Ore  slimes  and  tailings  treated. 

Fine  gold  extracted 

Fine  silver  extracted 


June,  1879. 


June,  1880. 


18.  Production  for  former  years,  if  attainable 

Total  production  up  to  June  1,1879 

If  silver  is  estimated  in  dollars,  state  whether  the  market  value  or  mint 
value  (1  oz.  =$1.2920)  is  assumed 

DIBFOSITIOX  OF  BULLION : 

10.  To  what,  market  is  it  shipped  f 

Through  what  transiMrtation  company  ....* 

Charges  incurred  in  getting  bullion  to  market. 

Discount  on  bullion 


Schedule  I.— STAMP-BATTERIES. 
(BepoTted  by .    No.  — .) 


Kame: .    State  or  Territory :  .    County: .    District: . 

COXBTBUCTION : 

1.  Crushing,  wet  or  dry 

Where  was  the  battery  manufactured,  and  by  whom? 

l^umbor  of  stamps 

Number  of  stamps  per  battery 

2.  Weight  of  stamps,  new 

Weipht  of  shoo,  now 

Weight  of  die,  new 

Arc  tbo  guides  of  wood,  iron,  or  brajis  ! 

Are  t  ho  shoes  and  dies  of  iron  or  steel  f 

Precise  character  of  metal  (e.  g.,  nearly  white  mottled  iron,  Franklinite, 

etc.) 

Knmber  of  cams  per  stamp 

Maximum  drop  attainable 

3.  Width  of  mortar  at  the  bottom  of  screen 

Level  of  new  die  surface,  measured  from  lower  edge  of  discharge 

Discbarge;  single  or  double 

Kind  of  screen  used  (e.  g.,  needle-punched,  brass  wire,  etc. ;  make  spe- 
cial mention  of  coDcavo  screens,  if  used) 

Number  of  screens  {e.  g..  No.  4  or  No.  60) 

Is  the  battery  provided  with  a  copper  plate  for  amalgamat  ion  f 

4.  If  a  separate  engine  is  used  in  munmg  the  battery,  state  its  power 

How  many  stamps  ai  e  ran  by  a  single  coanter«shaft  and  pulley  I 

Is  the  battery  fed  by  hand  or  machinesf '. 

If  by  machines,  state  name,  mannfacturer,  and  number 

How  many  rock-bieakers  are  used ?     

State  name,  manufacturer,  and  number 

5.  If  the  crunhin^  is  dry,  state  manner  in  whicb  the  ore  is  dried 

If  the  mortar  is  built  of  plates,  mention  the  fact,  the  general  method  of 

construction,  and  its  success 

ADJUSTMENT: 

6.  Mean  fall  of  stamps: 

Number  of  blows  per  minute 

Order  in  which  the  stamps  in  each  battery  fall 

Average  rotation  of  stamps  in  rising! 

Average  rotation  of  stamps  in  falling 

Dinr  OF  BATIBBT: 

7.  Mincralogical  character  of  ore 

Physical  character  (state  hardness,  toughness,  etc.,  as  exactly  as  pos- 
sible)   


DtTTT  OF  BATTBET— continued. 

8.  Average  number  of  tons  ore  emshed  per  day  per  stamp 

Maximumamountof  ore  crushed  per  day  per  stamp 

What  weight  of  stamp  and  what  drop  gives  the  nest  result  with  these 

o'res? 

9.  If  battery  amalgamation  is  practiced,  state  amount  of  gold  caught 

If  battery  amalgamation  is  practiced,  state  amount  of  silver  caught 

Proportion  of  eai'h  to  contents  of  ore 

How  much  gold  and  silver  does  battery  amalgam  contain  per  ounce  f 

WeAB  and  CONSUMPTION: 

10.  How  long  do  average  cams  last! 

How  long  do  average  shoes  last? 

How  long  do  average  dies  last  f 

How  long  do  average  screens  last f 

How  long  do  average  stems  last  f 

What  is  the  average  weight  of  old  shoes? 

What  is  theaveraffo  weight  of  old  dies  t 

What  is  the  usual  fracture  of  cams  f 

11.  Get  or  calculate  the  loss  of  weight  of  shoes  and  dies  per  ton  ore  crushed. 
If  batterv  amalgamation  is  practiced,  state  quantity  of  quicksilver  added 

in  the  battery 

If  the  battery  crushes  wet,  state  quantity  of  water  per  ton  crushed  (a)  . . 
Is  the  water'clean,  or  pumped  back  from  the  settling  tanks  f 

12.  What  is  the  shape  of  tne  surfaces  of  old  shoes  and  dies  f   

Give  depth  of  the  depression  or  height  of  elevation  of  the  center  of  eftek 

from  the  edge -^ 

Method  of  handling  dbt-cbusred  obe: 

13.  State  method  of  removing  fine  ore  from  tmat  of  screens 

Method  of  HANULraa  fulp  in  wet  cbubhino: 

14.  If  crushing  is  wet,  state  minimum  grade  of  sluices  to  settling  tankn,  and 

distances 

Total  area  of  settling  tanks 

Number  of  compartments 

Area  and  depth  of  each 

15.  Number  of  compartments  through  which  the  pulp  fiows  at  any  one  time. 
One  stream  passing  through  the  settling  tanks  carries  the  pulp  from  huw 

many  stamps! 

How  deep  is  the  pulp  in  a  tank  compartment  when  it  is  regarded  as  ftxllt 
Howmany  tons  of  dry  pulp  does  this  represent  f 

16.  What  percentage  ofore  passes  ^m  the  mill  aa  slimes  f 

Area  and  depth  of  slime  iionds 


a  One  miner's  inch  may  be  taken  as  700  gallons  per  hour. 


Schedule  K.— PAN  AMALGAMATION. 


(Reported  by 


No.  — .) 


Name: .    State  or  Territory : .    Comity: .    District: . 

Extent  of  plant: 

1.  Numlierof  pans  for  working  ore 

Num her  of  settlers 

Number  of  agitators 

Number  of  c<ean-np  pans 

Number  of  tailings  pans  (for  working  eoncentrationa  from  ore  already 
once  worked)   

Nnml>er  of  hydraulic  strainers 

Number  of  quicksilver  pumps 

Number  of  retorts  

Nnmber  of  melting  ftimaooa 


Pans  fob  wobking  obe: 

2.  Dimensions  of  ore  pans 

System  of  ore  pans 

Name  of  maker,  and  place  of  manufSaoture 

Number  of  shoes,  ana  weight  of  set,  new 

Number  of  dies,  and  weight  of  set,  new 

What  provisions  are  made  for  heating  pans  f 

3.  Customary  nu  mber  of  revolutions  per  minute 

Weight  of  charge,  dry 

Temperature  oralnanly  maintained 

Is  heating  eflfected  by  live  steam  or  exhaust  steam  f 
How  long  does  it  take  to  work  a  ohargef 


APPENDIX  II:   SCHEDULES. 


503 


Schedule  K.— PAN  AMALGAMATION— Continued. 


Paxs  fob  wobuko  ors— oonttnned. 

Is  the  iDuUer  kept  down  all  the  tfane  f 

If  not,  how  loD);  after  the  beponiDg  of  the  charge  is  it  raised  f 

4.  How  moch  qaickailver  is  ohaiY^ed  to  the  jmn  t 

Is  a  certain  amount  of  quicksilver  charged  per  ounce  of  bullion  in  the 

ore! 

If  not,  what  rule  is  adopted  f 

At  what  period  is  the  quicksilver  added? 

5.  TVhat  other  chemicals  aie  added  to  each  chariseT 

In  what  quantities? 

At  what  period? 

What  rule  is  adopted  in  arlding  chemicals? 

0.  Is  iron  a<lded  in  Miavings  and  the  like? 

If  salt  is  used,  state  source  of  supply 

7.  How  much  quicksilver  is  lost  per  ton  of  ore  treated? 

AV  hat  is  the  average  weight  of  a  set  of  wom-ont  shoes  ? 

What  is  the  average  weight  of  a  set  of  worn-out  dies? 

Calculate  cousiunption  of  iron  of  shoes  and  diee  per  ton  of  ore 

Calculate  consumption  of  iron  shavines,  etc.,  if  need,  per  ton  of  ore 

8.  Has  explosive  gas  ever  been  noticed  in  the  pans?  If  so,  state  details — 
Has  the  machinerj  ever  been  electrically  chaiged  ?  If  so,  state  paiticnlara 

in  detail 

9.  How  often  are  the  pans  cleaned  up?  

Is  there  a  general  clean  up  of  the  mill? 

Sbttlbbs: 

10.  Dimensions  of  settlers 

Customary  number  of  revolutions  per  minute 

How  long'is  a  charge  kept  in  the  settler? 

How  Ions  after  opening  the  highest  plug  is  the  settler  completely 

emptied? 

Amalgam  and  quickbilvsr: 

11.  Is  the  quicksilver  which  passes  through  the  strainers  carried  back  to 

the  pans  in  buckets,  or  pumped? 

Of  what  material  are  the  straining  bags! 

Is  the  amalgam  ftom  the  strainiug  bags  put  through  a  dean-up  pant. . . 
If  so.  state  dimensions  and  capacity 

12.  If  an  hydraulic  strainer  is  used,  state  pressure 

If  hot  straining  is  employed,  state  sysU  m,  temperature,  and  results 

What  is  the  gold  and  silver  contents  of  an  ounce  of  amalgam  as  it  goes 

to  the  retorts? 

BSTOBTHCG: 

18.  Dimensions  of  retorts 

Is  the  vent  at  the  center  of  the  rear  end  or  at  the  upper  edge? 

If  the  former,  is  it  the  practice  to  turn  the  retorts  after  one  aide  is  worn  f 

Is  the  section  of  the  retort  circular,  and  if  not,  of  what  shape? 

14.  What  weight  of  amalgam  i s  charged  in  a  retort  ? 

How  deep  is  the  retort  filled  ? 

Is  the  amalgam  charged  in  cups?  

Or  divided  by  disks  of  sheet-iron? 

How  long  does  it  take  to  retort  a  charge? 

How  much  fuel  Is  burned? 

16.  Describe  as  nearly  as  possible  the  temperature 

How  much  quicksilver  is  lost  in  distillation? 

State  whether  the  vent  often  chokes 

If  so,  to  what  cause  is  it  ascribed? 

How  many  charges  does  the  average  retort  stanfl? 


BxTDBTiKO— continued. 

10.  Fineness  of  retorted  bullion  in  gold 

Fineness  of  retorted  bullion  in  silver 

How  much  copper  does  it  contain? 

R o w  much  i ron  does  it  contain  ? 

How  much  lead  doea  it  contain  ? 

How  much  quicksilver  does  it  contain? 

MXLTING: 

17.  (rcneral  character  and  diraensious  of  fbmace .' 

Size  of  pots,  their  material  and  maker 

Fluxes  employed 

How  much  quicksilver  does  the  bullion. retain  after  melting  f 

AarTATOBs: 

18.  Dimensions  of  agitators 

Kumber  of  revolutions  per  minute « 

How  much  amalgam  ia  recovered  from  agitators? 

What  do  agitator-sands  assay  ? 

Taildtos: 

19.  What  do  the  mill  tailings,  after  leaving  the  agitator,  assay  ? 

Are  they  concentrated  T. 

If  on  blanketa,  state  total  length  of  blanket  sluices  (not  of  compartments) . 

Width  of  bhinkels 

By  whom  manufactured 

^mmber  of  c^impartments  in  each  sluioe 

Gradeof  blanket  sluices 

20.  What  quantity  of  concentrations  is  obtained? 

What  no  they  assay  ?  

Quantity  of  gold  and  silver  estimated  as  escaping  from  last  sluice  per  t<m 

of  ore 

21.  Are  the  concentrations  allowed  to  weather  before  retreatment  ? 

If  so,  how  long? 

If  they  are  otherwise  treated  (for  instance  roasted)  state  the  method — 

22.  What  proportion  of  the  assay  value  of  the  concentrations  is  recovered  by 

reamalgamation?  

How  does  the  pan  amalgamation  of  concentrations  dliTer  from  that  of  ore?. . 

23.  If  the  whole  of  the  tailings  is  sared  and  treated,  state  the  fact 

If  the  tailings  are  saved,  out  not  treated,  mention  it 

SUMIES:  (a) 

24.  Area  and  depth  of  slime-basins 

What  quantity  ef  slimes  is  caught ? 

Wliat  quantity  of  slimes  is  estimated  as  lost? 

Assay  value  of  aliniM 

25.  Are  they  treated  at  the  mill  or  sold  ? 

If  treated  at  the  mill,  state  method  or  rsaults 

If  sold,  state  price  paid : 

26.  How  many  men  have  been  salivated  during  the  year? 

What  is  the  average  period  of  disablement? 

SAMPLOtG  akd  ar^thcg: 

27.  Are  samples  of  ore  taken? 

If  so,  state  how;  how  often,  and  what  quantities 

Are  battery  samples  taken— -how,  and  how  often? ,. 

Are  tailing  samples  taken— how,  and  how  often  ? 

28.  State  method  oi  t-aking  bullion  samples,  whether  tnm  melted  or  solid 

bnllion;  from  what  part  of  bar  or  pot,  eto 

Is  t  he  ore  assayed  in  crucibles  or  scoriflers  ? 

Are  ore  assays  corrected  for  loss  in  assaying? 


a  The  amalgamation  of  slimes  is  sometimes  performed  in  pans  of  peculiar  eoostmction,  for  instance,  with  several  mnllera.    In  such  eases  the  agent  will  fhune 
a  schedule  applicable  to  the  case,  and  based  on  the  scheme  for  ordinary  pans. 

Schedule  L.— ROASTING  FURNACES  (IN  AMALGAMATING  MILLS). 

(Reported  by .    No.  — .) 


Kame : .    State  or  Territory :  — .    Comity :  .    District :  — . 

FinUfACFS: 

1.  Number  of  f  amaeee 

Number  in  use 

Name  by  wh  i  ch  th  e  fb  mace  is  known 

General  system  of  ftimaee  (as  revolving  cylinder,  shaflUftimace,  eto.).... 

2.  Principal  dimensions,  with  diagrams 

3.  Kind  of  lining  and  source  from  which  it  is  obtained 

Any  important  details  of  construction 

4.  Does  the  ore  pass  through  the  ftimace  continuously,  or  is  one  oharge 

finished  before  a  seoondlsbeffuu? .- 

How  often  is  the  furnace  shut  down  for  repairs  ? 

What  is  the  capacity  of  the  furnace  per  twen^>four  hours  ? 

5.  Method  of  conveying  the  ore  to  the  nimaoe 

Method  of  feeding  the  ore  into  the  furnace 

If  any  meohaniun  is  used  in  feeding  salt  describe  it 

»: 

6.  Principal  manipulations  in  roasting 

Describe,  by  colors,  the  temperatures  used  in  roasting 

7.  Avernffe  tenor  of  the  ore  which  is  roasted,  and  any  known  details  of 
composition 

Role  for  mixing  orss  of  difiTerent  grades  and  qualities 

8.  If  the  ore  is  roasted  charge  by  charge,  what  does  the  charge  weigh  ? 

How  long  is  a  charge  roasted  ? 

What  is  the  interval  of  time  between  tbe  charging  of  two  snooesaiTe 

ohargss? 


Pbocbss    continued. 

9.  If  the  ore  is  roasted  continuously,  how  long  ia  any  particle  of  ore  ex- 
posed to  the  roasting  action? 

10.  Is  sslt  used  in  roasting? 

11.  If  so,  what  quantity  per  ton,  on  the  average? 

Is  the  salt  added  with  the  raw  ore,  or  when  it  is  partially  roasted,  and  if 

the  latter,  at  what  period?  

What  governs  the  amount  of  salt  added? 

What » the  average  sulphur  contents  of  the  ore  roasted  ? 

How  close  is  it  necessary  to  keep  to  this  sulphur  cont«>nta? 

What  is  the  average  per  cent  of  metal  chkxndiaed  ? 

Labor,  furl,  akd  powkr: 

12.  Number  of  men  employed,  and  length  of  shifts 

What  ftiel  is  used? 

How  much  per  ton  of  raw  ore? i 

If  the  fumaoe  is  a  mechanical  one,  what  is  the  power  used  to  drive  it?. .. 

Brsults: 

18.  Lossof  weight  of  ore  in  roasting 

Tenor  of  roasted  ore,  aod  any  known  details  of  oomposition 

Flub-dust: 

14.  Number  of  flue-dust  chambers 

Desoribe  their  general  construction  and  dimensions,  with  diagram 

15.  Amount  offlu«Klost  caught  per  too  oforeroaated 

Supposed  loss  of  flue-dust 

Tenor  of  flue-dust  ..  .        

Difiierenoes  fai  composition  betwesB  flas-dnst  and  roasted  ore 


SCHEDUUE  M.—ALTERNATE  AMALGAMATION  AND  CONCENTRATION  OP  BATTERT -SANDS  (BEGINNING  WITH 

AMALGABIATION). 


(Reported  by 


No.  — .) 


Name: 


State  or  Territory: 


County: 


District: 


AMALOAMATIOK  OV  PtTLF  OH  SLinCRS: 

1.  Number  of  amalgamated  battery  slnioes 

Slope  of  amalffamated  battery  unices 

Width  of  amalgamated  battery  sluices 

Length  of  a  sluice 

Quantity  of  bnllion  recovered  from  these  slnioes  — 
And  its  pre  portion  to  the  metal  contained  in  the  ore. 


AMAL0AMATI05  OV  FULT  ON  SLincRS-oontiniied. 

2.  If  any  other  apparatus  is  employed  in  fhmt  of  the  battery,  instead  of 
amalgamated  sluices,  state  partacnlars 

COKCRXTRATION  OV  TAILIKOS  TOOM  AMALOAMATRD  SLtnCRS: 

8.  Stste  kind  of  concentrator 

Kumber  of  apparatuses       

Most  important  dimensions 

Quantity  of  pulp  concentrated  by  one  concentrator  in  twenty-four  hours. 
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Schedule  M.— ALTERNATE  AMALGAMATION  AND  CONCENTRATION  OF  BATTERY^ANDS,  ETC.— Continiied. 


CONCSMTRATION  OP  TAIUKOB  FBOM  AMALOAlfATKD  BLUICU— OOntinnod. 

If  the  gands,  or  a  portion  of  them,  are  coBcentrated  a  aeoond  time,  state 
the  particnlars 

4.  Whnt  qnontity  of  concentratioiui  ia  obtained  per  day  and  per  ton  ore 

ciUBhed  f 

How  are  the  conoentrations  treated  (if  by  pan  amalgamation  nse  pan 

schcdale)! 

What  do  the  concentrations  aaaayt 

TAJUJUQB  from  CONCB5TRATOB8: 

5.  How  are  the  tailings  from  coneentratora  treated  f 

If  farther  concentrated,  state  number  and  dimensiona  of  apparatus 

6.  Qnnntity  of  concentrated  tailingn  oanght 

Assay  value  of  concentrated  tailings  caught 


TAiUKGe  FBOM  CONCKMTIULTOSB— Continued. 

What  disposition  ia  made  of  them  f 

If  sold,  state  price 

If  chloridiaeu  for  mill  company,  state  rate 
And  per  cent,  of  bullion  returned 

TAXUKOB  FBOM  PANS: 

7.  Quantity  of  pan  residues  obtained 

Assay  value 

Disposition 

If  sold,  state  price 

If  chloridised  for  mill  company,  state  rate 
And  per  cent,  of  bullion  returned 


Schedule  N.—ALTERNATE  CONCENTRATION  AND  AMALGAMATION  OF  BATTERY-SANDS  (BEGINNING  WITH 

CONCENTRATION;. 


(Reported  by 


-.    No.—.) 


Kame: .    State  or  Territory : .    County  t  — .    District:  — . 

COKCEMTRATION  OF  PULP  ON  BLANUSTS  : 

1.  Number  of  blanket-sluices 

Slope  of  blanketrslnices 

Width  of  blanket-sluices 

Length  of  a  sluice 

Number  of  blankets  in  a  sluice 

2.  Freqnenoy  with  which  blankets  are  washed  (discriminate  blankets 

nearest  battery,  next  lower,  and  so  on) 

Onantity  of  blanket  concentrations  obtained  per  ton  ore  crushed 

Assay  value  of  blanket  concentrations 

Amalgamation  of  blanket  concsntkations: 

3.  Short  description  of  amalgamator 

Quantity  of  Dullion  recovered 

lempcraturo  of  water 

Quantity  of  water 

TAILINGB  FBOM  AMALOAMATOB: 

4.  If  treated  on  amalgamated  surfaces,  state  their  nature 

Is  tbe  copper  of  such  surfaces  silver-plated  before  amalgamation  t 

State  length  of  surfaces. 

State  breadth  of  surfaces 

State  slope  of  surfaces 

Depth  of  water  on  plates 

6.  If  any  mechanism  is  employed  ss  a  substitute  for  a  portion  of  the  amal« 

gamated  sluices,  state  its  nature  and  general  dimensions 

6.  How  lung  do  plates  last  without  reamalgamation  f 

If  tbe  copper  plates  are  silver-plated,  what  does  it  cost  per  square  foot  t. . 

How  long  does  the  plating  last  f 

What  quantity  of  material  is  caught  on  the  foregoing  sluices  and  sub- 

stitntes  f 

What  is  its  value  by  assay  t 


Tailings  from  battbbt  blankst-bluicxb: 

7.  What  moans  are  taken  to  extract  the  metal  fhmi  blanket-sliiloe  taflp 

iuffsf 

If  smiilar  apparatus  to  that  in  use  for  amalgamator  tailings  ia  employed, 

state  extent 

Quantity  of  material  caught 

Value  of  this  material  by  assay 

8.  If  some  different  apparatus  is  used,  state  construction,  dimenriona,  and 

results : 

Tbkatmknt  of  matkbial  collected  fboh  sluices,  etc. : 

9.  State  total  quantity  of  material  collected  from  sluices,  etc 

State  assay  value  of  material  collected  from  aluioes,  eto 

How  is  it  treated f ' 

If  in  pans,  continue  description  on  pan  schedule 

Treatment  of  tailings  escaping  fboh  mill  sluices: 

10.  State  general  method  of  concentrating  mUl  tailings 

Number  and  principal  dimensions  of  apparatus 

Quantity  of  concentrated  tailings  obtamed « 

Assay  value  of  concentrate  tailings  obtained 

11.  Disposition  made  of  concentrations 

If  sold,  state  price 

If  worked  for  mill  company  in  ohloridizing  works,  atate  price  per  ton 

paid  for  treatment 

And  per  cent  of  assay  value  returned  by  ohlorfdliatlon  works 

Pan  taiungb: 

12.  Quantity  of  rcaldues  from  pans  obtained 

Assay  value 

Disposition 

If  sold,  state  price 

If  chloridizca  for  mill  company,  at  whatprioef 

And  per  cent,  of  bullion  returned 


Schedule  O.— ARRASTRAS. 


(Reported  by 


No.  — .) 


Name: .    State  or  Territory : .    County: .    District: 

Position  : 

1.  Topographical  (considerable  detail  is  req[uired) 

2.  Position  relatively  to  town  

Posi lion  relatively  to  mines 

3.  Position  relatively  to  lines  of  communication 

OWNEBBHIP : 

4.  Name  of  firm  or  owner 

Address 

Working  capital 

Name  of  superintendent 

Date  at  which  arrastras  were  built 

Date  at  which  they  came  into  present  ownership 

Oeb  tbeated: 

5.  Ore  treated  during  the  year  ending  June  1, 1880 


Kama  and  locality  of 
mines  supplying  ore. 

Quantity 

of  ore 

from 

each. 

-^i_- 1_ 

Character  of  ore. 

Assay  v«iuo  ui  yax-auub 
metals. 

Physioal. 

Mineral. 
ogioaL 

1 

PLANT: 
6. 

7. 


Kumberof  arrastras 

Dimensions  of  arrastras,  withdiagrama 

Describe  paving  (specimen) 

Number  and  weight  of  drags 

Of  what  rook  are  the  drags  (send  specimen,  nnleaa  the  rook  ia  the  same 
as  the  paving)  t 


Plant— continued. 

8.  Customary  number  of  revolutions  per  minute 

Weight  of  charge,  dry 

How  long  does  it  take  to  work  aohargef 

How  much  quicksilver  is  added  per  charge  f 

9.  What  rule  is  adopted  to  determine  the  quantity  of  quicksilver  added,  oc 

what  test  is  applied  f 

When  is  the  quicksilver  added  f 

10.  What  other  chemicals  are  need  f 

In  what  quantities  f 

At  what  time  are  they  added  f 

11.  How  are  the  arrastras  discharged  f 

How  often  are  the  arrastras  cleaned  upt 

12.  Describe  the  straining  of  amalgam 

What  is  the  gold  and  silver  contents  of  the  amalgam  as  it  goes  to  the  ra> 

tortsf 

Describe  the  retorting 

18.  What  disposition  is  made  of  tailings  t 

What  is  tne  supposed  or  known  contents  of  toilingsf 

14.  Describe  the  sampling  done 

How  are  assays  made? 

Consumption  of  labob,  powbb,  and  matbbial: 

15.  Table  of  employ^'  wages  and  shifts 


Classes  of  employds. 


Average  number  employed 

Length  of  shift 

Wages  per  shift 


Total  number  of  hours  work  done  during  the  year,  calculated  as  if  dona 

by  one  man 

Total  sum  paid  on  labor  account  during  the  year 

16.  During  how  many  days  of  the  year  haa  the  mill  been  in  active  operatSoiit. 
Hew  many  hours  a  day  is  the  mill  in  operation  f 

17.  What  ia  the  motive  power  t    (If  animals,  state  number;  if  engiiiei  slate 

power) 
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Schedule  O.— ARRASTRAS—Continued. 


COX8DMPTI02V  OV  LABOR,  POWXB,  AMD  MATXBIAL— Continued. 

18.  Table  of  topplles  consumed,  and  their  cost 


Fuel 

g nick  silver, 
at 

Bluest  one... 
Lubi-icatora. 


Unit. 


Cord  or  ton 

Pounds 

Pounds  

Pounds  

Gallons .... 


Total 
consump- 
tion for 
the  year. 


Price 
per  unit. 


Total  coat 


LOBfiKS  OF  METALS: 

10.  Percentaj^e  of  assay  value  of  gold  extracted  bT  first  treatment. . 

Peicentaee  of  assay  value  of  silver  extracted  oy  first  treatment. 

Assay  valuo  of  tailings 

Cost  op  milliko  : 

HO.  Cost  of  plant 

Cost  of  treatment  par  ton  of  ore 


TBBM8: 

21.  Terms  on  which  oc«  is  purchaaed 

Terms  on  which  ore  is  worked  for  owneit. 

PBODUCnOK: 


22. 


Fine  gold  produced  . . 
Fine  silver  produced 


Year  ending 
Hay  31, 1^. 


IConthof 
Jane,  1879. 


Honthor 
Jvna^USO. 


Average  fineness  of  bnlUon  in  gold  and  ailver. 

Production  of  former  years,  if  attainable 

Diflposrnojv  of  bullion  : 

23.  To  what  market  is  the  bullion  shipped f 

Through  what  rransi>ortation  company! 

Charlies  incurred  in  getting  bullion  to  market 
Discount  on  bullion 


SCHEDULE  P.— SMELTING  WORKS. 


(Reported  by 


-.     No.—.) 


Name: 


State  or  Territory : 


-.    County : 


District: 


POSITION: 

1.  Topofirraphical  (considerable  detail  is  required) 

2.  Position  relatively  to  town 

Position  relatively  to  mines 

3.  Position  relatively  to  lines  of  communioation 

OWMRBSHIF: 

4.  ^ameof  firm  or  company 

Main  otfict)  address 

Capital  stock 

Nuuiber  of  shares 

Par  value 

Suotation  June  1,  1880 
ume  of  superintendent 

5.  Dat«>)  at  which  works  were  built 

Date  at  which  works  came  into  present  ownership. 
Amount  of  real  estate  owned 

OBX  TREATED: 


Quantity  i 

«.  Name  and  locality  of 'ft^J,**^-^! 

mine  supplying  ore.     I'JjSe  for ' 

year. 


Assay  value  of  ore.     I  C  haraoter  of  ore. 


In—    .    In- 


Physical. 


Mineral- 
ogicaL 


COICPOBITIOK  OV  ORB : 


7.  Designation 

Contents  in— 

• 

of  ore.         i 

Arsenic. 

1 
Antimony.)  Snlphnr. 

Zinc.      Iron. 

1 

Lime. 

Rilioa. 

1 

. 

1 

1 

"    1    ■ 

, 

1 

1 

, 

i 

8.  Who  pays  for  transBortation  of  ore  to  works  f 

If  the  smelting  worxs,  at  what  rate  f 

Pbocess: 

0.  Succinct  description  (e.  g.,  smelting  in  blaat-ftimaoea  with  siliceons  flux, 
and  production  of  silver  lead  ;  desilverization  by  steam  Pattinaonising; 

refining  on  tests) 

11.  Capacity  of  works 

11.  Is  any  royalty  paid  on  patented  proceaaes  or  apparatnat 

Amount  paid 

Name  and  oonciae  description  of  process 

COKSUMPnON  OF  LABOB,  POWER,  AXU  MATBBIAL: 


12.  Class  of  laborers. 


Foremen 

Head  smelters 

Helpers 

Day  laborers. . 


Number  of 

each 
employed. 


Wages  of 

each 
per  shift. 


Length  of 
shift. 


Bemarks. 


COKBUMPTION  OF  LABOB,  POWER,  AND  MATEBIAL— Continued. 

Total  number  of  hours'  manual  labor  performed  on  wages  during  year 
(calculated  as  if  it  had  been  performea  by  one  man) 

Number  of  staff  (all  not  employed  in  manual  labor) 

Agprejiate  Halaries  of  staff  per  month 

18.  Stj  le  of  blast-engine 

Maker  of  blastH*ngine 

Number  of  blast-engines  in  use 

Sizes  of  blast-engines 

Pressure  of  blast  (average) 

Volume  of  blast  (average) 

14.  Horse-power  of  steam  en^ne  employed  in  running  blast 

Horse-power  of  other  engines 

Pressure  of  steam 

Total  quantity  of  water  fo<l  to  boilers  during  year 

Quantity  and  kind  of  fuel  burned  under  boilers  during  year 

If  wood,  ascertain  weight  per  cordk 


15.   Fuel  consumed 
during  year  in— 


i  Kind  SSTSSi^ 


Smelting 

Refining 

Roasting 

Other  purposes 


Weight 

per 
boshel. 


Prioe 

at  fur* 

naoe. 


Unit 
used. 


Remarks. 


1«.  Name  and  locality  of  mine  ,  ^'JUS*^^ 
supplying  finx. 


from 
each  mine. 


Prioe  per 

ton 
at  f oniaoe. 


Mineraleg- 

ioal 

charaoter 

of  finx. 


Asaay 

▼slue,  if 

any. 


L068B8  OF  METALS: 

17.  Percentages  of  assay  valnea  of  metals  extracted  in  smelting 

18.  Amountof  fine-dost eaught 

Amount  of  metal  contained  in  fioe-dust 

Amount  of  fiue-dnst  supposed  to  be  lost 

How  is  fiue  dust  treated  f 

19.  Quantity  of  matte  formed  per  ton  of  ore 

Percentage  of  metal  in  matta 

Quantity  of  speisa  formed  per  ton  of  ore 


Iioas  in  mfininir  of 

Lead. 

Copper. 

SUver. 

Qold. 

PerRentaire  of  amaT  value  loat 

1 

20. 


21. 

COST: 

28. 


FOB  CUSTOM  WORK: 

Charges  for  smelting  ore  per  ton 

Agreement,  if  any,  as  to  per  cent,  of  metal  retained  to  mine 

Do  matte,  fine-dost,  and  the  like  belong  to  the  smelUns  works?.  . . . 
Terms  on  which  ore  is  purchased  (give  sliding  aoale,  if  any  is  used) 


Total  coat  of  plant 

Coat  of  smelting  per  Urn  of  oiro 
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SCHKDULB  P.— SMELTmO  WOBBS— ContfoDed. 


p,™™», 

i 

•s 

1 

1 

l| 

■si 

r 

1 

1 
1 

!  ^ 

pmdnoad. 

S4.  AHrnhuot- 

imrid. 

laallnr. 

iDOoppn. 

I.1-L 

„     .        tal 

1 

1 

Zfi.  DMcrflw  iy«t«ia  of  mm 
TVlut  UHjs  ■reuHclt 
A™«w»,.OQn*cWfD 

DUPOBmON  O?  DULUOM  OB  Idl 

W.  To  •rbut  ■nu'liel  Is  it  iih 

low  iDMM:ringt 

1 



wbUeipra 

8CHKDDLK  P  1.— PEELIMINARY  OPERATIONS. 
(Reported  by .    No.  — .) 


Huur .    StkH  or  Tamtam .    Conntji .    Dlitiict: . 

ToUl  capacity  per  S4  ton™ 

*■  S.'SiSSJST.-.'^.'r'r:.'^.^.^.-!:!!^?^?^^': 

A^lmportut  deMla  of  emitnutfam  (U  fDiWoe*.  nUTO  Vul  dMcrlp- 

irpowerUeinplowd.  Btntelioirnioch 

iriii;aabBtuiceUwl(lHl(aore.atUsUnduidqiiuUtypOTtoD<n 

P  2.-SMELT1HQ  IH  SHAFT-PDENACES. 
(Reported  by .    No.  — ,) 


.    Dlitrict:- 


ma: .    SUteorTeriKoTy: - 

1.  Namber  of  fonuMM 

NnmbcT  Id  BDtnal  opentloD 

GIto  dluismi  of  lolerlDr  oatllne  of  rettioal  wotion  4iid  of  Is 

llpo  of  hodumtal  imHod  at  charglDB  floor,  vltb  dlnioiulons. 

1.  WbBtmlteiiBltinudrorUiilnsorihmuoal 

Cost  of  lining.....'"!""'!!!  ""!!;!'.'*.'.."!III.";""! !!;;."!! 

AvsrBKedDT«tlDii 

1.  BaatliB  fdraicon  opos  bearlb.  otlalt  complotoly  clwodi 


Bow 


iBiphonUpl  .. 


DlmeUir'of  tuysreo  .     . 

Of  what  metal  kmlheypiadot 

Aro  Uier  ir&toc.coolnl  or  noti 

Aro  iraur-iaclcof a  omploycd  f  - 

4.  OfwbatmMeTialiacrncfblebnlltl 

MtDtton  sDT  otbor  inlrrotfa;:  dotaila  of  ooutnictioii .. 

'What  la  the  onliDanr  lenKthorihenuil 

DoMcrctiODarDTmlnlhofiiniMeT 

Do  thcT  form  at  tbe  boitom  or  top  t 

la  tho  nmuM  nm  with  a  bright  topt 

Bow  ot(«D  i*  the  foTDUO  barred  oat  t       

WhatnmonDtDforelaarDdtediiiSlbnDnl 

I.  What  Usd  of  flux  U  naed  t 

VhatdoM  It  coat  p«r  Ion  alfomacet 

Tliat  amount  la  naed  p«r  too  ore! 


What  kind  of  fDella  Dead  T  . . 


Praunte  et  blaat. . . 


"■SS" 

CoBtcotabyauay. 

In- 

In- 

b  — 

Uetal 

■ 

DotBiCchillqalckWi 


enlage  In  the  alag. . . 


'  Silica 

UetaUiaoildeB,Fla...  . 
S.  Quillly  and  chanaletiatlaa 


P  3.— SMELTDTO  IN  EETERBERATORY  FURNACES. 
(Repotted  by  — — .    No.  — .) 


.    8ta(«  or  Terrllviy : 


wilh 


1  QlTO  dUi 

Ht4ght  ofauuik. _ __ 

S.  Of  wbnt  naterial  la  hearth  compoMd  t 

Of  wbat  naterUl  la  roof  conipoaed  I 

QIto  aoncce  ot  linlnE  ud  ml  at  Itamaoa 

ATcrase  doratloD  or  roof  and  bearth 

lathe  beanh  aapported  on  inni  pUtoal 

How  often  la  It  neeeiiarT  to  atop  fnniaee  to  repalral  — 
4.  What  kind  of  flu  la  oaadt  rT. 


1  Coat  per 

unit. 

Hf: 

oblalMd. 

Iffnel  ia  reckoned  in  buakcia,  glre  weight  of  baahel... 

y  QaanUtyofonperchBrRe 

Length  ot  time  leqDlNd  to  work  a  Dharga 


3" 

ConlmitabTaaav. 

la- 

in- 

In- 

&i- 

Metal 
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SCHKDULB  P  4.— DESILVERIZATION  BY  ZINC. 


(Reported  by 


-.    No.  — .) 


ifftme: .    StateorToiTltoiy:  .    County: .    District: . 

1.  Number  of  pots 

Number  in  actual  operation 

Sixe  of  pots '. 

Weight  of  furnace  lead  charged  in  a  pot 

2.  In  how  many  portions  is  the  zinc  added  f 

What  is  the  weight  of  eachf 

What  is  the  rule  according  to  which  the  onantity  of  zinc  is  determined  f. 

8.  Is  the  last  trace  of  zinc  removed  from  toe  market  load  by  steam,  or  by 

.     improving  in  a  furnace  f 

How  much  silver  remains  in  the  market  lead  f 

Give  method  of  dealing  with  zinc-skimmings  fit>B  furnace  lead   

Huw  much  rich  lead  is  obtained  per  ton  furnace  lead  f 

What  percentage  of  silver  does  tne  rich  lead  contain  f 

Are  the  zinc  crusts  treated  by  distillation  or  smelting  f 


4.  If  smelted,  state  size  of  fbmace,  and  other  detaila,  as  indicated  in  aohed* 

ole  for  sliaft  smelting  furnaces 

5.  If  distilled  in  retorts,  give — 

(1.)  Material  of  which  retort  is  made 

(2.)  Total  length  of  retort 

(3.)  Greatest  width  of  retort 

(4.)  Weipht  of  charcre  

(.'■».)  Time  requii'ed  to  distill  a  charge 

(6.)  Average  duraiion  of  retort  (in  number  of  charges) 

0.  Give  aggregato  time  couMumed  in  separating  a  lot  of  furnace  lead  into 

market  lead  and  rich  lead 

Give  total  quautity  of  fuel  thus  consumed  per  ton  furnace  lead 

What  is  the  totul  cost  of  labor  involved  in  t  he  separation  t 

What  is  the  average  wages  of  men  employed? 


Schedule  P  5.— PATTINSONIZING. 


(Reported  by 


-.    No.  — . ) 


Kame: .    State  or  Territory: .    County: .    District:  — . 

1.  Give  number  of  pots 

Give  number  of  pots  in  actual  operation 

2.  Give  diagram  showing  disposition  of  plant,  with  measurements 

8.  State  system  of  crj stallization  (by  thirds,  by  eighths,  etc.) 

4.  How  much  rich  lead  is  obtained  on  the  average  per  ton  ftimace  lead  f — 

What  percentage  of  silrcr  does  rich  lead  contain  f 

How  much  silver  remains  in  the  market  lead  f 

6.  What-  time  is  consumed  in  sejMiTating  a  lot  of  ftimace  lead  into  market 
lead  and  rich  lead  f 


How  much  fbel  is  connnroed  in  separating  a  lot  of  famace  load  into  mar 
ket  lead  and  rich  lead? 

What  is  totul  cost  of  labor  involved  in  the  oi>eration  per*ton  of  furnace 
lead?-         

What  wages  do  the  men  receive! 

How  much  fuel  is  consumed  per  ton  lead  separated  f 

What  is  the  total  cost  of  process  per  ton  fnmaco  lead  f 

6.  If  steam  is  used  (Luce  &.  Kozan  process),  state  pressure  of  steam 

Describe  superheating  apparatus 


Schedule  P  6.— IMPROVING  OF  LEAD. 


(Reported  by 


..    No.  —.) 


Name: 
1. 


2. 


.    State  or  Territory : .    County:  — — .    District: 

Number  of  improving  furnaces 

Kumber  of  improving  furnaces  in  actual  operation 

State  general  dimensions  of  fumacea  with  diagrams 

If  the  nearth  is  sn  iron  pan.  does  it  rest  freely  on  supports  t  — . 

Is  the  pan  cooled  from  beneath  f 

What  is  the  charge  of  furnace  lead? 

Depth  and  area  of  melted  charge 


8.  At  whnt  temperature  iait  improved? 

What  length  of  time  is  consumed  in  softening  a  charge  f 

State  kind  of  fuel  and  consumption  per  ton  of  furnace  lead 

WMftt  percentage  of  weight  is  lost  in  softening  f 

4.  Bv'  what  is  it  determined  whetht'r  the  lead  is  sufficiently  improved  t 

what  disposition  is  msde  of  the  dross  f 

What  amount  of  labor  is  ex]>ended  in  refluingf 

How  long  does  a  pan  last! 


Schedule  P  7.— CUPELLATION. 


(Reported  by 


•.     No.  ~.) 


Name: 
1. 


2. 


3. 


.    Stattp  or  Territory :  —^.    Connty :  District:—. 

Total  number  of  furnaces 

Kumber  in  actual  operation 

Are  tbe  fumact'S  of  the  English  or  German  pattern  f 

If  of  English  pattern,  describe  construction  OItes^frame,  with  dimensions 

(Jive  size  of  test 

With  what  material  is  it  filled  ! 

Is  the  test  water-cooled  f 

With  what  resultsf 

Is  the  blast  steam  or  air  f 

What  fuel  is  employed  f 

How  is  the  fumace-l*^  fed  to  the  test  t 

Is  the  refining  completed  on  one  test,  or  is  the  lead  concentrated  on  one 
test  and  the  refining  completed  on  another  f 


5. 
6. 


7. 
8. 


If  the  latter  method  ii<  employed,  how  far  is  ihe  concentration  csrrledf .. 

How  mam-  tons  of  lea<l  can  bn  treated  on  the  average  on  one  testt 

If  the  refining  is  divided,  state  for  each 

How  much  lead  is  treated  per  d.iy  in  each  furnace  f     

State  fineness  of  bullion  (gold  una  silver)  produced       

Conrtumption  of  fuel  fier  ton  lead  cupelled    

Cost  of  laltor  per  ton  lead  I'efined 

Average  wages  of  men  

Loss  in  refining 

What  disposition  is  made  c^  the  litharge  t 

Total  cost  of  refining  a  ton  of  lead 

What  is  the  assay  valuo  of  the  poorest  lead  which  could  be  refined  with* 
out  absolute  loss  in  this  locality  f  


SCHEDULE  Q.— QUICKSILVER  REDUCTION  WORKS. 


(Reported  by 


•.    No.-.) 


Name: .    State  or  Territory : .    County: .    District: 

PoBrriox : 

1.  I'opograpbical  (considerable  detail  is  required) 

2.  Position  relatively  to  town  

Kelatively  to  mines 

3.  Position  relatively  to  lines  of  communication 

OWNEBSHiF : 

4.  Name  of  firm  or  company 

Main  ofiice  address 

Capital  stock      

Number  of  shares 

Par  value 

Quotation  May  31,  1880 

working  capital 

Name  of  superintendent 

5.  Date  at  which  the  works  came  into  present  ownerah^ 

Date  at  which  tbe  works  werebuUt 

Amount  of  real  estate  owned 


Orb  TBXATKD: 


,  Quantity 

«.  Name  and  locality  of    f^^^J^Tch 
mine  supplying  ore.          Sine  for 

year. 

Assay 

value  of 

ore. 

Character  of  ore. 

'  PhysicaL 

Mineralog- 
icaL 

1 
1 

, 

1 

j 

... 

1 

1 

7.  WhopayafortnuiapoTtationofoietoirorkaf 
If  reauction  works,  atwhatratef 
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Schedule  Q.~QUICKSILVER  REDUCTION  WORKS— Continued. 


PBOCK80: 

8.  Snccinct  descriptien  of  process 

9.  Haximnm  capacity  of  works 

10.  Is  any  royalty  paia  on  patented  processes  or  apparatos  f . 

Amount  paid 

Name  nnd  concise  description  of  patented  process 

COlCetJMPnOM  OF  LABOB,  POWEB,  AKD  MATERIAL: 

11.  Table  of  employes*  wages  and  shifts ^ 


Class  of  laborers. 


Foreman 

Head  smelters. 

Helpers 

Day  laborers. . . 


Number  of 
each  em- 
ployed. 


^f ^/    ^^e^^  of ' 


Remarks. 


Total  unmber  of  hours'  manual  labor  performed  during  the  year,  oalcu' 

lated  asif  it  had  been  done  by  one  man 

12.  Number  of  staff  (^  not  employed  in  manual  labor) 

Aggregate  salaries  of  staff  per  month 

18.  St>Te  and  material  of  suction  blower 

Maker  of  blower 

Number  of  blowers  in  use 

Sizes  of  blowers 

Pressure  of  blast  (average) 

Volume  of  blast  (average) 

14.  Horse-power  of  steam-en^nes  employed  in  running  blast 

Horse-power  of  other  engines 

Pressure  of  steam 

Total  (quantity  of  water  fed  to  boilers  during  year 

Suantity  and  kind  of  fuel  burned  under  boflers  during  the  year 
'  wood,  ascertain  weight  per  cord 


COXBUMPTION  OF  LAUOB,  POWSR,  AND  MATRBIAI^-COntlnaed. 

15.  Quantity  of  fuel  couHumcd  in  quicksilver  reduction  during  the  y< 

16.  If  any  tinx  is  employed,  state  its  character,  source  of  supply,  Mid  priee 

per  tou  at  works i 

LOBBKS  OP  MKTAL: 

17.  Perci'ntage  of  quicksilver  contents  extracted 

lb.  Amount  of  soot  formed 

A  mount  of  metal  contained  in  soot 

19.  If  custom- work,  give  rates,  with  details 

20.  Terms  on  wbich  ore  is  purchased 

Cost  : 

21.  Total  cost  of  plant , 

Cost  of  rt- duction  per  ton  of  ore 

Pboductio.k  : 


22. 


Amount  of— 


Ore  worked  (in  tons) 

Quicksilver  produced  (in pounds). 


During 

Jearendmg 
ttnel.l88£ 


Month  of 
June,  1879. 


Month  of 
June,  1880. 


Sam  PUKQ : 

23.  Describe  system  of  sampling  ore 

What  assays  are  used  t 

Are  assays  corrected  for  loss  in  assaying  f 

DiSPOBITIOK  of  PBODUCT: 

24.  To  what  market  is  quicksilver  shipped  f 

Cost  of  getting  it  to  market 

Average  price  at  market 

What  sort  of  flask  is  used? 

How  much  quickHilver  does  a  flask  hold  (vrtngb)  t. 
How  is  the  quicksilver  sent  to  market  f 


Schedule  Q  1.— QUICKSILVER  REDUCTION  IN  RETORTS. 


(Reported  by 


No.  — .) 


ITftme: 
1. 

2. 


8. 


.    State  or  Territory: .    County: .    District:  — 

Number  of  retort  s 

Diagrams,  with  dimensions  of  retorts 

Whit  is  the  weight  of  a  retort  f 

How  long  does  the  average  retort  last  f jt 

Whatdoesaretortcostat  the  works  f 

Average  quan  tity  of  ore  treated  in  a  retort  per  month 

Average  tenor  of  the  ore 

What  lux  is  added  t 

How  much  per  ton  ore  f 


4. 


6. 


What  is  the  weight  of  a  charge  of  ore  f 

How  long  is  it  retorted! 

Total  interval  between  the  beginnings  of  two  snooearire  chargea. 

How  much  ftiel  is  consumed  p^r  ton  ore  t 

How  much  quicksilver  does  the  burned  ore  omitain  f 

What  system  of  condensers  is  used  (diagrams  and  dimensions)! . . 

Percentage  of  quicksilver  recovered 

What  men  are  employed! 

Length  of  shift 

Wages 


SCHEDUUB  Q  2.— QUICKSILVER  REDUCTION  IN  FURNACES. 


(Reported  by 


No.  — .) 


Name: .    State  or  Territory: .    County: ,    District:  — 

1.  Number  of  fdmaoes  in  the  works 

Number  of  ftimaoes  described  in  this  schedule 

System  of  furnaces 

Cost  of  furnaces 

Are  they  designed  to  work  continuously  or  intermittently  ! 

Are  they  designed  to  work  flne  ore  or  lump  ore! 

2.  Give  diacrams  of  the  furnace,  with  princiiHil  dimensions 

Mention  the  materials  used  in  lining,  and  their  sonroe » 

8.  Any  interesting  details  of  construction 

How  long  does  the  fomaoe  last  without  rep^rs! 

4.  State  the  average  quantity  of  ore  treated  in  the  ftimace  per  month. 

What  is  the  average  tenor  ot  the  ore  treated  in  the  ftimace  ! 

What  flux  is  added,  if  any!.   

And  how  much  per  ton  oi  ore! 

6.  Is  fuel  ohargcMl  with  the  ore! 


If  so,  what  ftiel,andhowmnohper  tonof  oref 

How  much  fhel  is  consumed  per  ton  ofoierOMtedf 

How  much  quicksilver  does  the  burned  ore  oontain! 

0.  If  the  furnace  is  intermittent,  state  the  weight  of  a  charge 

How  long  is  it  roasted ! 

Total  interval  of  time  between  two  chargea 

7.  If  the  famace  is  continuous,  state  the  time  dnring  which  any  piece  of 

is  exposed  to  roasting  action 

8.  If  adoMsare  made,  state  how  much  of  the  ore  is  so  treated 

What  cement  is  used  in  making  adobes! 

Of  what  size  are  the  adobes! 

How  long  are  the  adobes  dried !..., 

0.  What  men  are  employed  at  the  ftamaee! 

Length  of  shift 

Wages 


Schedule  Q  3.— QUICKSILVER  CONDENSERS. 


(Reported  by 


..    No.—.) 


Name: 


-.    State  or  Territory : 


-.    County: 


•.    District: 


1.  Name  by  which  the 

1 

Material  of 

wbich  it  is 

oonbtructed. 

1 

Cost 
of  a  con- 
denser. 

Number 
in  use. 

Cubic  capacity. 

condenser  Is  known. 

Eaoh. 

TotaL 

Total 

Total  length  of  path  traversed  by  ftime. 


2.  Any  interesting  details  of  constmotion 

8.  If  iron  condensers  are  used,  state  what  portion  of  the  walla  is  most 

rapidly  corroded 

4.  If  masonry  sondensers  are  employed,  what  measures  are  taken  to  pre- 
vent percolation  of  metal!  

How  much  quicksilver  is  it  estimated  that  a  cubic  foot  of  masonry  ab- 
sorbs!   T 

5  Give  as  many  details  as  possible  of  the  amounts  of  quicksilver  caught  in 

the  d  ifferen t  condensi>rs 

What  is  the  temperature  of  the  ftimes  seeding  from  the  last  condenser  f 

9.  Quantity  of  soot  obtained  (if  possible  per  ton  ore) 

Character  and  contents  of  soot 

Method  of  treating  soot 

7.  Is  draught  produced  by  chimney  or  suction  blower! 

If  by  a  chimney,  how  much  of  the  time  is  a  fire  kept  burning  at  tb» 

base! 

If  by  a  blower,  state  name  of  manafiMtarer  and  sise 
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Appehbix  nL— directory. 


L18SO.] 

DEEP  MINES. 
ALABAMA 


IMatiieL                            Cooaty. 

KaoMof  elaim. 

Dtetdflt 

\^^HHB^v« 

„  „.,  .  . 

mmi^^mt^ 

Biddle 

TownahiplO 

TiTltJifi 

1                        1 

ABIZONA. 


AlU 


OroBl«ieo 


Arnold. 
AtlADto. 


Billy  Eb^  

Black  AodTaa 

BUckRoek 

Bloe  Belle 

BoDton 

Bndakaw 

Bronae  

BoeU 

Bnma  Vieto 

BaUDog 

Ballioo 

Banker  Hin 

BOITO 

Cady  or  Juno 

Caledonia 

Do 

Cerbat 

Cbaoipioo 

CheixuD 

Chief  of  Dome 

Cincinnati 

Clara    

Colorado 

Conj^ees 

Conner     

Consolidated  Arizona. 

Contention 

Copper  Cbief 

Copper  King 

Craict-nt 

Do  

Crystal  Spar 

Capel 

Dean 

Defiance 

Diamond 

Doliy  Varden 

Doa^laAS 

Eastern 

Eeho 

Edward  Everett 

ElCapitan 

Elkbom 

Emerald 

Emma 

Empire 

Do 

Do 

Engineer 

Esperanx* 

Eugenia 

Excelaior 

Fagan 

Fbfirflcld 

Flagatair. 

Vlom 


Haynard 

SOTer 

Haynard 

Castle  Done 

Cedar  Valley 

Myers 

HnalsMl 

Cedar  vaDey 

Hoalapai 

bflver 

Haalapai 

Harahaw 

Toaubstone 

Eureka 

Hualapal 

Eureka 

saver 

Haalapai 

Cedar  vaDey 

SQver .  

Hualapal 

CastleDome 

Silver 

Hualapal 

do 

do 

Castle  Dome 

HualM»ai 

saver 

do 

Cedar  Valley 

Haalapai 

Arivaca 

Tomlistone 

Montezuma .. 

do 

Myers 

Near  Mineral  Park 

Castle  Dome 

liualapai 

Ma>nard 

Turquoise 

Harsbaw 

liualapai 

Castle  Dome 

Myers 

Muntezuma 

HnalaiNii 

Near  I'lomeer 

Montezuma 

Tombstone 

saver 

do 

Hualapal 

Tombstone 

saver 

Pima 

Cedar  Valley 

saver 

Harabaw 


Mohave. 
Do. 


do 
do 


Mohave. 

Ynma^ 

Mohave. 

Pima. 

Mohave. 

Bo. 

Do. 
Yuma. 
Mohave. 
Pima. 

Da 
Yuma. 
Mohave. 
Yuma. 

De. 
Mohave. 

Dol 
Yuma. 
Mohave. 
Yama. 

De. 
Mohave. 

Do. 

Do. 
Yuma. 
Mohave. 
Yuma. 

Do. 
Mobave. 

Do. 
Pima. 

Do. 
Yuma. 

Da 
Pima. 
Mohave. 
Ynma. 
Moliave. 

Da 
Pima. 

Do. 
Mohava 
Yuma. 
Pima. 
Yuma. 
Mohave. 
PinaL 
Yuma. 
Pima. 
Yuma. 

Do. 
Mohava 
Pima. 
Yuma. 
Pima. 
Mohava 
Yuma. 
Pima. 
Mohava 

Da 

Da 


Flora  Temple 

F<mtenoy 

Fresno 

Friend 

Oalena  Chief 

General  Lee 

Oaieti 

Golden  Eagle 

Grand  Central.... 
Grand  Dipper  — 
Great  Eastern  . . . . 
Guniifl^t 

Hackberry 

Hackberry  South . 

Hamburg 

Head  Centre 

Helena 

Hermoea 

Hibemia 

Holland 

Hope 

Hopkins 

Indian  Boy 

Irene 

Iron  Cap 

Ironclad 

Ithaoa 

IXL 

Do 

Josephine 

Juniper 

Kanawha  Belle... 

Kevstone 

La  Plata 

Last  Hope 

Little  Chap 

LitUe  Chief 

Little  Dome 

LitUeWaUe 

Lone  Star 

Longarina   

Lost 

Lulu 

MacCormick 

Mack  Morris 

Mamie 

jjismmotk 

Do 

Mandeville 

Marearita 

Maripoea 

Mary  Ann 

Ma\  flower 

Melissa 

Merrimae 

MetaUio  Aoddent 

Mexican 

Maier    

Mineral  Bed 

Miner's  Hope 

Mississippi 

Mocking  Bird.... 

Monitor 

Montana 


Pi 
PinaL 


CasUeDome Yei 

Haalapai 

do Da 

Sav^r Ynssa. 

CastleDome Da 

Cedar  VaUey 

Harshaw 

Globe 

Tombstone 

do Da 

saver YnsMk 

Cedar  Vaaey 

Myers 

80  miles  eaA  of  Mineral  Park.   Mohava 

do Da 

saver 

Tombstone., Pii 

CastleDome 

Harahaw 

Cedar  Valley 

Harahaw 

Cedar  Vaaey Mohava 

CastleDome Yussa 

Hualapal Mohava 

Globe PinaL 

saver -  Yuma 

do '       Da 

Hualapal Mohava 

do Da 

Harahaw Pima 

SavOT Yuma. 

DosCabezas Pima. 

Haalapai Mohava 

do Da 

Globe Maricopa 

saver •  Yuma 

Harshaw Pima 

Hualapal Mohava 

CastleDome Yuma 

do Da 

Haalapai Mohava 

OroBlanoo Pima 

saver Yuma 

do Da 

Globe Pinal. 

do Mancopa 

Tombstone Pima 

Swisshelm Da 

Cherry  Creek YavapaL 

saver Yuma 

Eureka   Da 

Maynard Mohava 

saver Yuma 

Hualapal Mohava 

Silver Yuiua 

Tombstone Pima 

Hualapal !  Mohava 

Globe  Maricopa 

CastleDome -  Yuma 

Myers Pima 

Hualapal |  Mohava 

Maynard Da 

Haalapai I       Da 

Tombstone ;  Pinuu 

OroBlanoo I       Da 

511 


512 


PRECIOUS  METALS. 


DEEP  MINES— Continiied. 
ABIZONA— CoDtinned. 


/Kame  of  olAfm. 


Mentesmna 

Honumental 

l^ornlity 

Hoi  dId^  Star 

If  onstain  Side. . . 
Id oao tain  View.. 

Mai-phy 

Nellie  Kenyon . . . 

Norfolk 

Norma 

Nonh  Star 

NoitboTD  Pacific. 

Oriental 

Oio 

Oro  Platii 

Overland 

Pacific 

Palmetto 

Paymaster 

PealMxIy 

Peck 

Pinkeye   

Pucahontaa 

Prince   

Princeiw 

Princo  George  .  -  - 

Pure  Metal 

iaaker 


mecn       

fuick  Relief.... 

tailioad 

Bain  bow 

Rattlesnake 

Do 

RedCload 

Red  Doe 

Red  Jacket 

Red  Top 

Revolution 
Richmond  West 

Rooster 

Rosano 

Rover  

Salvador 

San  Xavier 

Schenectady 

Schuylkill 

Scotia 

Senator 

Setting!  Sun  

Sheoandoah  


Dlstriot 


Ifontezunia. . .: 

Myers 

Harshaw 

Myers 

Silver 

Harshaw 

Dos  Cabezas 

Silver 

do 

Castle  Dome 

Silvi*r 

Oro  Blanco 

Hualapai 

Ellsworth 

Hualapai 

do 

Silver 

Owens 

Hualapai 

30  miles  east  of  Mineral  Park 

Peck 

Hualapai 

CastloDome 

Silver  

do 

Hualapai 

do 

do 

Swisshclm 

Hualapai    

CastloDome 

Cedar  Valley 

Tombstone 

Silver 

do : 

Myers 

Silver 

Tombstone 

Harshaw 

Globe 

Silver 

Eureka 

Silver 

Harshaw 

Pima 

Hualapai 

do 

Harshaw 

Owens 

Hualapai 

db. 


County. 


Yuma. 
Pima. 

Do. 

Do. 
Yuma. 
Pima. 

Do. 
Yuma. 

Do. 

Do. 

Do. 
Pima. 
Mohave. 
Yuma. 
Mohave. 

Do. 
Ynma. 
Mohave. 

Do. 

Do. 
YavapaL 
Mohave. 
Yuma. 

Do. 

Do. 
Mohave. 

Do. 

Do. 
Pima. 
Mohave. 
Yuma. 
Mohave 
Pima. 
Yuma. 

Do. 
Pima. 
Yuma. 
Pima. 

Do. 
Maricopa. 
Yuma. 

Do. 

Do. 
Pima. 

Do. 
Mohare. 

Do. 
Pima. 
Mohave. 

Do. 

Do. 


Name  of  claim. 


Signal 

Silver  Belt. . . 
SilviT  Brick  . 
Silver  City... 

Silver  Era 

Silver  Girt... 
Silver  Glance 
Silver  Hill . . . 


Silver  King.. 

Silver  Monster 

Silver  Nugget 

Silver  Prince    

Silver  Queen 

Sixty-three 

Snowflnke 

South  Dome 

South  King 

Spruce 

Starks  &  Swing 

Stein  Crusoe  .■ 

Stockton  

Stonewall  

Do 

Snlphuret 

Sunrise .   

Suuset 

Surpriser 

Tiger 

Do  

Tigress 

Tioga -• 

Tip  Top 

Tougbnut  Extension  — 
Tonghnnt  &.  Goodenougfa. 

Triangle     

True  Blue 

Undine 

VanderbUt 

Vulture 

Waco 

Wander 

Warsaw 

W.C.Davis 

Westward 

Whale 

William  Penn 

Wilmington 

Winchester 

Wisconsin ^ 

Woodohoppers*  Belief 

Ynma  Chief 


District 


Owens 

Big  Bug 

Silver. : 

do 

Globe 

Myers 

Silver 

Hnalapai 

Pioneer 

Hnalapai  — 

Globe 

Peck 

Cedar  Valley 

Hnalapai 

do 

Castle  Dome . 

Harshaw 

Montezuma. . 
Hualapai  — 

SUver 

Hualapai  — 

Globe 

Tombstone  . . 

do 
Hnalapai 
Tombstone 
Pioneer . 
Hualapai 
Tiger 
Hnalapai 
Tombstone 
Humbug. 
Tombstone 

do 

Harshaw 

Tombstone 

Harshaw 

Hnalapai 

In  town  of  Vulture . 

Silver 

. .  do 

Oro  Blanco 

Harshaw 

Myers 

Swlsshelm 

Castle  Dome 

Silver 

Hualapai 

Harshaw 

Hualapai 

SUver  


County. 


Mohave. 
Yavapai 
Ynma. 

Do. 
Pioal. 
Pima. 
Ynma. 
Mohave. 
Pinal. 
Mohave. 
Maricopa. 
Yavapai. 
Mohave. 

Do. 

Do. 
Ynma. 
Pima. 
Ynma. 
Mohave. 
Yuma. 
Mohave. 
Maricopa. 
Pima. 

Do. 
Mohave. 
Pima. 
Pinal. 
Mohave. 
Yavapai. 
Mohave. 
Pima. 
Yavapai. 
Pima. 

Do. 

Do. 

Do. 

Do. 
Mohave. 
Maricopa. 
Yuma. 

Do. 
Pima. 

Do. 

Do. 

Do. 
Ynma. 

Do. 
Mohave. 
Pima. 
Mohave. 
Yuma. 


CALIFORNIA. 


Addenda  

Adelaide 

Afterthought 

Alabama 

Amelia 

Antelope 

Apex    

Kallychoop    

Baltimore 

Bandin 

Buiigliart 

Banner 

Bechtel  Consolidated 

Belmont 

l>elvi«lei-e 

Black  Bear 

Do 

Blnck  Hawk 

BliDdI^)de 

Blue  Hill      

Bod  io  Bluff  Consolidated . 

1  lOtl  ie  ('onsoUdated 

Budie  Tunnel   

Book  er  Consolidated 

Borngo  Bronco 

l><)8ton  Consolidated 

BriiDchMint 

Bio^n  Bear 

Bt  own  Monster 

Brush  Hill 

Bulger  Con.<iolidated 

CactuH 

Cargo  Muchacho 

CftlTol 

(.'enteonial 

Do 

Central 

Champion 

1)0  

Chaix-e 

L  haparral 

Do 

C'liicauo 

CliiibtmasGift 

Cinderella 

C«e 

Cold  Spring 

CollMSUS 


Bodie 

Robinson's  Perry  . . . 

FumacevUle 

Jamestown 

Washington 

Banner 

French  Gulch 

Jamef^town 

Bally  choop 

Lee 

MokelumnoHill.... 

Whisky  Creek 

Mokelumno  Hill 

Bodie 

Cerro  Gordo 

Bodie 

South  Fork  Salmon . 

Deadwood 

Bodie 

Oro  Fine 

Banner 

Bodie 

do 

do 

do 

Beverage  

ISodie 

Coso 

Deadwood 

Russ 

HavdenHill 

Bodie 

Lee 

Cargo  Muchacho 

Quarts  Valley 

Leo 

French  Gnlch 

Ballvchoop 

Bodie     

Independence «, . . 

Pittsburgh 

Near  Kelsey 

Banner 

Mokelumne  Hill 

Coso 

Deep  Spring  Valley. 

Conherville 

French  Gnlch 

Union 


Mono. 

Calaveras. 

Shasta. 

Tuolumne. 

Calaveras. 

San  Diego. 

Shasta. 

Tuolumne. 

Trinity. 

Inya 

Caiaveraa. 

Shasta. 

Calaveras. 

Mono. 

Inyo. 

Mono. 

Siskiyou. 

Trinity. 

Monow 

Siskiyon. 

San  Diego. 

Mono. 

Do. 

Do. 

Do. 
Inyo. 
Mono. 
Inya 
Trinity. 
Inyo. 
Lassen. 
Mono. 
Inyo. 

San  Diego. 
Siskiyou. 
Inyo. 
Shasta. 
Trinity. 
Mono. 
Calaveras. 
Shasta. 
ElDorada 
San  Diego. 
Calaveras. 
Inyo. 

Do. 
Mariposa. 
Shasta. 
Inyol 


Commanohe 

t^onsolidated  Amador. 
Confidence 

Do 

Consolidated  Pacific  . . . 
Consolidated  Wyoming 

Creeksido. 

Crowning  Glory 

Custer 

Deadwood 

Defiance 

Do 

Diana  

Dividend 

Dolan  &.  Cogswell 

Downs 

Dudley 

Duncan 

Dnnlap 

Emma 

Empire 

Do 

Eureka 

Excelsior 

Extra 

Ferguson  

Fletcher 

Fogus  

Franklin 

Fraud     

Fresno  Enterprise 

Genesee  Valley   

Glenooe  Consolidated. . 

G^old  Stripe 

Golden  Chariot 

Golden  Eagle 

Golden  Fleece 

Golden  Gate 

Do  

Golden  Thread 

Golden  Wreath 

Good  Promise 

Goodshaw       

Gracewooil 

Great  Western 

Green  Gulch      

Green  Monster 

Green  Mountain 

Gwin 


Blind  Spring 

Sutter  Creec 

Coso 

Confidence 

Bodie 

Nevada  City 

White  Peak 

Cerro  Gordo 

Coso 

WiUow Creek  ... 

Coso   

Bodie 

Blind  Spring.... 

White  Peak 

Near  Angel's  — 

Volcano 

Bodie   

OroFino 

Silverado 

Picacho 

Plymouth 

Virginia  Bar 

Blind  Spring  .... 

Bally ohoop   

Pittsburgh 

Mariposa  Estate. 

OroFino , 

Volcano 

French  Gulch 

Picacho  

Potter  Ridge 

Genesee  Valle] 

Mokelumne 

Indian  Valley  . . 

Banner  

HaydenHill 

Picacho -. 

Volcano 

Sonora 

Beverage 

Fish  Springs 

Picacho 

Bodie 

Cerro  Gordo .... 

■  White  Peak 

'  Mariposa  Estato. 

,  Union 

I  Indian  Valley  . . . 
!  Mokelumne  &iU 


Mono. 

Amador. 

Inyo. 

Tuolumne. 

Mono. 

Nevada. 

Mono. 

Inyo. 
Do. 

Nevada. 

Inyo. 

Mono. 
Do. 
Do. 

Calaveras. 

Amador. 

Mono. 

Siskiyou. 

Los  Angeles. 

San  Diego. 

Amador. 

Siskiyou. 

Mono. 

Trinity. 

Shasta. 

Mariposa. 

Siskiyou. 

Amador. 

Shasta. 

San  Diego. 

Fresno. 

Plumas. 
;  Calaveras. 
t  Plumas. 
'  San  Diego. 
!  Lassen. 
j  San  Diego. 
I  Amador. 

Tuolumne. 
;  Inyo. 
Do. 
I  San  Diego. 
,  Mono. 

■  Inyo. 
Mono. 

■  Mariposa^ 

■  Inyo. 
Plumu. 

I  CalavtiM, 


APPENDIX  ni:  DIRECTORY. 


Ijookvmt 
Looie... 


I>.t§t 
Lockr  Jim 
Lrfoid 


Hadrr.. 


Majbdl  ... 
HavLoBdy 
MeClinUA. 
McSolty 


McIkwiCT  or  8l— iaitm. 


HinSetteBcOe 

\fodoc   ............... 

Do 

Monilor  CaDM»Ud«tod 

Monte  Christo 

If  onto  Riehard 


Morgan 

Mount  OpUr  .. 

Morehio 

Smi 

XeradJiCiiy  .. 
XewAlbaor  .. 
New  York HUl. 


Xoonday 

Nertbeni  Light 

Xortbem  Wedge , 

North  Extenekm  of  Boeton 

North  Noonday 

North  St^ 

Occidental 


Qoazta  Valley. 
BliBd  Spring. 
Clark 

Harden  Hill 
Coeo  


Cbendbee 

Whiaky  Creek. 

Coao 

Blind  Spring... 


Whkky  Creek... 
Careo  Mnehacbo. 
BaUyehoop 


Maripoaa  Eatate. 

Bodie  ..«.  

Picacbo 


Bodie 

PlaoerriOe 

Bolunaon*a  Ferry 


Lodkoot 


d  opting, 
an  Vallei 


Blind 

Indian  Valley. 

Deadwood 


Dradwood 

CaraonHill 

Maripoaa  Eatate 

NeradnCity 

Indian 

NeradaCity 

BonmerTille.... 
Oraaa  Valley.... 
FmichGolch... 

B<idle 

PitUburgb  ..... 

Picacbo 

Mokvlumne  HUl 

Bodlii 

Pkacbo ., 

Ballycbiiop  ...... 


Adelaide , 

Adflphi 

Agaasiz 

Alabama 

Alaaka 

Albro 

Alexander 

Alta 

American 

American  Flag. 

Amie    

Annie  Wood  .. 

Argentine 

\apen 


California  .... 

KfiM'lia  

CdliriirtiU  .   .. 
t''iiroitit)4hgra 
.....  tin 
MortlN 
do 


In  VOL 

Calai 

SanDiegOL 

Siakiyoo. 

M< 

San  Benardinok 

Inva 

San  Diego. 
Toolomne. 
Shasta. 
Inj-a 
Mono. 
Amador. 
San  Diega 
Shasta. 
San  Diegow 
Tiinity. 
Inyo. 
Mariposa. 
Mod  a 
San  Diego. 
Mono. 
Do. 
Eldorado. 
CalaTeraa. 


Inyo. 
Do. 
Mono. 
Plomaa. 
Trinity. 
Amador. 
Trinity. 
Cslareraa. 
Mariposa. 
Nerada. 
Memo. 
Nevada. 
Taolamna. 
Nerada. 
Hbssta. 
Mono.        t 
Mhasta. 
Han  DIcgo. 
('alavsraa. 
Mono. 
Han  Diego. 
Trinity. 


CIAC<M» 

c 

OrsFSaa 


Fn»i« 


rkiL 


IW 


X 


PMii«r 

Prac^Al IVncb«k. 

PrvTiAoaoe NeradaOtty 

QoMnBre  . 
Raxik->«akr 

'D^ 
R<«iICn^ Bal^Y^ll«Y 


E««erre  — 
S«x  M<«t».. 


d» 


Eeekv  fisr. 


OaI£sx 

Kirfrnd< 

i*TaMTaIk:y 

nMvrvOle 
Jnliaa 


SavecoMl. 


luyik 


Scont 

Sibyl       

SilrvrGlanee 

Soolsbr 

Sooth  bodie 

Sooth  Bolwer 

Sooth  Hite 

smooth  Noonday   

SontbStar  

Sonth  Standard 

Soatbern  Cross 

Soatbem  AVedge 

Springfield 

Standard  Consolidated. 

Stonewall 

Sacredo 

SolUnHiU 

Summit 

Syndicate 

Tellurinm 

Tilden        

Tioga  Consolidated  — 

Tompkins 

Tower 

Trade  Dollar 

Triangle 

True  Acunir 

TmeOold 

Union  Conaolidated.... 

UnirerBity 

Valentine 

Do 

Vance 

Volunteer 

Washington 

I)o'^'.'.'.'.'^v.'^'.',. 
Do 

Whisky  Slide 

Widdekind 

Wild  Rose , 

WilUsms 

Wrights  Miller 

Wyominir 

Yellow  Jacket 

Yosemite 

Do 

Zoll«t 


Freaeb^nlcb       

IVrp  Sfvinc  Valley- Intift 

rr««cli  tvoVrb :Sba«ik 

White  Peak       M«smv. 

S««l»b\^riUe    .  Ti»oHi««^. 

M*em. 

do TV.. 

Marii««aL 

1I««A. 

^ftlHtlit 

M^tio. 

I^T)  T^l^k. 

v. ...do TV 

^prhigfleld E)  nwsnisk 

ffienfe 

:>laii  Dl«||lk 


I 


I 


IV. 


Indian 
Bliad  Spring 
Bodir  ..      .. 
Pine  GroTe   . 

Picacbo 

Bodie 

QoartxTaUey    ^Sh*iye«. 

Indian    Mena. 

Deep  Spring  TaUey Tnve. 

Picacbo ^anX 

Ballvcboop Trtntiy. 

Plac^rville EllV  ^ 

CetroGorde Iny^ 

Bodie ll« 

Mokelnmne  Hill 

Lee Itt^ 

Mokehimne  HiU Cak^ 

Qnaru  Valley 

Lee laya. 

Homitoa Mailiissa. 

Julian.... San  X^i^f^ 

FrenchOnkb    ShaaMk 

Mokelumne  Hin Calavivai. 

CerroGotdo lnT«. 

Clover  Patch Me»o. 

Pittsburgh i^ba»ta. 

OroFino ^isktjiML 

Panamint lay>^ 

South  Fork  Salmon ^^vyen. 

Homitoe 

French  Gulch. 
Jackson    


COLOUAIH). 


fffi.jii.i    iiii 

iiifiiffaiiiii'll     til 
.ifiit:j:iiiiii  III:!- 
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1Ifitii*r  Hsb  Miguel. 

Oofdlim ;..., 

N««YNda      ........  t 

OsUfiMttiln 
tJnc('tfipftligia..t.t 
Callfnrfita  ...■•.... 

AllillMIS....>......i 


laftl:   Iftis   t' 


t  I' 


l.sko. 

Mnn4iiau. 

t.MllI*! 

Hull  J  usfi. 
yiiiiiilur. 


UmUI  UtmuUUi 

|l«»ttoU 

» U«»r 


TinCnp Gunnii 

,.,.,....  ruoompahgre OoTav. 

., Atilnms  S*ia.inAn 

llattlo  Mountain Snminit, 

lb»\\«Mit t4iko Hin*Ule. 

,  IMtUil  iJrt»iiury  Gilpm. 

I  lHiMAUA4      I' u«H»ui|tttbgre San  J  asm. 

JKiuHU*.)^  lunu<U Auiu»a<«  iHv 

liiis*         Until  14  Valley Gilpin. 

iiiiaiiiu  I  msmiiiuligre San  Juan. 

Jii%v.i«»  iuHi I'aHluiuia Lake, 

lull  lHuaiU)tM Uuultti'tabble Cn»tcr. 

^nUfiiiuiH N«»vmU Gilpin. 

l»u iialeua   llinsdale. 
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PRECIOUS  METALS. 


DEEP  MINES-Continued. 


COLORADO— ContiDoed. 


Nune  of  claim. 


.  I 
ii 


Cariboo  Consolidated 

Cashier 

Catalpa 

Ceatennial 

Champion 

Chrysolite 

Cimmeron 

Cleveland 

Clifford 

Climax 

Colorado  Central  Consolidated 

<*  lorado  Prince 

C.ld  Spring 

<  olorooo  Springs 

Co'orado  Ter.  Kational 

C'l  lambia 

I'o  umbos 

romstock 

Co::8uUQated  Hercoles  and  Roe 

CuiiKress 

r  y .  lops 


District. 


iVr.ter 

])i.  nnond  Tannel  .. 

Do 

3  o'ly  Varden 

]•<  2:i{nion 

X<ii:.ildson 

L  ui.ua  Joniata 

Dot  bio  Decker 

Dm  (lerberg 

DnuUin 

D\r- 

E:i   Ij 

EauluBird 

£v37)tian 

£ni;  ncipation 

Emerson 

£n)]»ire 

Etnj  ress 

Rqu  tor 

Sv*  i.ingStar 

Fnir .  uoon  t- Shafter . 
Fjuay 


Grand  Island 

Gregory 

California 

gSg?^.:::;.:::::::::::::::; 

Cidifomio    

Upper  San  Miguel 

Animas , 

York 

California 

Griffith 

California 

GoldHIU 

Buckskin 

Griffith  and  Queens 

Eureka 

Monarch 

California 

Griffith 

MoHqnito 

Enterprise    and .  Mountain 
House. 

Uncompahgre 

Griffith 


County. 


F.'ir.ny  Barrett 
Fir^v  National 

Fl'in-nce 

F-.riMt  Queen.. 
Fivil  Rogers . . . 

Frr.  Gold 

Fio-.land 

Gcni , 

G  rii.nu 

GhtHA-Pendery . 

Gold  rang 

G( Mi.'U  Age 

Gt  Men  Gate... 

G.  ml  View... 

Do 


Gi .  y  (yopper 

Gir.  .*  Eagle 

D»  

Grciit  Tt  publican , 

Gunnell 

Bard  Money 

Haseltinc  

Helen 

Hercules 

Hihemia 

Hidden  Treasure 

Highland  Chief 

Highland  Mary 

Highlander 

Homestako 

Hoosler  and  Goldsmith  Maid 

Hope    

Ilorftefall 

Horlcnso 

H'i'?.»^^on  

Buk.ll ... 

H:  mboldt 

Ji'j'bo 

I'l  h  >  Tunnel 

li.r/. 

llD.l        

Ji  t.iiie  Parks 

J«o  Reynolds 

«)(>!:ii  Jay 

«Jo:m's 


Jiuciion 

Jx.i  .h;i8 

Do ..... 

E  m  -  rt  Lode 

E<  i.:  C'ounty 

K-    -   »ne 

LhI  i>'<«ae 

L  

!-:•   '  'lU 

Jji   .1  ille  Consolidated 

Jjv..  io-worth 

1a  'aiion 

liiucoln 

liittio  Annie 

ZJUle  Chief 

"Htle  Plttoburgh 


Animas  

Consolidated  Montgomery. . . 

Spanish  Bar 

TiallRan 

Spanish  Bar 

California 

Griffith 

California 

do 

Morris 

Bald  Mountain 

Nevada  

Gold  Hill 

Su^arLoaf 

Anunas 

Gregory 

Griffith 

California 

Spanish  Bar 

Enterprise    and    Mountain 
House. 

Mosquito 

Banner 

California 

Raby 

Upper  Union 

Free  Gold 

Spanish  Bar 

laaho  

Gi-egory   

California 

Upper  San  Miguel — 

Central 

Uncompahgre 

Pioneer  

Uncompahgre 

Sugar  Loaf 

Hardscrabble 

Animas 

Chicago 

Eureka 

Hawkeye  

Russell   

Bevan   

Animas 

California 

Nevada 

California 

Animas 

Idaho 

Homestake 

Gold  Hill 

Pioneer 

Grand  Island 

Chalk  Creek 

Idaho 

Spanish  Bar 

Near  town  of  Rosita 

Grand  Island 

Idaho 

Hinsdale 

California 

Animas 

Montana 

Central 

Nevada 

Griffith 

Nevada 

Mosquito 

Nevada 

do 
Magnolia 
Nevada 
Virginia 
Cambmia 

'.do 
RoBsell .. 
Griffith.. 
GbldHill 
Summit... 
California 
do.. 


Boulder. 

GUpin. 

Lase. 

Gilpin. 

Clear  Creek. 

Lake. 

Onray. 

San  Juan. 

Clear  Creek. 

Lake. 

Clear  Creek. 

Lake. 

Boulder. 

Park. 

Clear  Creek. 

San  Joan. 

Chaffee. 

La  Plata. 

Clear  Creek. 

Park. 

GUpifi. 

Ouray. 
Clear  Creek. 
San  Juan. 
Park. 
Clear  Creek. 

Da 

Do. 
Lake. 

Clear  Creek. 
Lake. 

Do. 
Clear  Creek. 
Summit. 
GUpin. 
Boulder. 

Do. 
San  Juan. 
Gilpin. 
Clear  Creek. 
I^ke. 

Clear  Creek. 
GUpin. 

Park. 

Clear  Creek. 
Lake. 
Gunnison. 
Clear  Creek. 
Chaffee. 
Clear  Creek. 

Do. 
GUpin. 
Lake. 
Ouray. 
Boulaer. 
Ouray. 

Do. 

Do. 
Boulder. 
Custer. 
San  Juan. 
Clear  Creek. 
Gilpin. 

Do. 

Do. 
Summit. 
San  Juan. 
Lake. 
GUpin. 
Lake. 
San  Juan. 
Clear  Creek. 
Lake. 
Boulder. 
Ouray. 
Boulder. 
Chaffee. 
Cleai-  Creek. 

Do. 
Custer. 
Boulder. 
Clear  Creek. 
Park. 
Lake. 
San  Juan. 
Clear  Creek. 
Boulder. 
Gilpin. 
Clear  Creek. 
Gilpin. 
Park. 
GUpin. 

Do. 
Boulder. 
GUpin. 
Clear  Creek. 
Lake. 

Do. 
GUpin. 
Clear  Creek. 
Boulder. 
Rio  Grande. 
Lake. 

Do. 


Name  of  claim. 


Long  and  Derry 

London  

Mackev 

Maid  of  the  West 

Mammoth 

Mary  Murphy 

Mastodon 

Matchless 

Maud  Monroe 

Mayflower 

Melvina 

Meyer  Consolidated 

Miner  Boy 

Minnie 

Missouri 

Molas 

Monarch  

Montezuma 

Morning  Star 

Mountain  Chief 

Mountain  Lion 

Mountain  Monarch 

Murray. 

Muscovite   

Naperville 

Nathan 

Native  SUver 

Neith 

Nelson 

Nettie 

Nevada 

Newman .^ 

New  York  and  Colorado. 

Niwot 

North  Star 

North  Star  No.  2 

N.W.H.Jr 

Ocean  Wave 

Ohio  ContoUdated 

Osceola 

Palmetto 

Palmyra  — 

Pandora  and  Oriental 

Parson 

Patten 

Peerless 

Pewabic 

Philadelphia 

Pike 

Pioneer 

Do 

Plata  Verde 

Poorman 

Potosi 

Powers  ...  .......•....•• 

Pride  of  the  West '.'.!. . . ' 

Prussian 

Pyrenees 

RallH  County 

Red  Cloud 

Red  Elephant 

Red  Rogeis 

Rivorside 

Robert  E.Lee 

Robinson  Consolidated. .. 

Russia 

Sncrameiito..... 

Saxon 

Sayr  Burroughs 

S«ven-lhirty 

Silver  Cliff 

Silver  Cord 

Silver  Dollar 

SUver  Wave 

Sioux  City 

Slide 

Smith 

Smuge^er  

Songbirdt ' 

South  American 

Specie  Payment 

Stevens 

Snnflhine 

Summit 

Terrible 

Do 

Tom  Moore 

Toronto 

Tribune 

Trojan 

Tropic 

Ulay  and  Ute 

Union 


District 


United  Gregory 

United  States  Depository. 

Vanduse 

VaUey  View 

Verde 

Victor 

Victoria 

Virginia. 

Virginius 

Wain 

West  Flack 

What  Cheer 


California 

Mosquito 

Iowa 

Uncompahgre 

do 

Chalk  Creek  . 

Eureka 

California 

Spanish  Bar... 

do 

GoldHiU 

California 

..  ..  do %.. 


Gregory 

Russell 

Animas 

Monarch 

Iron  Springs 

Colifomia ^. 

GoldHiU 

Magnolia 

Third 

Montana  

Cascade 

McEay 

Banner 

Grand  Island 

Upper  Union *.. 

Ward 

Iron  Springs 

do 

Pioneer  

Gregory 

Ward 

Animas 

.  -.  do 

Upper  San  Miguel 

Galena 

do 

Iron  Springs 

(Galena 

Upper  San  Miguel 

do 

Iron  Springs 

Idaho 

Horseshoe 

RusseU 

Animas 

Iron  Springs 

Upper  Union 

ConsoUdated  Ten  MUe 

Hardscrabble 

Grand  Island 

Sneffles 

RusseU 

Animas  

GoldHUl 

Nevada..! 

do 

Uncompahgre : . 

DownieviUe 

Uncompahgre 

do 

California 

Consolidated  Ten  MUe 

Consolidated  Montgomery... 

Sacramento 

Uncompahgre 

Nevada 

Grand  Island 

Hardscrabble 

Galena 

RusseU .  - 

California 

Eureka 

GoldHiU 

Grcffory 

Central 

Upper  San  Miguel   

Hardscrabble 

Cascade 

Virginia 

Argentine 

Idaho 

Upper  San  Miguel 

Hardscrabble 

Sneffles 

Eureka 

Mountain  House 

Eureka   

Giand  Island 

Featon  

Galena 

Uncompahgre 

Gregory 

Sneffles  

Sugar  Loaf 

Iron  Springs 

Verde 

Idaho 

GoldHUl 

California 

Snefflee 

Gregory 

Keyada 

Iron  Springs 


County. 


Lake. 
Park. 

Clear  Creek. 
San  Juan. 

Do. 
Chaffee. 
San  Juan. 
Lake. 
Clear  Creek. 

Do. 
Boulder. 
Lake. 

Do. 
GUpin. 

Do. 
San  Juan. 
Chaffee. 
Ouray. 
Lake. 
Boulder. 

Do. 
Huerfano. 
Clear  Creek. 

Do. 
Summit. 
Clear  Creek. 
Boulder. 
Clear  Creek. 
Boulder. 
Onray. 

Da 

Da 
OUpin. 
Boulder. 
San  Juan. 

Da 
Ourav. 
Hinsoala 

Do. 
Ouray. 
Hinsdala 
Ouray. 

Do. 

Do. 
Clear  Creek. 
Park. 
Gilpin. 
San  Juan. 
Ouray. 
Clear  Creek. 
Summit. 
Custer. 
Boulder. 
Ouray. 
GUpin. 
San  Juan. 
Boulder. 
GUpin. 

San  Juan. 

Clear  Creek. 

San  Juan. 

Ouray. 

Laka 

Summit. 

Park. 

Da 
San  Juan. 
GUpin. 
Boulder. 
Custer. 
Hinsdale. 
GUpin. 
Lake. 
San  Juan. 
Boulder. 
GilphL 
Boulder. 
Oui«y. 
Custer. 
Clear  Creek. 

Do. 

Do. 

Do. 
Ouray. 
Custer. 
Onray. 
San  Juan. 
GUpin. 
San  Juan. 
Boulder. 
Clear  Creek. 
Hinsdala 
Ouray. 
GUpin. 
Ouray. 
Boulaer. 
Ouray. 
Custer. 
Clear  Credi. 
Boulder. 
Lake. 
Ouray. 
Gflpin. 
Do 
Onifty. 
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DEEP  mXES-CoBtuwd. 


ClMrCrMlL 

Bin BcmMcr. 

Snmmit. 

Ouaj. 


DAKOTA. 


AltM 


fiockloi^. 


I 


Black  Tail 


California. 
Cvter 


David  CitT  T.iglrtahig 

Deadw«od 

SlBdnxte 


Eraaeeliiie 

Fairriew 

Tathtr  de  Smrt 

Flocm  Belle 

Florence 

Giant  and  Old  Abe. 

Golden  Gate 

Golden  Tem 

Gold  Finch 

Gopher 


.!  Whltewood. 
.' do 

...       do 

.  Rockford  .. 
.  BearBatte  . 
.    Whitewood. 

BcsnrBoUe.. 

.   Cpoea 

,  Cole 

.'  Whitewood. 
!  BearBotie.. 
' do 

Whitewood 
.  ■  Bockfeid- . . . 
.  Whitewood. 
.  Lost  Placer 
.  Whitewood. 
.  BearBatte. 
.    Whitewood. 

LostPlaoer. 
.1  Whitewood. 

do 

do    .... 


Penningt' 

Cvater. 

La 

Do. 

Do. 


Hichland 
HiiEhLode 


Do. 
Do. 


K 


Coster. 
La 

Do. 

Do. 

Do. 


If  errit  N^o.  2. 
OMBOl        . 
ddChaiiie.. 
i>io Cache  .... 
OvoPmt 


d» 


Great  Eaatem  ... 

Hartford 

Hidden  Treaanre 


Whitewood 
Cnster  ..  . 
Whitewood 


La^ 

Do. 

Do. 

Do.» 

Do. 

Do. 

Do. 

Do. 
i       Do- 
-i  <'Uater. 
.   Lawrence. 
.   Cuater. 


Penobacet  ... 

ronland 

OQeenB««  ... 

VaincT 

Kich.*- 

6at 


C<de 


Ctomi 


D<^ 


SirKodcviok 
SittiajrBaU 


d«v 


SondaT 

Union  Hffl 

Waahinrlon  ... 
Yellow  Jacket. 


.de 
de 


GSOBGUl. 


Chejnaicowak 

Hanifl  

Hayden 

Jenninga 


Kew  Hickory  Flat. 

Sinth  

do 

Bepoblioan 


Cherokee. 
HalL 

Do. 
McDofly. 
Cobb. 


Hagni 
Parka. 


der 


Sale 

Strickland 
Wilkea... 


Thicd 


J  Thlid 

I  LngMrriOe 


Ball^ 

Ctiewwee. 

Ltneehi. 

Von>th. 


IDAHO. 


AdaEUaore. 
AdaEIbnore, 


AdeU 


W.Sxt. 


Albion 

Alpa  of  Atlanta. 

AlU 

Altoraa 

American  Star. . 

Antelope 

Arabella 

AMteroid 

AtanU 

Atlantic 

Avalanche 

Banner 

Banner  Na2 

Banner  W.  Bxt . 

Bannock 

Baxter 

Do 

Bay  State 

Beaver 

Beaver  W.  Sxft . 

BeUe 

Belle  Cora 

lelleBeade 

B'isbaizar 


;i 


Bi^  Croppinga 

Biamarck 

Black  Barb 

Blackbird 

Blackjack 

Rlack  Warrior 

Blue  Ledge 

Bouania  of  Idaho 

Bonaparte  Conaolidated. 

Bobtail 

Boine 

Butlalo 

Do 

Buifalo  and  Atlantic 

Bullion 

Do 

Bullwhacktt 

Do 

Bnrnt  Pilot 

Caliin  Home  ^oil 

Cabin  Home  Bo.  2 


BockvBar 

V.'.V.do' '.v.. '.'.'." 

Bhaw'a  lioontain . 

Sawtooth 

Smiley'aBaain.... 

Elk  Creek   

Sawtooth 

Boc:ky  Bar 

Banner     

Yankee  Fork   

Uardmrrabble 

Bonaparte 

Sawtooth 

Smiley *«  Baain  ... 

Bed  Warrior 

Banner  

do 

do 

Caraon  

Sawtooth...'. 

Caraon 

Sunth  If  ountain  . . 

Sawtooth 

do 

Bonaparte 

Wa^ontown 

Caraon 

Cflfion  Creek 

Banner 

Waguntown 

WoodKiver 

lianimoth , 

Carafin , 

Banner 

Bonaparte 

ILockyliar 

Bonaparte 

Sawtooth 

do 

Bocky  Bar 

Middle  Boia6 

do     

Bocky  Bar     .  ... 

WoodKiver 

8haw*a  MonnUin 

Canon 

Bed  Warrior , 

Sawtooth 

do 


Altaraa. 

Do. 

Do. 
Boia6. 
Altnraa. 

Do. 

Do. 

Do. 

Do. 
Boia6. 
Lemhi. 
Altaraa. 

Do. 

Do. 

Do. 

Do. 
Boia6. 

Do. 

Do. 
Owyhee. 
Alturaa. 
Owyhee. 

Do. 
Alturaa. 

Do. 

Do. 
Owyhee. 

Do., 
Boiii6. 

Do. 
Owyhee. 
Alturaa. 
lioiU. 
Owyhee. 
Jioii»6. 
Alturaa. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Boia«. 
Owyhee. 
Alturaa. 

Do. 

00. 


|| 


California  Boy 

Cambria   

Cataract     

Centennial 

Chance 

Charity   

Charlee  Dickens 

Clearbrook 

Clipper 

Cloud 

Columbia 

Comet 

Comatock 

Do 

Do 

Comatock  S.  B.  Ext. . . . 

Confederate 

Confederate  Star 

(Jrane  and  Priggs 

Crown  Point 

Do 

iJo 

(!n)wn  I'nint  Bonanza 

Crown  Prince 

(>ottonwoo<i 

(!uNter 

CynoMure 

DaUy  

IM  Norte 

Demloiiiona   

Dinnpnolnlujent 

Dixie         

Divlilonil 

Doiinybrook  Fair 

Duurau 

KlKiuoter 

Klltt 

Elhluiiii    


!»•  

)  tUuullli  

LuiWA  •     

Do    

ladgnuit 

Do 

Empire 

Do 

Empire,  or  ViotorlA. 

EatelU 

Eonioe 

Eureka 


Sawtooth 

do 

Smiley 'a  Baain... 

Cafion  Creek 

Sawtooth 

Wanhinffton 

Yankee  Fork 

Caraon 

Wood  River 

FUnt 

Sawtooth    

Bonaparte 

Bockv  Bur 

Sawtooth 

Wagontown  ..... 

Sawtooth 

Granite 

Kf  ckyBar 

Carson 

Uardacrabble  — 

Banner  

South  Mountain  . 

II  aitlsc  rabble 

Waitontown    

South  Mouutain  . 

Sawtooth 

Yankee  Fork 

IU>cky  Bar 

Sawtooth 

lianuor 

South  Mountain  . 

Sawtooth 

Hardncrabble 

Ked  Warrior 

Kooky  Bar 

('aDou  Creek 

Cui-Hou 

Wo<mI  Uivor 

Klklioru 

('iinM)i)  

llttrdHfrabble 

Smiley 's  liaain... 

Sawtooth    

Khaw'ii  Mountain 

Sawtooth 

Caraon 

Banner  .... 

Wood  River 

do 

Sawtooth 


Alturaa. 

Do. 

Do. 
Boi*^. 
Altnnm. 
Idaho, 
l/omhi. 
Owyhee. 
Altnraa. 
l>fi->-hee. 
Aliiiraa. 

1V». 

Do. 

IV. 
Owyhee. 
Alrnraa. 

Alturaa. 

Om-j-hee. 

Altniaa. 

B<»i»»^. 

Ofi-yhe^ 

Altnraa. 

Omvhee, 

t>o. 
Altar»a. 
Lemhi. 
Ah4araa. 

Do. 
Boine. 
l»wyhee. 
AltuiaA. 

IV 

l»o. 

IV. 
Boii«^. 
Owxhee. 
Alturaa. 
Boia^. 
Owyhee 
Alturaa. 

IV 

Do. 
Boia^ 
Altnrfta. 
Owyhee. 
Boia«. 
Alturaa. 

Do. 

Do. 
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PRECIOUS  METALS. 


DEEP  MINE&— Continued. 
IDAHO-^OBtinaed. 


Name  of  claim. 


Eureka 

Vairvieir 

Ferguson 

Flagstaff 

Florida  HiU 

Galena 

Do 

OalTeston 

Gem  of  tbe  Mountain 

General  Custer 

General  Grant 

Do : 

Genera 

Gladiator 

Glenbrook 

GolcoDda 

Gold  Bar 

Gold  Hill 

Golden  Chariot 

Do 

Golden  Era , 

Golden  Rule 

Golden  Star 

Goldstono 

Gov.  BeUnott 

Got.  Morton 

Gov.  Morton  S.  Ext 

Granite 

Gray  Eagle  

Great  Western 

Green  Mountain 

Hannibal    

Ha»tings  Bros 

Hayes 

Henrietta 

Do 

High  Reef , 

Highland  Chief 

Hidden  Treasure 

Do 

Do 

Home  Resort 

Homestake , 

Hudson 

Ibex 

Ida 

Idaho    

Do 

Do 

Idaho  or  Keystone 

Idahoan  

Idaho- Vishnu 

Idlcwild 

Dlinois 

Dlinois  Central 

Illiuuis  CcDtral  N.  Ext . .. 
Independence 

Do 

Do 

Iowa 

Do 

Itasca 

Jay  Gould 

J.B.  Dodge 

J.  B.  Warren 

Jessie 

Jessie  Benton 

JoeDaly 

Joe  Daly  first  E.  Ext 

Joe  Daly  second  W.  Ext . . 

John  Bell 

John  Schaeffer 

Josephine 

Justice 

Keystone 

King  Bee 

Ladd&Reed 

Lady  Franklin 

Lake 

Do 

Last  Chance 

Do 

Do 

Do 

Lawj(er 

Laxey  

Lemhi 

Lion 

Little  Joo  Daly 

Little  Rhody 

Live  Yankee 

Lone  Stiir 

Lone  Tree 

Lookout 

Lucky  IV>y 

Lyman  Ward 

M'ai:>£io        

Macnetic  Iron 

Mahoganv  or  Corduroy  . .. 
Mammoth 

Do 

Do 

Do 

Do 

■^imnioth  first   '  .  Ext  ... 
tmmuth  ftecond  W.  Ext 


District. 


Elkhom    

Wood  River  .... 
Smilev's  Basin.. 

Carson      

Wood  River 

South  Mountain 

Banner  

....    do 

Yankee  Fork . . . 
Hardscrabble  .. 
South  Mountain 

Sawtooth 

Wood  River  — 

Carson 

South  Mountain 

Granite 

do 


County. 


8ueen's  River 
arson 

Elkhom 

Waeontown 

Rocky  Bar 

Yankee  Fork 

Bed  Warrior 

Queen's  River .... 

, do 

Granite 

Yankee  Fork 

Smilev's  Basin.... 

Red  Warrior 

Sawtooth 

South  Mountain . . 

Hardscrabble 

Shaw*s  Mountain 

Wagontown 

Sawtooth 

Wood  River 

Sawtooth 

Shaw*s  Mountain 

Yankee  Fork, 

Carson ' 

Wood  River 

Smiley  s  Basin.... 

Elk  Creek 

Granite 

Sawtooth «.. 

Yankee  Fork 

Wagontown 

Banner 

Wood  River 

Rocky  Bar 

Carson 

Gambrinus 

Carson 

do 

Rocky  Bar 

Shaw  s  Mountain 
South  Mountain  . 
Smiley 's  Baain . . . 

Granite 

Rocky  Bar 

Wood  River 

Wa^ntown 

South  Mountain 
Middle  Bois6 
Queen's  River 

do 

do 

Granite 

R8d  Warrior 

Carson 

Granite 

Wood  River 

Shaw's  Mountain 

Carson 

Sawtooth 

....  do  

Yankee  Fork 

Hardscrabble 

Smiley's  Basin 

Yankee  Fork 

Wagontown 

Granite 

South  Mountain 

Smilev's  Basin 

, CIO 

Queen's  River 

South  Mountain 

Queen's  River 

Granite 

Carson   

Wood  River 

Sawtooth 

Bonaparte 

Wacontown , 

South  Motmtaiu , 

CarM>n. 

2?orthFcrk 

Queen's  River 

Rocky  F4u: 

Sawtooth 

Mammoth 

North  Fork .♦. 

do 


Bois6. 
Alturas. 

Do. 

Do. 
Owyhee. 
Alturas. 
Owyhee. 
Bois6. 

Do. 
Lemhi. 
Alturas. 
Owyhee. 
Alturas. 

Do. 
Owyhee. 
Owyhee. 
Bois6. 

Do. 
Alturas. 
Owyhee. 
Boi86. 
Owyhee. 
Alturas. 
LemhL 
Alturas. 

Do. 

Do. 
Bois^ 
LemhL 
Alturaa. 

Do. 

Do. 
Owyhee. 
Alturas. 
Bois6. 
OwybecL 
Alturas. 

Da 

Do. 
Boi66. 
LemhL 
Owyhee. 
Alturas. 

Do. 

Do. 
Bois^. 
Alturas. 
LemhL 
Owyhee. 
Bois«. 
Alturaa. 

Do. 
Owyhee. 
Bois^. 
Owyhee. 

Alturas. 

Bois6. 

Owyhee. 

Alturas. 

Bois6. 

Alturaa. 

Do. 
Owjhee. 

Do. 

Do. 
Alturaa. 

Do. 

Do. 

Do. 
Bois6. 
Alturas. 
Owyhee. 
Bois^ 
Alturas. 
Bois^ 
Owyhee. 
Ahuras. 

Do. 
LemhL 
Alturaa. 

Do. 
LemhL 
Owyhee. 
Bois6. 
Owyhee. 
Alturaa. 

Do. 

Do. 
Owyhee. 
Alturas. 
Bois6. 
Owyhee. 
Alturaa. 
'     Do. 

Do. 
Owyhee. 

l)o. 

Do. 
Alturas. 

I>o. 

Do. 

Do. 
Bois6. 
Alturaa. 

Do. 


Name/>f  daim. 


Marii 
Martin. 
Mary  Blaine .... 
Mayflower 

Do 

Midas 

Minnie  Moore  . . 
Monarch 

Do 

Mono 

Do 

Montana 

Do 

Morning  Star . . . 

Do 

Moses 

Mountain  Buck. 
Mountain  Chief 


Lio 

Mudbole 

Napias 

NelUe 

Nellie  W.  Ext 

Ne  Plus  Ultra 

New  Ophir 

New  Ophir  first  B.  Ext . . . 
New  Ophir  second  S.  Ext 

New  York 

New  York  and  Ohio 

North  Empire 

North  Star 

Do  ..  

North  Star  E.Ext 

Numkeg 

Oakland 

Ohio 

O.K 

Old  Chunk 

Ontario 

Ophir 

Oregon  

Orient 

Original 

Oro  Fino 

Do 

Oswego 

Owyhee 

Owyhee  Treasury 

Panamint 

Parole  

Pauper  

Paymaster 

Pennsylvania 

Perseverance 

PhiL  Sheridan 

Pickens  &  Edwards 

Pilgrim  

Pilgrim's  Mother 

Pinafore 

Pinto 

Pioneer  

Do 

Plymouth 

Polar  Star 

Pompeii 

Poorman 

Do 

Poorman  N.Ext 

Potosl 

Pride  of  the  Weat 

Do 

Rainbow 

Ramshom 

Rattling  Jack 

RedBiixi 

Red  Elephant 

Red  Fox 

Red  Jacket 

Do 

Rescue 

Revenue 

Richmond 

RisingSun 

Rising  StJur". !'.  i"I"l*."ll* 

Rising  Star  N.Ext 

Robie 

Rose 

Rough  and  Ready 

Ruby 

Ruth 

Sands  or  Silver  City 

Savage  

Do 

Sawtooth ..'. 

Scorpion 

Scotia 

Senator 

Sherman 

Shoshone  

Silver  Beam 

saver  Chief 

Silver  Cord 

Silver  Glance 

Silver  King 

Do?»!v 


District 


Hardscrabble 

Smiley 's  Basin 

Carson 

Wood  River 

Granite 

Bonaparte 

Wood  River 

Middle  Bois6 

Wagontown 

Sawtooth 

South  Mountain . . 
Smiley's  Basin . . . . 

Yanki>e  Fork 

Shaw's  Mountain . 

Carson  

Shaw's  Mountain. 

Rocky  Bar 

Sawtooth 

Cafion  Creek 

Sawtooth 

do 

Smilev's  Basin 

Bonaparte    

Hardscrabble 

do 

do 

Red  Warrior 

Bonaparte 

Carson 

Wood  River 

Shaw's  Mountain . 

do 

South  Mountain . . 
Smiley's  Basin.... 

Wagontown 

Wood  River 

Middle  Bois6 

Wood  River 

do    

Smiley's  Basin — 

Wood  River 

Sooth  Mountain .. 

gucen'sRivcr 
arson  

Wood  River 

Carson 

Carson 

Banner  

Shaw's  Mountain. 

Carson 

Shaw's  Mountain . 

Banner 

Flint 

Sawtooth 

Flint       

Sawtooth 


County. 


Smiley's  Basin 

Shaw's  Mountain 

Sawtooth 

Granite 

Yankee  Fork 

Sawtooth.. 

South  Mountain 

Sawtooth 

Hardscrabble 

Carson 

do 

do 

Sawtooth 

Shaw's  Mountain 

Wagontown 

Bay  Horse 

Carson 

Wood  River 

do 

South  Mountain 

Carson 

South  Mountain 

Washington 

Carson 

Sawtooth 

do 

Shaw's  Mountain y.... 

Flint 

do 

South  Mountain 

do...  

Wood  River 

Sawtooth ^ 

Carson X 

do 

Queen's  River 

Sawtooth 

Smiley's  Baain 

Wood  River 

Sawtooth 

Wood  River 

Hvdscrabble : 

Sawtooth 

Bonaparte 

Banner 

Carson 

Queen's  River . 

Pulley's  Baain 

Shaw's  Manntiln 


Alturaa. 

Do. 
Owyhee. 
Alturaik 
BoiaA 
Alturaa. 

Do. 

Do. 
Owyheei. 
Alturaa. 
Owyhee. 
Alturaa. 
LemhL 
Boi86. 
Owyhee. 
Boi86. 
Alturaa. 

Da 
Bois6. 
Alturaa. 

Da 

Da 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Owyhee. 
Alturaa. 
Bois6. 

Do. 
Owyhea 
Alturaa. 
Owyhea 
Alturaa. 

Do. 

Do. 

Do. 

Da 

Do. 
Owyhea 
Alturaa. 
Owyhea 
Alturaa 
Owyhea 
Owyhea 
Bois6. 

Da 
Owyhea 
Bois6. 

Da 
Owyhea 
Alturaa 
Owyhea 
Altnzaa 

Da 
Bois6. 
Alturaa 
Bois6. 
LemhL 
Alturaa 
Owyhea 
Alturaa 

Da 
Owyhea 

Da 

Da 
Altoraa 
BoSsA. 
Owyhea 
LemhL 
Owyhea 
Altoraa 

Da 
Owj^ 

Da 
Idaha 
Owyhea 
Altnxaa 

Da 
BoiaA 
Oimea 

Da 

Do. 
Alturaa 

Da 
Owrhea 

Da 
Alturaa 

Da 

Da 

Da 

Da 

Do. 

Do. 

Do. 

Da 
Boia6. 
Owyhea 
Attoraa 

Da^ 
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DEEP  MINES— Continned. 
IDAHO— Continned. 


17«me  of  claim. 

Diatrict. 

County. 

Name  of  claim. 

1 

District. 

Comity. 

Silver  Peak. , 

Banner 

Boi86. 

1 
Wanhoe 

Banner 

Boia6. 

Sooth  £mi>ire 

Carson 

Owyhee.                 ;  Washinftton 

Do.                                  Dn... 

Sawtooth 

Altnraa. 

Sooth  Chariot 

do 

Queen's  River 

do 

Do. 

St.  Clair 

Wasontown 

Do. 
Do. 

,  Washini>ton  &  Ext 

'  WAhfnot 

Do. 

St.  John 

do 

Smilov's  Basin....      ..... 

Do. 

Star  of  iho  Weat 

Banner   ..-..-,r........^r...r 

Bois6.                                   Do - 

T^airontown  . ... 

Owjhee. 
Altnraa. 

Star 

Wood  River 

Alturas. 
Owvhee. 

Altnraa. 
Boi86: 
Lemhi. 
Alturas. 

Do. 

Do. 

Do. 
O^hee. 

Altnraa. 

Da 

Da 
LemhL 
Alturas. 
Lemhi. 
Alturas. 

Da 
Owyhee. 

West  Confederate  Star 

Whale 

Whiaky 

,  WhiAkyGulch 

!  WhitoBird 

Rocky  Bar 

Stoddard ' 

Wacontown  ................. 

Yankee  Fork 

Ijemhi. 

Stormv  Hill 

Carson - 

Carson 

Owvheek 

Steward •.....••... 

Boni^aite 

do 

Da 

SnbRooaxx  .^^         ...... ^... 

Gambrinns 

Woo<1  Ri  v«»r 

Altnrait. 

Sommit . ...................... 

Yankee  Fork 

1  WideWeat HedWarrior 

Da 

Summit  No.  1 • 

Sawtooth 

Do 

WUdcat 

WilM)n 

Carson 

Owvhee. 

Smnrai^KOr  2 

do  --- 

Red  Warrior 

AlliirAii 

Sonbeam do 

W^affontown .. ..__....... 

Owyheeu 
Altnraa. 

Saobiirat 

do 

i  Wii«  Silver 

Sawtooth 

Sorplna  North  Empire 

SnTDlns Oro  Fino. ............ 

Carson 

Witch  of  Owvhee 

Carson 

Owyhee. 

AltniwA. 

do 

Wizard  King 

Rtfcky  Bar 

Tflhoma ..r- 

Middle  Bois6 

Wolverine." 

Wolverine  N.B.Ezt 

Banner 

Bois6. 

Tenino 

Ked  Warrior 

do 

Da 

Tin  Tod 

Sawtooth ^ 

Yankee  Fork 

Yankee 

Yankee  Fork  .......t........ 

T>ifnh1. 

*.«^    .fcwjr  ...................... 

ToQto. 

Yankee  Fork 

do 

Da 

Triomph 

Bonaparte 

Yellow  Jacket 

Granite 

BoisA 

Unknown 

YnnlceA  Fork _ 

Yellow  Jacket  N.  S.  Ext 

......  do  ...... ....... ......... 

Da 

Victor "Red  WAirior 

Yroka 

S^mth  Mountain 

Owj^ea 

Vienna 

Smiley's  Baaln 

Zulu 

Wasontown ................. 

War  Eagle 

Carson 

MAINE. 


Acton  Consolidated . . . . . 

Ashley 

Cherryfleld 

Consolidated  Hampden 

Deer  Isle 

Golden  Circle 


Acton  .. 
Sullivan 
Fifth... 


Goldsboro 
Sullivan . . 


Yoik. 
Hancock. 
Washington. 
Penobscot. 
Hancock. 
Da 


Goldsboro  . 
Harringtan 
MUton 

^  Sullivan  ... 

I  Waukeg... 


Goldaboro ........•••.. 

Hancock. 

Carmel ....•••... 

Penobscot. 

Sullivan 

Hancock. 

w^t  RqlUmn  . .  r . . . . , 

Do. 

SuUivan 

Da 

MONTANA. 


Albion 

Algonquin 

Alice 

Alta 

A.M.H0IU 

An:iconda 

An.nlo-Saxon.... 

An^clmo 

Aurora  Borealis 

Bi'II 

Belmont 

Bluebird 

Bln«*Grasa 

BOQZ 

Bonanza  Chief.. 

Boulder 

Brad  way 

CleairGrit 

Coliisa..' 

Cor.» 

Cordwainer 

Dakota 

Dakota  Na  5 — 

Deer  Lodge 

Dmmlommond . 

Excelsior 

Elkliom 

French 

Gaunon 

Golden  Leaf 


Grasshopper , 

Grub  Stake 

Hecla  Consolidated . 

Hickey , 

High  Ore 

Hope 


Silver  Creek... 
FUnt  Creek.... 
Summit  Valley 


Elkhom  

Summit  Valley  .... 

do 

do 

Silver  Star... .^.... 
Summit  Valley  .... 

Silver  Creek 

Stemple 

Bannock 

Lower  Hot  Spring. 


'»• 


Cataract 

Silver  St««r 

Summit  Valley 

do 

do 

Red  Bluff...'... 

Baunock 

do 


Ottowa 

Bannock 

Bald  Mountain . 

Bannock 

Summit  Valley 

BItonock 

Silver  Star 

Silver  Shower . 

Trapper 

Stemple 

Summit  Valley 
llint  Creek.... 


Deer  Lodge. 

Da     * 

Da 
Jeflerson. 

Da 
DeerLodga 

Da 

Da 
Madison. 
Deer  Lodge. 
Lewis  and  Cla^. 

Do. 
Beaver  Head. 
Madison. 
Jefferson. 

Da 
Madison. 
DeerLodga 

Da 

Do. 
Madiaon. 
Beaver  Head. 

Da 
Deer  Lodse. 
Lewia  and  Clarka 
Beaver  Head. 

Da 

Da 
DeerLodga 
Beaver  Head. 
Madison. 

Do 
Beaver  Head. 
Lewis  and  Clarke. 
Deer  Lodge. 

Da     * 


Keating 

Eeokuk 

Late  Acquiaition. 

Lexington 

Little  Giant 

Mantle 

McClellan  Gulch 
Morning  Star .... 
Mount  Pleassnt . 
Mountain  Boy ... 

National 

Nettie 

North  Star 

Penobscot : 

Red  Bluff 

Red  Cliff 

Salman 

Saudford 

Scratch  Owl 

Self-rising 

Shakespeare 

Shonbar  

Silvcibow   


Snowbridge 

Speckled  Trout. 
Springfield 

Star  West'.'.'...! 

Stevens 

Union  Na2 

Utah    

Volunteer 

Wabaah 

Waabington  .... 
Whippoorwill . . 
White  Pine 


Cedar  Plaina 

Trapper  

Summit  Valley . . 

do.......... 

Montana 

Cataract 

McClellan  Gulch. 
Summit  Valley  .. 

Stemple 

Independence. . . . 
Summit  Valley  . . 

do 

do 

Silver  Creek 

Hot  Springs 

do 

Flint  Creek 

Stemple 

Flint  Creek 

Indep<.ndenoe  ... 
Summit  Valley  .. 

do 

do 

Silver  Creek 

Flint  Creek 

Bannock 

Summit  Valley  .. 

do 

do 

Owyhee 

Summit  Valley .. 

do 

do 

Bannock 

Stemple 

MinerslHill 


...t. 


Jefferson. 
Beaver  Head. 
Deer  Lodge. 

Da 
Jefferson. 

Da 
Deer  Lodge. 

Do^ 
Lewis  and  Clarka. 
Deer  Lodge. 

Da 

Da 

Da 

Da 
Madison. 

Da 
DeerLodga 
Lewis  and  Clarka 
DeerLodga 

Da 

Da 

Da 

Do. 

Da 

Da 
Beaver  Head. 
DeerLodga 

Do. 

Da 
Lewia  and  Clarka 
DeerLodga 

Da 

Da 
Beaver  Head. 
Lewia  and  Claika 
Madison. 


NEVADA. 


Adnms  HUl  Consolidated 

Ad  vooture 

Aeassis 

Alabama 

A  arooda 

Albion  


Alexander 

Alexandria 

Alhambra 

Alice 

Allen  or  Peruvian 

Alpha  

Alpine. 

Alta 

Alta(patont) 

Amason 

Do 


Tusearora 

Mount  Rose  . . . 
The  Copkstock. 

do 

Union 

Eur«ka 

The  Comstock. 

Eureka 

The  Comaiock. 

Buckskin 

The  Comstock. 

do 

do 

do 

do 

do 

Good  Hope.... 
The  Contloek. 


Elka 

Humboldt. 

Storey. 

Do. 
Nya 
Eureka 
Storey. 

Do. 

Do. 
Humboldt. 
Storey. 

Da 

Do. 

Da 

Da 

Da 
Bka 
Sumy. 


American 

Do 

American  Eagle 
American  tlag. 
American  Flat  . 

Andes 

Andrews 

Antelope 

Arctic 

Argenta 

Argonaut 

Arizona 

Do 

Arthur 

Aator    

Atlantic 

Aurora 

Do 


The  Comstock. 

do 

do 
Lincoln 
The  Comatook. 

do 

do 

Eameralda 

The  Comatook. 

Tusearora 

TheComatoek. 

do 

Montesoma.... 
Mount  Roae  ... 
Sflver  Peak.... 
The  Comatook. 
Good  Hope.... 
EanerakCa .  • . . . 


Storey. 

Do. 

Do. 
Piocha 
Storey. 

Do. 

Do. 
Eameralda. 
Storey. 
Elka 
Storey. 

Do. 
Eameralda. 
Humboldt. 
Eameralda. 
Storey. 
Elka 
Eameralda. 
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Name  of  claim. 


Bailey 

Baluartel 

Baltic 

Baltimore- American 

Baltimore  Consolidated. 

Basin 

Bavfield 

Beichapin 

Belcher  

Belcher  Extension 

BeldinR 

Belle  Isle 

Belmont 

Benjamin 

>:enion 

Beat  Sc  Belcher 

Big  Indian 

BigNiek 

Big  Prize   

Bismarck 

Black  Horse 

Do 

Black  Prince 

Black  Warrior 

Blaisdcll , 

Bluebell  ...  

Blue  Jacket 

l;o 

Boehler 

Bonanza  

Bournelly 

Boyle , 

Brilliiint 

Brooklyn , 

Browu'. , 

Brown's  Hope 

Buckeye 

Do 

Bullion 

Do 

Bnllion  of  Paradise 

Bumint;  Moscow 

Caldwell 

Caledonia , 

Califoinia 

Do 

Do     

California  Bank , 

Capital 

Capital  No.  2 , 

Carolina 

Do , 


District. 


The  Comstock.. 

Columbus 

The  Comstock. . 

do 

do 

Tnscarora 

I.X.L 

The  Comstock.. 

do 

.,     .do 

Columbus 

Tnscarora 

Philadelphia... 
The  Comstock.. 

do 

do 

Mount  Grant . . . 

Mount  Rose 

do 

Columbus 

Black  Mountain 

Cambridge , 

I.X.L 

SiJvfrPeak..... 

Cambridge 

Mount  Kose 

Blue  Jacket 

The  Comstock.  - 

do 

do 

GilllH  Mountain. 
The  Comstock.. 

do 

Union 

The  Comstock.. 

Lida  Valley 

Good  Hope' 

Ihe  Comstock.. 

do 

Montezuma 

Mount  Rose 

Columbus 

Ibe  Comstock.. 

do 

do 

do 

Eureka 

The  Comstock. . 
do 


....  do 

«lo 

do 

Carson' do 


Catskill 

Cavonr 

Centennial 

Do 

Center  Lode 

Cherokee 

Chief  of  the  Hill. 

Chieftain 

Chihuahua 

Chloride 

Chollar 

Chonia 

Do 


Tuscarora 

The  Comstock. 

Esmeralda 

Lida  Valley 

Columbus 

The  Comstock . 

Columlms 

Silver  Peak.... 

Esmeralda 

Columbus 

The  Comstock . 

....  do 

<lo 

Cinderella Lida  Valley.... 

City  of  Melbourne '  The  Comstock  . 

demons do 

CliflF  House ! «lo 

Chdo do 

Coal  Burner !  O^eota 

Cole I  The  Comstock. 

Colorado 1 do 

Colossus j do 

Columbia do 


County. 


Do 


Columbus 

Columbia 

Rebel  Creek.. 

The  Comstock 

....  do 

....  do 

do 

do 

Esmeralda..... 

The  Comstock 

do , 

do 

do 

....  do 

do 

....  do 

....  do 

do 

Esmeralda   — 

Rebel  Creek . . 

Cromer The  Comstock 

Crowning  Glory j  Silver  Peak  .. . 

Crown  Point The  Comstock 

Crown  Point  Extension do 

Crown  Point  Ravine do , 

Crystal  Ridge i do 

Culver I do 

Culver  addition ...:.. do 

Curtis ♦ do 


Columbia  Consolidated 

Coluui  bus 

Comet 

Comet  Extension 

Compromise 

Concordia 

Coutidence 

Cortes 

Consolidated  Virginia. . 

Cook  &  Gray 

Cosmopolitan 

Coso 

Coupon  

coupon  No.  2 

Coye ; 

Crevice 

Crocket 

CroBsus 


Storey. 

Esmeraldflb 

Storey. 

Do. 

Do. 
Elko. 
Churchill. 
Storey. 

Do. 

Do. 
Esmeralda. 
Elko. 
N\e. 
Storey. 

Do. 

Do. 
Esmeralda. 
Humboldt. 

Do. 
Esmeralda. 

Do. 

Do. 
ChurchUl. 
Esmeralda. 

Do. 
Humboldt. 
Elko. 
Storey. 

Do. 

Do. 
Nye. 
Storey. 

Do. 
Nye. 
Storey. 
Esmeralda. 
Ellio. 
Storey, 

Do. 
Esmeralda. 
Humboldt. 
Ebmei  alda. 
Sloiey. 

Do. 

Do. 

Do. 
Eureka. 
Storey. 

Do. 

Do. 

Do. 

Do. 

Do. 
Elko. 
Storey. 
Esmeralda. 

Do. 

Do. 
Storey. 
Esmeraldflb 

Do. 

Do. 

Do. 
Storey. 

Do. 

Do. 
Esmeralda. 
Storey. 

Do. 

Da 

Do. 
Esmeraldflb 
Storey. 

Do. 

Lo. 

Do. 
Esmeraldflb 
Elko. 
Humboldt. 
Storey. 

Do. 

Do. 

Do. 

Do. 
Esmeralda. 
Storey. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Da 

Do. 
Esmeralda. 
Humboldt. 
Storey. 
Esmeralda. 
Storey. 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 


Name  of  claim. 


Curtis 

Daney   

Daniel  Webster. . 

Dardanelles 

Day 

Dayton 

Dayton  No.  2 

Dean 

Death  Valley  .... 

De  Forest 

De  Frees 

Delaware 

DelRey 

Dexter 

Diamond 

Dinero 

DioM  Sefior 

Dolores 

Doran 

Drcxcl 

Driuk  water 

Dunderberg 

E.  Chapin 

£.  Comstock 

E.  Eui-opa 

£.  Overman 

E. Savage 

E.  Star 

E.  Yellow  Jacket 

Eagle 

Eastern  Belle 

Eastern  Slope  . . . 
Do 


Diatriet 


County. 


Eastern  Star 

East  Mount  Diablo 

Eberhardt  and  Aurora 

Edinburgh 

Eldorado  No.  2 

Elevator 

Ella    :  GoodHope  .... 

Elliot The  Comstock 


Reese  River  . . . 
The  Comstock 

do 

do 

Jack  Rabbit... 
The  Comstook . 

do 

do 

Lida  Valley ... 
The  Comstock 

Tuscarora 

The  Comstock 

do 

do 

do 

Columbus 

The  Comstock 
Pine  Grove . . . 

Columbus 

The  Comstock 
Silver  Peak ... 

Eureka 

The  Comstock 

do 

do 

....  do 

do 

do 

do 

Eurekti , 

Columbus 

Esmeralda 

Buckskin 

LX.L 

Columbus 

White  Pine... 
The  Comstock 

Eureka 

The  Comstock 


Ellsworth 

Emma 

Do. 
Emigrant 

Empire I  Esmeralda 

EnUerwood '  The  Comstock  . . 

Endowment Black  Mountain 


Mammoth 
Buckskin  .... 
Rebel  Creek  .  - 
The  Comstock 


English  Company .*.  - . 

Euturprise 

Equator 

Esmoi  alda 

Esperanco 

Esperanza 

Essex 

EstaBuena 

Estelle 

Ethan  Allen 

'Eureka 

Europa 

Excelsior 

Excelsior  Consolidated 

Exchange 

Exchequer 

Fairfax 

Falcon 

Flora  Temple 

Florida 

Fourth  of  July 

Franc  iscoMarsano 

Frankel 

Franklin-German 

French 

Front  Lode  Consolidated / 

Fry 

Do 

Garibaldi 

Garrison 

Geddes  Sc  Bertrand 

Genesee 

General  Jackson 

General  Thomas 

General  Washington 

Georgia 

German 

Gila 

Do 

Gladding 

Glasgow 

Glen 

Globe 

Glory 

Do  

Golden  Age 

Golden  Arrow 

Gold  Hill 

Gold  Hill  Tunnel 

Gold  Lead 

Gold  Leaf 

Gold  Note 

Goodman 

Gould  &  Curry 

Grand  Priae 

Grant 


The  Comstock 

do 

Columbus 

do 

Esmeralda 

The  Comstock 

do 

do 

Mammoth 

The  Comstock • 

Rebel  Creek 

Eureka 

The  Comstock 

Silver  Mountain 

Esmeralda 

Cherry  Creek 

The  Comstock 

do 

Rock  Creek 

The  Comstook 

do 

Eureka 

The  Comstook 

do 

do 

do 

do ^. 

do !l 

do 

Esmeralda 

Cortez 

Secret  CaDon ^ 

The  Comstook 

Columbus 

do 

do 

The  Comstook 

do 

do 

Reveille 

Volcano 

The  Comstock 

do 

do 

Silver  Peak 

Mount  Rose 

Esmeralda 

The  Comstock 

do 

do 

do 

do 

Rook  Creek 

The  Comstook *. 

do 

Tnscarora 

The  Comstook 


Lander. 
Storey. 

Da 

Do. 
Lincoln. 
Storey. 
'Do. 

Do. 
Esmeralda. 
Storey. 
Elka 
Storey. 

Do. 

Da 

Do. 
Esmeralda. 
Storey. 
Esmeralda. 

Do. 
Storey. 
Esmeralda. 
Eureka. 
Storey. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 
Eureka. 
Esmeralda. 

Da 
Hmnboldt. 
Churchill. 
Esmeralda. 
White  Pino. 
Storey. 
Eureka. 
Storey. 
Elka 
Storey. 
Nye. 
Humboldt. 

Do. 
Storey. 
Esmeralda. 
Storey. 
Esmeralda. 
Storey. 

Da 
Esmeralda 

Do. 

Do. 
Storey. 

Do. 

Do. 
Nya 
Storey. 
Humboldt. 
Eureka. 
Storey. 
Esmeralda^ 

Do. 
White  Pipe. 
Storey. 

Da 
Elka 
Storey. 

Do. 
Eureka. 
Storey. 

Da 

Da 

Do. 

Do. 

Da 

DO. 
Esmeralda. 
Eureka. 

Do. 
Storey. 
Esmeralda. 

Do. 

Do. 
Storey. 

Do. 

Do. 
Nye. 

Esmeralda. 
Storey. 

Do. 

Da 
Esmeraldai 
Humboldt. 
Esmeraldttb 
Storey. 

Da 

Da 

Da 

Da 
Elka 
Storey. 

Da 
Elka 
Storey* 


APPENDIX  UI:  DIRECTORY. 


519 


DEEP  MIXES— CMdBwd. 


60 


TheCoBstock. 
surer  Star 


Orefti  AmeTkaai  BoMtar.... 

GrMt  EMtcn 

Great  Weiteni 

Do 

Grf<«  

Green  MooduIb 

Grofth The 

Grofth  CoB«olidated < do 

c;ukh' j  Moast 

Ha]«AXoRTOM ;  The  L'omticck . 

Hale&Xorcrow.S.KSxt...  1 do 

Hamboxi^ ]  Eureka 

Hardy Tlie  Contftotk . 

Harkm   do 

Hartford do    

Hawkeye  : do 

Hawlej  ConaolidaUd do 

Haywiod do 

Hector do 

HcnrrClaj do 

Hercules do 

Hiehbridge PhHadelphia... 

Hillside BrutTol 

Do The  C%imietock 

Holman do 

Holmes (.'ohiixibus    

Homcstake .  Silver  Pt^k 

HooAac '  Eareka 

Homboldt '  £«ait-ralda  ..   . 

Idaho  Eoieka 

IlUnois Lodi    

Injperial The  Coatseoek 

iDdepcodenee ,  Tusrarora 

Ixidei»eDdetit •  The  Comstoek 

lodianaiiiolifl I rnioo 

Indian  Qaeen ]  Oneota 


The 


do 

do 

do 

Coil  stock 
do 


Indian  (^leen  No.  2 
Indiaii  Ooeen  No.  3 
Indian  Qii*^n  ^<>-  4 

lodnBtry     

Insurance I 

IntO'-ocean '  Alam  Creek 

Iowa The  lotLstock. 

lova CocM4idate<l Rebel  Cieek  ... 

Irrinff TbeC<«istock 

LX.L I.X.L   

Jackson  — Eareka 

Do TheComstuck 

Jacob  LiUle do 

Jaotee do 

Joe  Scales do 

John  Amer do 

Jolly Colnmbos...... 

Jalia The  Comstock. 

JaliaE.Ext * do 

JoliaNo.  2 do 

Jomper SilverStar 

Joniata I  Esmemlda 

Jnra '  The  C<*mstock  . 

Joatice ' do 

Do Oneota 

KaleSeed do 

Kate TheCoBSt4Kk 

Kennebec • do 

Kentnck Central 

Ke3stone   The Comrtock . 

.  Do ., do 

KitCarson    Eareka 

K.  K.  ConsoUdated do 

E^itkerbocker The  Comstock. 

Koasoth do 

KossothExt do 

Lady  Washingt<a do 

LaFavette do 

LsngiSjne 8-erra 

Lanzac    The  Comi.t4xk 

LaPlaU do 

Laasen do , 

Last  Chance Esmeralda  

Do..: Ktlrer  Peak... 

Do llanimoih 

Lawaon The<;oB*4ack 

Leo  do 

Leopard Comuoopta  — 

Leriathan The  Caw«tock 

Lezincton do 

Do Esmeralda  

Uberty Kan  Antonio... 

Uda  &^U« Uda  VaJlcT... 

LSdaHill , do 

Lime  Point SiJvrr  Star  .... 

Lincoln TheC4 

Lisbon. 

Litfle  Giant The  C< 

Little  Poiosi i  Colnmbns. 

Little  Tork  The 

UoTd  Union 

LoA Lodi   . 

Lookoot The 

LardofLonM do 

Loaialana Ifooli 

Lowerjr The 

Low  Baafe do 


IWt 
Ith. 
ria. 

IUl 

mi. 

iHi. 

Nye 

LukCKiita. 
Si*e*T. 
Dft. 
T.Kattnkdjk. 

I»h. 
F«reka. 
£Kii<«nLlda. 
£i:tx  kjL 
N.-ie. 

EIt«.* 
S**ffeT- 
N?e.  ■ 
EfqiMcaiHka. 

iNi 

Ik. 
Sunvy. 
Da. 


■  I 


Hmukaait 
Sftnrex. 
ChnztihllL 
Enreka. 

SlOTPT. 

Ika 

I>o. 

De 

Do. 
EamtmiUa. 
Snarrv. 

!»«. 

Do. 
EamtTalda. 

Do. 
Storec. 

Do. 
EsmenOda. 

Do. 
SBotpv. 

Do. 
EsmenQda. 
S»orer. 

lUi. 
Ear»ka. 

I»o. 
St«ireT, 

Do. 

Do. 

Do. 

Do. 
Hnmbiddt. 
StoreT. 

Do. 

Do. 
Eameralda. 

Do. 
yye, 
Sunry. 

Do. 
Elko. 

StOJiPT. 

Do. 


Xve. 


Do. 

I»o. 
Stor^. 
Kye. 
Stori7> 


3fye.* 
Da. 


Do. 


Da 

Do. 


Oty 


I  Hoaisnaa.  C 

Xjr^pfeTJXa 

■  Msr^rarsa  N*.  2 
ICuriiCLa 


Has 


Da. 
Hnaate'^t. 


Dke  CtOBMack 


Marr^     ..  . 

ytxsj    

ViTT    A-m 

ILk"'  'aa*i   . . . 

iC  t  fcrit.3  — 
K:*  -  Ma.it- A 

KS  .lo^-a 

Kl.Xuiia  A  IrrjoM- 


!£.{)  k  lit 

"iCt^jrta.      --. 

ICiiaii*    

IC-tucf 

ICiin  

IC  mKM*R3V9C        - - 

MHHwiirt ... 

M.viiMi:. 

IfitMltif    CLMlf 

JCirLir^nr         -.         .    

ISiiioxr  IWthiMaa    

Miunt  0-mtti« 

XiCDVi  <.  bnKM>  Sii.1 

MupmiKgfUfa --. 

IdiioxMn^  A^  irhn>t«aaa 

Mnnrt  a  IfioBirEa    ~ 

ICnrnmc  SMclfo  5 

Miimiuuti  Buc^ 

SBiinntair  Sjh; 

IBiazutani  ^ipw 

Vrnnix  Diatil^ 

Mttniit  T^itioK   

liSiouii  Temm  .- — 

14«in»v  ._ , 

Mnnii'T 

N  C'hi^imaii    _ 

3v  •.'luutOMik -. 

N.  Canfmlii'mmf.  Tit^sma... 

X  I>t:.r7iiii    

N  'Ljiif'kfirltooktS'  . 

N  ljus:nijn<m 

N  Mtixiooii      

N  laOnni     .        - — 

N  CHHiidBmol . 

N.  C»}ilir 

N  VntfqttHi  — 

N  Sta:  

Dfi     .-.. -.. 

Xaplf     -  

3lf(<vai)a   

Do 

Nrr-ad*  No  8 

Xcw  liiNiinxi    ^ 

NfW  Eni|ur(  fteile. 

Nem  r^uriand 

Nrm  v>mr»nn 

Nf^  Tork 

In* --, 

Xwjiaza    

5ri|:;5«0' Itavinr. 

Iwnrsti    

Xnnk  HeSe  Isle       . 

llwicthom  IMIe 

Xonbam  Li|!iil 

dnoitknoiil 

Do 

Obir« 

I»o 

Do ^. 

v>atarK«  

Do  -, 

Opbir 

iiripmal  tMdfl  Hill _. 

Cferliunis 

Cln»  

Ovtinuan    .   .............._ 

C^vflmuni  3(a  S 

(VVfllllll) 

Paer-  A  X.f  iUt 

T^atamtor    

Panthox  

PnradiM  Tallear 

rMitmt 


<*» 

4» 

-.-.  ^ 

C-toiv-   

M««EXt  Ttmf  . . 

Titr  C>«aC-Mk 

-6* 

^    --     .- 

Uxj«a 

Ht      .       .     .. 

o^  .. 

Br.*.t4.:  ... 


Ti-t 


di 
dv 

Of 


...      u*  . 

-    .      df 

PhuMd*  ^  ilia  . . 

Tltt  C-=  .fttM-k 

6--    


Da 
Da 
Da 

IVl 
5air-T. 

Nxe. 

LSKMUB. 

Swrer. 
Da 

Euuti? 

IWl 
Dt^ 
1%. 
Da. 
Da 
Da 
Zka 
Da 


4*1  > 


.  -     u** 

Burk«<c:in 

Bn«<hdi&w 

lilt-  C>4imfauck 

C.>  umlinf-  

de 

KlanrnfOtki 

'Jkliirer 

TaJn'lLiTfjr  — 
The  L>ianfa«K*k 

d«* 

do 


lUt 
iHi. 

Da 
arnii^iMt 

Snwrer. 


o«* 
do 
do 
do 
do 
da 
do 
da 
da 
do 
da 


iHi. 

mL 

Saarey. 

Da 
Da 

Da 

IHl 

DiL 

Da 
Da 


IkL 
Da 


The 
do 

Rih'ar : 
Hm-Gii 
C*<iihmiVitt» 
TlK'C 

di>  

Sihrt^r  P«iak  .  - . 
Tbt  G^inMamiL 

--.       df.    

00   


Btxavj. 


Da 


Ctdnmhus 

Tht  Cramaack- 

do  

llook  Owek      . 

Giiad  Bi^N- 

iLokml  Crwik  . .. 
The  C.«mMiuiQk 
do     -     .. 
Bine  Jackot    . . 
ISfer  Coniatock 

d«    ..     -. 

do 


Do 


00 

do    

do   

do    

Go(»d  Bii|»e 

Tht  CimMaa«k. 
CimiDctipia  — 
Snnm  liuNS.  . 
The  Cfonaiack. 
SmImsI  C^Ttiak.   . 


Ikft- 

I*a 
Elko 
Z^Mni«srakda. 

I>o 
£lko 

Do 
HnmbdUkL 

Da 
Elka 
Stimn-. 

lie. 

I>a 

I»o. 

Da 

I»o 

Da 
2aka 
ftuiret- 
Slko.* 


LuekfDof BaesaV 
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PRECIOUS  METALS. 


DEEP  MINES— Continued. 
NEVADA— ContiniiML 


Name  of  claim. 


Pedro 

Peru 

Pe>*toii» 

PbcBDix 

PlKBDix-WMtem 

Picton 

Pioneer 

Pinte 

Do 

PlAtO 

Pleiades 

Plntna 

Pocotillo 

Poor 

Porphyry 

Potosi 

Pride  of  the  Mountain . . . 

Pride  of  Washoe 

Prospect 

Prospectos 

R.&  W.Cross 

Sattler   

Do 

Baymond  SlTHj 

Seal  del  Monte 

Bed  Deer 

XedHiU 

Heno 

Bichmond 

Do 

Hock  Island 

HockyBar 

Koddy 

Komsn  Capital 

Koyal 

R.  B.  Consolidated 

Ruby 

8.Belcher 

8.CaIifomia 

8.Chipman 

&  Consolidated  Yiiginia. 

S.Groeh 

&Star 

aStLonis 

Sacramento  ............. 

Sadie 

SallieHart 

8au  Francisco 

San  Francisco  Belle 

Santiaso 

Sapphire. 

Saratom 

Savage  

^Do 

Sawana 

SchiUer 

Scorpion 

Seg.Belcher , 

Keminole 

Senator 

Sewell&Sbeel 

Shamo , 

Shanlej* , 

Shawiunt  Consolidated. . . 

Sheridan 

Sherwood 

Sierra 

Sierra  Nevada 

Silverado , 

SUverBlll , 

Silver  Brick 

Silver  Central , 

Silver  Champion 

Silver  Conner , 

Silver  Engle 

Silver  Hill   


Silver  Leaf 

Silver  Lick 

Silver  Prise 

Silver  Star 

Do 

Silver  Wave 

Silver  Wedge 

8ind»*r  

Solid  SUver 

Do 

South  Buckeye  . . 
South  Comstock  . 

South  End 

Soutb  Jacket .... 
South  Lucerne... 
South  Overman.. 
Suutbem  Nevada 

Si>ar 

Stafford , 


District. 


Colnmbus 

do 

The  Comstook. 

Eureka 

The  Comstock. 

do 

do 

do 

Mammoth 

The  Comstook . 

Ward 

The  Comstock. 
Silver  Peak.... 

Esmeralda 

The  Comstock . 

do 

Winnemncca .. 
The  Comstock. 

do     

Esmeralda 

The  Comstock. 

Good  Hope 

Mount  Boss  . . . 

Ely 

Esmeralda 

Mount  Boss  . . . 

do 

ThA  Comstock. 

Columbus 

Eureka 

The  Comstock . 

do 

Silver  Star 

The  Comstock . 

Bradshaw 

The  Comstock. 

Book  Creek 

The  Comstock . 
do 


do 

do 

do   

do 

do 

do 

do...- 

do 

do 

Black  Mountain 
The  Comstock.. 

Lidtt  Valley 

Columbia 

Munteznma 

Colnmbus 

Tho  Comstock.. 

Llda  Valley 

Columbus    

The  Comstock . . 

do     

Esmeralda 

The  Comstock . . 

do 

do 

do 

Montezuma 

The  Comstock . . 

do 

do 

do 

do 

Bradshaw 

Good  Hope 

The  Comstock . . 
Central 


County. 


Name  of  claim. 


Silver  Peak.... 
Tbe  Comstook . 

do 

Eureka 

Tuscaroia 

do 

Tbe  I'omstock 
Keb«'l  Ciwk     . 
M««nnt  Rose ... 
Good  Hope . .  . . 

Congo  

Tbe  Comstook . 

do 

do 

do 

do 

do 

do 

Columbus 

LX.L 

White  Pine..,. 


Esmeralda^ 

Do. 
Storey. 
Eureka. 
Storey. 

Do. 

Do. 

Do. 
Nye. 
.Storev. 
White  Pine. 
Storey. 
Esmeralda. 

Do. 
Storey. 

Do. 
Humboldt. 
Storey. 

Do. 
Esmeralda. 
Storey. 
Elko. 
Humboldt 
Lincoln. 
Esmeralda. 
Humboldt. 

Da 
Storey. 
Esmeraltia. 
Eureka. 
Storey. 

Do. 
Humboldt. 
Storev. 
Humboldt. 
Storey. 
Elko. 
Storey. 

Da 

Da 

Da 

Da 

Do. 

Do. 

Do. 

Da 

Da 

Da 
Esmeralda^ 
Storey. 
Esmeralda. 

Do. 

Do. 

Do. 
Storey. 
Esmeralda. 

Do. 
Storey. 

Da 
Esmeralda. 
Storey. 

Do. 

Do. 

Do. 
Esmeraldik 
Storey. 

Da 

Do. 

Do. 

Do. 
Humboldt. 
Elko. 
Storey. 
Esmeralda. 
Storey. 
Esmeralda. 
Storey. 

Do. 
Eureka. 
Elko. 

Da 
Storev. 
Bumioldt. 

Do. 
!  Elko. 
Humboldt 
Storey. 

Da 

Do. 

Da 

Da 

Do. 

Do. 
Esmeralda. 
Churohill. 
White  Pi|ie. 


Star 

Star  of  Nevada 

Starr  &,  Grove 

SuteLine 

Sterling 

Stevens 

St  John's 

St  Lawrence 

St  Louis 

Storey 

Sturm  King 

Street  and  Blanche 

Stump  Sc  Adams 

Succor 

Sullivan 

Summit 

Sunrise 

Do 

Do 

Surpriser 

Satro 

Swan 

T.  and  C.  Brooka 

Table  Mountain 

TamO'Shanter 

Tarto 

Teohatticnp  and  Savaga. 

Tehama .^.. 

Thanksgiving 

Thomberg 

Thornton 

Tiger 

Tikup 

TUden 

Tipton 

Trey  Consolidated 

Tucker 

Tnsoarora 

Do 

Tucson 

Twin 

Twin  Peaks i 

Tybo 

Tyro 

Union  Consolidated 

Uranus 

Utah 

Do 

Utah  first  N.E.  Ext 

Utah  second  N.  E.  Ext. . . 

Valiant 

Vanderbilt 

do    

Venus  

Vermont 

Victor 

do 

Victoria-Garber 

Virginia  Standard 

Vivian 

Volcano 

Ynloan 

Vultuie 

W.  Belcher 

W.  Crown  Point 

W.Jnstice 

W.Star 

Walsh 

Ward  

Wasatch 

Wasboe  Consolidated 

Wasson 

Waters 

Webber 

Wells  Fargo 

Western 

Western  Soldier 

Whale 

Wheeler 

White  Deer 

White  Pine 

Wide  West 

Wild  Goose 

Williams    

Williamsburg 

Willis    

Wilson 

Windsor 

Winnamuck 

Woodville 

Yankee         

TeUow  Chief 

Yellow  Jacket 

Youandl 

Young  America 


District 


County. 


Cherry  Creek.. 

Colnmbus 

Lewis 

Grold  Mountain 

Buokakin 

The  Comstook. 
do 


do 

do 

do 

Union 

Mount  Rose 

Columbus 

The  Comstock . . 

do 

Cambridge 

Silver  Peak 

Volcano 

The  Comatock . . 

do 

do 

do 

do 

do 

do 

do 

Eldorado 

The  Comstock.. 

Esmeralda 

The  Comstook.. 

do 

Good  Hope 

Cherry  Creek... 

Colnmbus 

do 

The  Comstook . . 

do 

Bine  Jacket..... 

Tusoarora 

Mount  Rose  — 
The  Comstock.. 

do 

Tvbo 

The  Comstook.. 

do 

Mount  Rose 

Esmeralda 

The  Comstock.. 

do 

do 

Silver  Peak 

Colnmbus 

Silver  Peak 

The  Comstock . . 

do 

Colnmbus 

Union 

The  Comstock . . 

do 

do 

do 

do 

Black  Mountain 
The  Comstook . . 

do.... 

do 

do 

Colnmbus 

The  Comstook . . 

do 

do 

Silver  Star 

The  Comstook . . 

do    

do 

do    

Silver  Peak 

Rock  Creek 

Wilson 

Mount  Rose 

Lodi 

Esmeralda 

Mount  Rose 

Cambridge. 

Eureka     

Columbus 

WiUon 

Colnmbus 

Esmeralda  

The  Comstock . . 

do    

Columbus 

The  Comstook . . 
Good  Ho 
Esmeral( 


r 


White  Pine. 

Esmeralda. 

Lander. 

Esmeraldifc. 

Hnmboldt 

Storey. 

Da 

Da 

Do. 

Do. 
Nye. 

Hnmboldt 
Esmeralda. 
Storey. 

Do. 
Esmeralda. 

Do. 

Do. 
Storey. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 
Lincoln. 
Storey. 
Esmeralda. 
Storey. 

Da 
Elko. 

White  Pine. 
Bameralda. 

Do. 
Stony. 

Da 
Elka 

Do. 
Hnmboldt 
Storey. 

Da 
Nye. 
Storey. 

Do. 
Hnmboldt 
Esmeralda. 
Storey. 

Do. 

Da 
Esmeralda. 

Do. 

Do. 
Storey. 

Do. 
Bameralda. 
Nye. 
Storey. 

Do. 

Da 

Do. 

Do. 
Esmeralda. 
Storey. 

Do. 

Do. 

Do. 
Esmeralda. 
Storey. 

Do. 

Do. 
Esmeralda. 
Storey. 

Do. 

Da 

Da 
Esmeralda. 
Elka 

Esmeralda. 
Humboldt 
Nye. 

Esmeralda. 
Humboldt. 
Esmeralda. 
Eureka. 
Esmeralda. 

D). 

Do. 

Do. 
Storey. 

Da 
Esmeralda. 
Storey. 
Elko. 
Bameralda. 


Bedell 

Little  May. 


Ammonoosao 
do   


NEW  HAMPSHIRE. 


Grafton. 
Do. 


Shelbume 


Shelboma 


Coot. 
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PRECIOUS  METALS. 


DEEP  MINE^-Continned. 
T7TAH— Contliiiied. 


Name  of  elalm. 


<    1 


Croff. 

Crown  Point 

Crystal 

Crystal  Palace 

Cnnningbam  No.  2 

Damn  >'o<)l 

Darlington 

Davenport 

Decern  uer  gronp 

Deer  Trail 

Defiance 

Delmonte 

Dexter  Consolidated 

Deseret 

Dial 

Dixie .*. 

Dixon 

Dixon  No.  3 

Dodge 

Dolly  Varden 

Doia 

Donglas 

Doftin 

Eagle 

Eagle  Bird 

EastPiirk  M.Co 

Eclipee 

Edison 

Elephant 

Do 

Elgin 

Elkbom 

Ely 

Elmer  Ray 

Elvina 

Emily 

Do 

Emily  Jane 

Emma 

Emma  May 

Empire 

Em  poria 

Enterprise 

Equitable 

Equitable  No.  2 .. 

Essex 

Enrelca 

Do 

Evening  Star 

Evergreen 

Do 

Excelsior 

Do 

Excelsior  No.  2 

Experiment 

Extension 

Fairview 

Do 

Fannie  Bemis 

Fillmore 

First  National 

Flagstaff 

FJavilla 

Flora 

Fourth  of  July 

Fox 

Frederick  

Freeland 

Free  Silver  Mining  Company. 
Frisco 

Do 

Frisco  Consolidated 

Fuller 

Galena 

Galena  Extension 

Gem 

General  Connor 

General  Garfield 

General  Scott 

General  Washington 

Geneva  

Geneva  Tunnel 

George 

Germania 

Giant  Chief 

Gibson  

Gladiator 

Glencoe 

Golden  Bell 

Golden  Crown 

Golden  Era 

Golden  Treasure 

Good  Hope 

Grampian  

Grand  Cross , 

Granger 

Gray  Eagle 

Do 

Great  Basin 

Great  Eastern 

Grecian  Bend 

Greeley 

Green-eyed  Monster 

Do 

^reen  Grove 

Grizzly 


District. 


Tintlo 

Little  Cottonwood 

Mount  Baldy 

PineGrove 

Little  Cottonwood 

West  Monntain 

Little  Ccttonwood 

do 

Lincoln 

Mount  Baldy 

Big  Cottonwood 

Kosebud 

Little  Cottonwood 

Ophir        

West  Mountain 

Harrisburg  or  Silver  Reef 
West  Mountain 


County. 


do 


Harrisburg  or  Silver  Reef . . . 

Big  Cottonwood 

West  Mountain 

Ophir 

Harrisburg  or  Silver  Reef  . . . 

Bis  Cottonwood 

West  Mountain !. .. 

Blue  Le<lge 

Big  Cottonwood 

West  Mountain 

Star 

West  Mountain 

Ophir        

Camp  Floyd 

West  Mountain 

Tintio 

West  Mountain 

Little  Cottonwood 

West  Mount  ain 

Harrisburg  or  Silver  Reef  . . . 

Little  Cottonwood' 

.....do 

Ophir 

....  do 

Little  Cottonwood 

do  ...  

do 

West  Mountain 

Tintio 

West  Mouiitain 

Ophir  

Little  Cottonwood 

West  Mountain 

do 

American  Fork 

West  Mountain 

do 

do 

Big  Cottonwood 

Uintah 

West  Mountain 

Ohio 

Rush  Valley 

Little  Cottonwood 

Ophir 

Star 

Ophir 

West  Mountain 

Little  Cottonwood 

do 

Blue  Ledge 

Big  Cottonwood 

West  Mountain.: 

San  Francisco 

Little  Cottonwood  . . . '. 

West  Mountain 

do 

do 

Rush  Volley 

do 

Hot  Springs 

Uintah 

Little  Cottonwood 

do    

West  Mountain 

Nebo         

West  Mountain 

Harrisburg  or  Silver  Reef . . . 

Little  Cottonwood 

Blue  Ledge 

Tintio 

West  Mountain 

Star 

Tintic 

Preuss 

San  Francisco 

West  Mountain 

Rush  Valley 

Detroit 

West  Mountain 

Rush  Valley 

Uintah 

West  Mountain 

do 

Mount  Baldy 

Ophir    

West  Mountain 

Little  Cottonwood  


Jnab. 
Salt  Lake. 
PiUte. 
Beaver. 
Salt  Lake. 

Do. 

Da 

Do. 
Beaver. 
PiUte. 
Salt  Lake. 
Weber. 
Salt  Lake. 
Tooele. 
Salt  Lake. 
Washington. 
Salt  Lake. 

Do. 
Washington. 
Salt  Lake. 

Do. 
Tooele. 
Washington. 
Salt  Lake. 

Do. 
Wnsatch. 
Salt  Lake. 

Do. 
Beaver. 
Salt  Lake. 
Tooele. 

Do. 
Salt  Lake. 
Juab. 
Salt  Lake. 

Do. 

Do. 
Washington. 
Salt  Lake.      " 

Do. 
Tooclo. 

Do. 
SiUt  Lake. 

Do. 

Do. 

Do. 
Juab. 
Salt  Lake. 
Towlo. 
Salt  Lake. 

Do. 

Do. 
Utah. 
Salt  Lake. 

Do. 

Do. 

Do. 
Summit 
Salt  Lake. 
PiUte. 
Tooele. 
Salt  I^ke. 
Tooele. 
Beaver. 
Tooele. 
Salt  Lake. 

Hq, 

Do. 
Wasatch. 
Salt  Lake. 

Do. 
Beaver. 
Salt  Lake. 

Do. 

Do. 

Do. 
Tooele. 

Do. 
Salt  Lake. 
Summit. 
Salt  Lake. 

Do. 

Do. 
Juab. 
Salt  Lake. 
Washington. 
Salt  Lake. 
Wasatch. 
Jnab. 
Salt  Lake. 
Beaver. 
Juab. 
Beaver. 

Do. 
Salt  Lake. 
Tooele. 
Millard. 
Salt  Lake. 
Tooele. 
Summit 
Salt  Lake. 

Do. 
PiUte. 
Tooele. 
Salt  Lake. 

Do. 


Name  of  claim. 


Grosbeck  or  Emperor. . . . 

Hamlin 

Hannah  

Happy-go-lucky 

HanietNo.  1 

Harriet  No.  2 

Harriet  No.  3 

Harriet  No.  4 

Harrisburg 

Hawkeye 

Hayes 

Henrietta 

Henry 

Henry  M 

Hiatt 

Hiawatha 

Hickory 

Hidden  Treasure 

Do 

Hidden  Treasure  E.  Ext. 

Highland 

Highland  Boy 

Do 

Highland  Chief 

Do 

Homestako 

Do 

Do 

Hooper    

Hoosior  Boy 

Uom-Silver 

Howard 

Howland 

Hudson 

Huntington  Crandal 

Idaho 

HI  inois 

Imperial " 

Do 

Income 

IngersoU 

Ingomar 

Irish- American 

Island 

I vanhoe  

Do 

LX.L 

Do 

Jasper 

Jcannette 

Jennie 

Jersey  Blue 

Jim  ^isk.jr 

Jolly  Boy 

Jones*  Bonanza 

Jordan 

Josephine 

Julian  Lane 

June  Rose 

Jupiter 1 

Katharine 

Kearsarge 

Kempton 

K  enonha 

Killian 

King  of  the  West 

Kinner 

Kinsey 

Knickerbocker 

I.4tdy  Aspinwall 

Lady  Emma 

Lady  Franklin 

Lady  of  the  Lake 

Last  Chance 

Do 

Do 

Do 

Do 

Last  Chance  No.  21 

Lavinia 

Lawrence 

Do 

Lead « 

Leeds 

Legal  Tender 

Lenora 

Leon  tine 

Levant  

Liberty  

Lion 

Do 

Little  Cora 

Little  Giant 

Do 

Little  Mao 

Little  Mattle 

Live  Pine 

Live  Yankee 

Do 

Lone  Pine 

Lorenzo  

Louise 

Lucky 

Lucky  Boy 

Madeion  Consolidated  ... 
Maggie 


District 


County. 


Big  Cottonwood 

West  Mountain 

Rush  Valley 

West  Mountain 

do 

do 

do 

do 

Star 

Blue  Ledge 

Big  Cottonwood 

West  Mountain 

Hot  Springs 

West  Mountain 

do 

Little  Cottonwood 

Star 

Tintio 

Ophir 

do 

West  Mountain 

Little  Cottonwood ■ 

West  Mountain 

Big  Cottonwood 

Little  Cottonwood 

San  Francisco 

Ohio 

BluoI>dpe 

West  Mountain 

Star 

San  Francisco 

Detroit 

Little  Cottonwood 

American  Fork 

Tintic 

West  Mountain 

Little  Cottonwood 

do 

Big  Cottonwood 

Star 

West  Mountain 

San  FYancisco 

West  Mountain 

Little  Cottonwood 

Star 

Ophir        

West  Mountain 

Ophir 

Rush  Valley 

Uintah 

Ophir 

West  Mountain 

Ophir 

Bradshaw 

Snako  Creek 

West  Mountain 

Little  Cottonwood 

Tintio 

..  .     do 

Big  Cottonwood 

Rush  Valley 

Ophir 

WestMountain 

Little  Cottonwood 

West  Mountain — 

Little  Cottonwood 

Harrisburg  or  SQver  Reef . . . 

Tintio , 

West  Mountain 

Tintio. 

Little  Cottonwood 

Weber 

Blue  Ledge 

Little  Cottonwood 

WestMountain 

Uintah ,.. 

Camp  Floyd 

Harrisburg  or  SUver  Reef  . . 

West  Mountain 

Little  Cottonwood 

Hot  Springs 

West  Mountain 

do 

Harrisburg  or  SUver  Reef . . 

Rush  Valley 

do 

Little  Cottonwood 

WestMountain 

do 

Rush  Valley 

Ophir 

Big  Cottonwood 

do 

Blue  Ledge ■ 

Uintah 

West  Mountain 

do 

American  Fork 

West  Mountain 

Big  Cottonwood 

West  Mountain 

Littl6  Cottonwood 

Tintio 

Mount  Baldy 

Big  Cottonwood 

Hwrisbnrg  or  Silver  Reef ... 


SoltLake. 

Do. 
Tooele. 
SiJtLake. 

Do. 

Do. 

Do. 

Do. 
Beaver. 
Wasatch. 
Saltl^ake. 

Do. 

Do. 

Do. 

Hi}. 

Do. 
Beaver. 
Juab. 
Tooele. 

Do. 
Salt  Lake. 

Do. 

Da 

Do. 

Do. 
Beaver. 
Pi  Ute. 
Wasatch. 
Salt  Lu&e. 
Beaver. 

Do. 
Millard. 
Salt  Lake. 
Utah. 
Juab. 
Salt  Lake. 

Do. 

Da 

Do. 
Beaver. 
Salt  Lake. 
Beaver. 
Salt  Lake. 

Do. 
Beaver. 
Tooele. 
Salt  Lake. 
Tooele. 

Do. 
Summit. 
Tooele. 
Salt  Lake. 
Tooele. 
Beaver. 
Wasatch. 
Salt  Lake. 

Do. 
Jnab. 

Do. 
Salt  Lake. 
Tooele. 

Da 
Salt  Lake. 

Do.. 

Do. 

Da 
Washington. 
Juab. 
Salt  Lake. 
Juab. 
Salt  Lake. 
Weber. 
Wasatch. 
Salt  Lake. 

.  Do. 
Summit. 
Tooele. 
Washington. 
SaltLaka 

Do. 

Do. 

Do. 

Do. 
Washington. 
Tooele. 

Do. 
Salt  Lake. 

Do. 

Do. 
Tooele. 

Do. 
SaltLaka 

l>o, 
Wasatch. 
Summit 
SaltLaka 

Do. 
Utah. 
SaltLaka 

Do. 

Do. 

Do. 
Jnab. 
PiUte. 
SaltLaka 
Washington. 
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DEEP  MINES— Continued. 
COLOBADO-Contliiiitd.  • 


Kaine  oi  olaim. 

Diatiiot. 

County. 

District. 

Coontj. 

White  Clond 

Yirffinia...  

Clear  Creek. 
Boolder. 
Sammit. 
Ouray. 

1 

!  Wheel  of  Fortune 

ConsoUdated  Ten  Mile 

Bnsseli ..... 

Rnninit. 

White  Pilirrim 

Gol3HiU 

Wvaiidotte 

Gilpin. 
Ooiav. 
Boulaer. 

'WUte  Quail 

Consolidated  Ten  Mile 

Snefflee. ■ .» ............ 

Yankee  Boy 

SneflSes .--- 

Wheel  of  Fortune. ... .... . . . , 

Teilow  Pine 

f^t^ff^r  Loaf. 

DAKOTA. 


Alta  '. 

Atlantic 

Badfrer 

Black  TaU 

Caledonia 

California 

Carter 

Cliampion 

Clermont 

Cross 

David  City  Lightning 

Deadwooa 

ElRef^Itio..... 

Esoondido 

Bsmeralda 

Svan/;eline 

Fairvlew 

Father  de  Smet 

Flora  Belle 

Florence 

Giant  and  Old  Ahe. . . . 

.  Golden  Gate 

Golden  Terra 

Gold  Finch 

Gopher 

Grand  Junction 

Great  Baatem 

Hartford 

Hidden  Treasure 


Bockford... 

Custer 

Whitewood. 

do 

....     do 

Rockford  .. 
Bear  Butte 
Whitewood. 
Btsar  Butte.. 

Cross 

Cole 

Whitewood. 
Bear  Butte. 

do 

Whitewood. 
Rockford... 
Whit«^wood. 
Lost  Placer . 
Whitewood 
Bear  Butte. 
Whitewood 
Lost  Placer . 
Whitewood 

do 

do    .... 

Cnster 

Whitewood 
Custer...  . 
Whitewood . 


Pennington. 

Custer. 

Lawrence. 

Do. 

Do. 
Pennington. 
Lawrenoew 

Do. 

Do. 
Pennington. 
Custer. 
Lawrence. 

Do. 

Do. 

Do. 
Pennington. 
Lawrence. 

Do. 

Do. 

Da» 

Da 

Do. 

Do. 

Do. 

Do. 
Custer. 
Lawrence. 
Custer. 
Lawrence. 


Hishland 

High  Lode 

Homestake 

Hoodoo 

Keystone 

King  Solomon 

Lonella 

Mammoth 

Merrit  No.  2 

Old  Bill    

Old  Charlie 

Oro  Cache 

Oro  Fino * 

Peccho 

Penobscot 

Portland 

Queen  Bee 

Quincy 

Kich 

Royal  Bengal  Tiger. 

Savage 

Scandinavian     

Sir  Roderick  Dhn... 

Sitting  Bull 

Snowstorm 

Sunday  

Union  Hill 

Washington 

Yellow  J  acket 


Whitewood 

do 

do 
Bear  Butte 

do 

Newton  Forks 
Whitewood... 

Custer 

Bear  Butte... 
Custer 

do 

Whitewood  ... 
Bear  Butte  ... 
Whitewood... 

Cole 

Whitewood  . . . 
Newton  Forks 

Cross 

Bear  Butte  ... 
Newton  Forks 
Whitewood... 

do 

do 

Bear  Butte  . . . 
Whitewood  .. 
Bear  Butte  . . . 

do 

do 

do 


Lawrence. 

Do.    . 

Do. 

Do. 

Do. 
Pennington. 
Lawrence. 
Custer. 
Lawrence. 
Custer. 

Do. 
Lawrence. 

Do. 

Do. 
Custer. 
Lawrence. 
Pennington. 

Do. 
Lawrence. 
Pennington. 
Lawrence. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Cheynagowah 

Harris  

Hayden 

Jemiings 

Kendriok 


New  Hickory  Flat. 

Ninth 

do 

Republican 


GEORGLA.. 


Cherokee. 
Hall. 

Do. 
McDuliy. 
Cobb. 


Magruder 

Parks 

Sale 

Strickland 
Wilkes... 


Thicd 


Third 

Lut^erville 


I 


HalL 

Cherokee. 

Lincoln. 

Forsyth. 

Meriwether. 


IDAHO. 


AdaEllmore 

Ada  Bllmore,  first  E.  Ext 

Ada  Elhnore,  second  W.  Ext. 

Adela  : 

Alabama 

Albion 

Alps  of  Atlanta 

Alta 

Alturas 

American  Star 

Antelope 

Arabella 

Asteroid 

Atanta 

Atlantic 

Avalanche 

Banner 

Banner  Na  2 

Banner  W.Bxt 

Bannock 

Baxter 

Do 

Bay  State 

Beaver 

Beaver  W.  Ext .  .*. 

BeUe 

Belle  Cora 

i  elleReade 

B«'ishaszar 

BiK  Croppings 

BismarcK 

Black  Barb 

Blackbird 

Blackjack 

Blaok  Warrior 

Blue  Ledge 

BuDonia  of  Idaho 

Bonaparte  Consolidated 

Bobtail 

Boine 

BuHklo 

Do 

BulTalo  and  Atlantic 

Bullion 

Do 

BuUwhacker 

Do 

Burnt  Pilot 

Cabin  Home  Na  1 

Cabin  Home  Na2 


Rocky  Bar 

, do 

do 

Shaw's  Mountain . 

Sawtooth 

Smiley 's  Basin 

ElkC*reek    , 

Sawtooth 

Rocky  Bar 

Banner     

Yankee  Fork 

UardHcrabble 

Bonaparte 

Sawtooth 

Smiley 's  Basin  ... 

Red  warrior 

Banner  

do 

do 

Carson ,. 

Sawtooth  ...*. 

Carson 

South  Mountain . . 

Sawtooth 

do 

Bonaparte 

Wajiontown 

Carson 

Cafion  Creek 

Banner 

Wagontown 

Wood  River 

Mammoth 

Carson 

Banner 

Bonaparte 

Rocky  Bar 

Bonaparte 

Sawtooth 

do 

Rocky  Bar 

Middle  Bois« 

do 

Rocky  Bar     .  ... 

Wood  River 

Shaw's  Monntain 

Carson 

Red  Warrior 

Sawtooth 

do , 


Altnraa. 

Do. 

Do. 
Boia6. 
Altnraa. 

Do. 

Do. 

Do. 

Do. 
Bois6. 
LemhL 
AHuras. 

Do. 

Do. 

Do. 

Do. 
Bois6. 

Do. 

Do. 
Owyhee. 
Altnraa. 
Owyhee. 

Do. 
Alturaa. 

Da 

Do. 
Owyhea 

Do.. 
Bois6. 

Do. 
Owyhee. 
Alturaa. 
Boi66. 
Owyhea 
Bois6. 
Alturaa. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Boia6. 
Owyhea 
Alturaa. 

Da 

Do. 


California  Boy 

Cambria   

Cataract 

Centennial 

Chance 

Charity   

Charles  Diokoas 

Clearbrook 

Clipper 

Cloud 

Columbia 

Comet 

Comstock 

Do 

Do 

Comstock  &  E.  Ext. .. . 

Confederate 

Confederate  Star 

Crane  and  Driggs 

Crown  Point 

Do 

Do 

Crown  Point  Bonanza 

Crown  Prince 

Cottonwood 

Custer 

Cynosure 

Daisv 

Del  Norte 

Desdemona  

Disappointment 

Dixie    

Dividend 

Donnybrook  Fair 

Duncan  

Ebeneiar 

Ella 

Elk  horn 

1)1  

Ill-uunh  


D<> 


Do 

Empire 

Do 

Empire,  or  Victoria. 

Estella 

Eunice 

Eureka 


Sawtooth 

do 

Smiley 'a  Basin... 

Cafion  Creek 

Sawtooth 

Washington 

Yankee  JPork 

Carson 

Wood  River 

Flint 

Sawtooth 

Bonaparte 

Rocky  B«ir 

Sawtooth 

Wagontown 

Sawtooth 

Granite 

Ricky  Bar 

Carson 

Uardscrabble — 

Banner  

South  Mountain  . 

Hardsc  rabble 

Wa£ontowo    — 
South  Mountain  . 

Suwtooth 

Yankee  Fork  — 

Rocky  Bar 

Sawtooth 

Banner 

South  Mountain . 

Sawtooth 

Hardscrabble 

Red  Warrior 

Rocky  Bar 

Cafion  Creek 

Carson 

Wood  River 

Elkbom 

Carson 

Uardscrabble 

Smiley *s  Basin... 

Sawtooih 

Sbaw's  Monntain 

Sawtooth 

Carson 

Banner  .... 

Wood  River 

do 

Sawtooth 


Alturaa 

Do. 

Do. 
Bois«. 
Alturaa 
Idaha 
LemhL 
Owyhee. 
Alturaa 
Owyhea 
Alturas. 

Do. 

Do. 

Do. 
Owyhee. 
Alturaa 
Bois6. 
Altnraa. 
Owyhea 
Alturaa 
Bois«. 
Owybee. 
Alturas. 
Owyhee. 

Do. 
Alturss. 
Lemhi. 
Alturaa. 

Do. 
I  Bois6. 
I  Owybea 
■  Alturaa 

Do. 

Do. 

Do. 
Boi86. 
Owyhea 
Alturas. 
Bois6. 
Owyhee. 
Alturaa. 

Do. 

Do. 
Bois6. 
Altnraa 
Owyhea 
Boia6. 
Alturaa 

Do. 

Do. 
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DEEP  MINES— Continued. 
IDAHO— CoBtinaed. 


Name  of  okim. 


Eureka 

Fairview 

Fergnson 

FlaKStaff 

Florida  HUl 

Galena 

Do 

Galveston 

Gem  of  the  Monntain 

General  Custer 

General  Grant .'. 

Do : 

Genera     , 

Gladiator 

Glenbrook 

Golconda 

Gold  Bar , 

Gold  Hill 

Golden  Chariot 

Do , 

Golden  Era 

Golden  Rule , 

Golden  Star 

Goldstone 

Gov.  Bextnctt 

Gov.  Morton 

Gov.  Morton  S.  Ext 

Granite 

Gray  Eagle  

Great  Western 

Green  Mountain 

Hannibal    

Hastings  Bros 

Hayes 

Henrietta 

Do 

High  Reef 

Highland  Chief 

Hidden  Treasure 

Do 

Do 

Home  Resort 

Homestake 

Hudson 

Ibex 

Ida 

Idaho  

Do 

Do 

Idaho  or  Keystone 

Idahoan 

Idaho- Vishnu 

Idlewild 

Dlinois 

Dlinois  Central 

Illiuois  Central  N.  Ext . .. 
Independence 

Do 

Do 

Iowa 

Do 

Itasca 

Jay  Gould 

J.  B.  Dodge 

J.  B.  Warren 

Jessie 

Jessie  Benton 

JoeDaly 

Joe  Daly  first  S.  Ext 

Joe  Daly  seoond  W.  Ext . . 

John  Bell 

John  Sohaeffer 

Josephine 

Jnstioe 

Keystone 

King  Bee 

Ladd&Reed 

Lady  Franklin 

Lake 

Do 

Last  Chance 

Do 

Do 

Do 

Law.ier... 

Laxey  

Lenhi 

Lion 

Little  Joe  Daly 

Little  Rhody 

Live  Yankee 

Lone  Star 

Lone  Tree 

Lookout 

Lncky  Boy 

Lyman  AVard 

Maggie 

Mafi:netic  Iron 

Manoganv  or  Corduroy  . .. 
Mammoth 

Do 

Do 

Do 

Do 

moth  first  '^  .  Ext ... 

moth  second  W.  Ext 


District. 


Elkhora    

Wood  River.... 
Smilev's  Basin.. 

Carson      •     .... 

Wood  River 

Sooth  Monntain 

Banner 

....    do 

Yankee  Fork . . . 
Hardsc  rabble... 
South  Monntain 

Savtooth 

Wood  River  — 

Carson 

Sonth  Mountain 

Granite 

do . 


Queen's  River  — 

Carson 

Elkhom 

Wagontown 

Rocky  Bar 

Yankee  Fork 

Red  Warrior , 

Qtti-en's  River .... 

do 

Granite 

Yankee  Fork 

Smilev's  Basin — 

Red  warrior 

Sawtooth 

South  Monntain . , 

Hardscrabble 

Shaw's  Mountain . 

Wagontown 

Sawtooth 

Wood  River 

Sawtooth 

Shaw's  Monntain 

Yankee  Fork  ^ 

Carson ' 

Wood  River 

Smiley 's  Basin.... 

Elk  Creek 

Granite 

Sawtooth «.. 

Yankee  Fork 

Wagontown 

Banner , 

Wood  River 

Rocky  Bar 

Carson 

Gambrinns 

Carson 

do 

Rocky  Bar 

Shaw  s  Monntain 
South  Mountain  . 
Smiley's  Baain . . . 

Granite 

Rocky  Bar 

Wood  River 

Waf^ontown 


South  Mountain . 

Middle  Bois6 

Queen's  River .... 

do 

do 

Granite 

RSd  Warrior 

Carson 

Granite 

Wood  River 

Shaw's  Monntain 

Carson 

Sawtooth 

do 

Yankee  Fork 

Hardscrabble .... 
Smiley's  Basin... 

Yankee  Fork 

Wagontown 

Granite 

Sonth  Mountain . 
Smiley's  Basin... 

gueeu's  River 
>oth  Monntain . 
gueen's  River ... 
ranite 

Carson , 

Wood  River 

Sawtooth 

Bonaparte 

Wagontown 

South  Mountain . 

Carson 

North  F«.rk 

Queen's  River  . . . 

Rocky  Bar 

Sawtooth 

Mammoth 

l^ortb  Fork 

do 


County. 


Bois6. 
Alturas. 

Do. 

Do. 
Owyhee. 
Alturas. 
Owyhee. 
Bois6. 

Do. 
Lemhi. 
Alturaa. 
Owyhee. 
Alturas. 

Do. 
Owyhee. 
Owyhee. 
Boi86. 

Do. 
Alturas. 
Owyhee. 
Bois6. 
Owyhee. 
Alturaa. 
LemhL 
Alturaa. 

Do. 

Do. 
Bois6. 
LemhL 
Alturaa. 

Do. 

Do. 
Owyhee. 
Alturaa. 
Boi86. 
Owyhee. 
Altnras. 

Do. 

Da 
Boi86. 
Lemhi 
Owyhee. 
Alturas. 

Do. 

Do. 
Bois^. 
Alturas. 
LemhL 
Owyhee. 
Bois6. 
Alturaa. 

Do. 
Owyhee. 
Bois6. 
Owvhee. 

Alturae. 

Bois6. 

Owyhee. 

Alturaa. 

Bois6. 

Alturas. 

Do. 
Owyhee. 

Do. 

Do. 
Alturaa. 

Do. 

Do. 

Do. 
Bois6. 
Alturaa. 
Owyhee. 
Bois6. 
Alturaa. 
Bois6. 
Owyhee. 
AHuraa. 

Do. 
LemhL 
Alturas. 

Do. 
LemhL 
Owyhee. 
Boia6. 
Owyhee. 
Alturaa. 

Do. 

Do. 
Owyhee. 
Alturaa. 
Bois6. 
Owyhee. 
Alturaa. 
'     Do. 

Do. 
Owyhee. 

Do. 

Do. 
Alturaa. 

Do. 

Do. 

Do. 
Boia6. 
Alturaa. 

Do. 


Name />f  claim. 


Mariposa 

Marthi 

Mary  Blaine  — 
Mayi9ower 

Do 

Midas 

Minnie  Moore  . . 
Monarch 

Do 

Mono 

Do 

Montana 

Do 

Morning  Star . . . 

Do 

aIOSCS  ......  .••• 

Mountain  Buck. 
Mountain  Chief 


Vo 

Mudhole 

Napias 

NelUe 

Nellie  W.  Ext 

Xe  Plus  Ultra 

New  Ophir 

New  Ophir  first  E.  Ext . . . 
New  Ophir  second  K  Ext 

New  York 

New  York  and  Ohio 

North  Empire 

North  Star 

Do 

North  Star  E.Ext 

Nnmkez 

Oaklana 

Ohio 

O.K 

Old  Chunk 

Ontario 

Ophir 

Oiegon 

Orient 

Original 

OroFino 

Do 

Oswego % 

Owyhee 

Owyhee  Treasury 

Panamint 

Parole  

Pauper 

Paymaster 

Pennsylvania 

Perseverance 

Pha  Sheridan 

Pickens  &  Edwards 

Pilgrim  

Pilgrim's  Mother 

Pinafore 

Pinto 

Pioneer 

Do 

Plvmouth 

Polar  Star 

Pompeii 

Poorman 

Do 

Poorman  N.Ext 

Potosl 

Pride  of  the  Weat 

Do 

Rainbow 

Ramshom 

Rattling  Jack 

RedBW 

Red  Elephant 

Red  Fox 

Red  Jacket 

Do 

Rescue 

Revenue 

Richmond 

RisingSun 

Rising  StM  ..'..'.V.'.V.V,V.. 

Rising  Star  N.Ext 

Robie 

Rose V... 

Rough  and  Ready 

Ruby 

Rnth 

Sands  or  Silver  City 

Savage  

Do 

Sawtooth 

Scorpion 

Scotia 

Senator 

Sherman 

Shoshone 

Silver  Beam 

SUver  Chief 

Silver  Cord 

Silver  GUnoe 

Silver  King 

Do 


DUtrict 


Hardscrabble 

Smiley's  Basin 

Carson 

Wood  River 

Granite 

Bonaparte 

Wood  River 

Middle  Bois6 

Wagontown 

Sawtooth 

South  Mountain . . 

Smiley's  Basin 

Yankee  Fork 

Shaw's  Mountain . 

Carson  

Shaw's  Mountain. 

Rocky  Bar 

Sawtooth 

Cafion  Creek 

Sawtooth 

do... 

Smilev's  Basin. . . . 

.     do 

Bonaparte    

Hardscrabble 

....  do 

do 

Red  Warrior 

Bonaparte 

Carson 

Wood  River 

Shaw's  Mountain . 

do 

South  Mountain . . 
Smiley's  Basin.... 

Wagontown 

Wood  River 

Middle  Bois6 

Wood  River 

do 

Smiley's  Baain . . . . 

Wood  River 

Sonth  Mountain . . 
Queen's  River  — 

Carson  

Wood  River 

Carson 

Carson 

Banner  

Shaw's  Mountain. 

Carson 

Shaw's  Monntain. 

Banner 

Flint 

Sawtooth 

Flint       

Sawtooth 


Smiley's  Basin 

8haw*B  Mountain. 

Sawtooth 

Granite 

Yankee  Fork 

Sawtooth 

South  Mountain . . 

Sawtooth 

Hardscrabble 

Carson 

do 

do 

Sawtooth 

Shaw'a  Mountain. 

Wagontown 

Bay  Horse 

Carson 

Wood  River 

do 

Sonth  Mountain.. 

Carson 

South  Mountain . . 

Washington 

Carson 

Sawtooth 

do 

Shaw's  Monntain. 

Flint 

do 

South  Mountain. . 

do... 

Wood  River 

Sawtooth 

Caraon 

do 

Queen's  River 

Sawtooth 

Smiley's  Baain — 

Wood  River 

Sawtooth 

Wood  River 

Hardscrabble 

Sawtooth 

Bonaparte 

Banner 

Caraon 

Queen'a  River .  .. 
Smilev'a  Baain.... 


County. 


y. 


Alturas. 

Do. 
Owyhee. 
Alturas. 
Boia6. 
Alturas. 

Da 

Do. 
Owyheew 
Alturaa. 
Owyhee. 
Alturaa. 
LemhL 
BoisA. 
Owyhee. 
Bois6. 
Alturaa. 

Da 
Boia6. 
Alturaa. 

Da 

Da 

Da 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 
Owyhea 
Alturaa. 
Bois6. 

Da 
Owyhea 
Alturaa. 
Owyhea 
Alturaa. 

Do. 

Do. 

Do. 

Do. 

Do. 
Owyhea 
Alturaa. 
Owyhea 
Alturaa. 
Owyhea 
Owyhea 
Bois6. 

Da 
Owyhea 
Bois6. 

Da 
Owyhea 
Alturaa. 
Owyhea 
Alturaa 

Do. 
Bois6. 
Alturas. 
Boift6. 
LemhL 
Alturaa 
Owyhea 
Alturaa 

Da 
Owyhea 

Da 

Da 
Altnraa. 
Boia6. 
Owyhea 
LemhL 
Owyhea 
Alturaa 

Da 
Owyhea 

Da 
Idaho. 
Owyhea 
Alturaa 

Da 
Boia4^ 
Ovrvnea 

Da 

Da 

Do. 
Alturaa 

Da 
Owyhea 

DO. 
Alturaa 

Da 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 
Boia6. 
Owyhea 
Altozaa 

Da. 
BolaA. 
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DEEP  MINES— Continned. 
IDAHO— Contlnned. 


District. 

County. 

Name  of  claim. 

District 

Coanty. 

Silver  Peak 

Banner 

Boi86. 
Owyhee. 

Do. 

Do. 

Do. 

'  Washoe 

Banner 

Bois6. 

8onth  Kmnire. ......t^^- 

Carson 

Washington 

Do 

Washinj^ton  &  Ext 

,  WAbfoofc 

Sawtooth 

AllnrAA. 

Sooth  Cburiot 

do 

Qaeen's  River 

.?!... do 

Do. 

St.  Clair 

Wasontown 

Do. 

St.  John 

...  .Tdo  .;:. 

SmUov'sBashi 

Do. 

Star  of  the  Weat 

Banner  ,  .....^r.........r.... 

Bois6.                       1            Do - --- 

Wacontown 

Ow>-hee. 
Altnras. 

Star 

Wood  River 

Altnras. 
Owyhee. 

Do. 
Altaras. 
Bois6: 
Lemhi. 
Altaras. 

Do. 

Do. 

Do. 
Owvhee. 

Do. 
Altaras. 

Do. 

Do. 
LemhL 
Altaras. 
Lemhi. 
Altaras. 

Do. 
Owyhee. 

:  West  Confederate  Star 

Whale 

Whisky 

:  Whi»kyGalch 

!  White  Bird 

Rocky  Bar 

Stoddard  *  

Wacontown 

Yankee  Fork 

L^mhJ. 

Stormy  Hill 

Carson 

Carson 

Owvhee. 

Steward  ..........••••.•..•... 

Bonaparte 

do 

Do. 

Sab  Rosa 

Oambrinns 

lynnrl  "Rivpr  .  .  . . . .    

Alfurflo. 

Sammit . ...................... 

Yankee  Fork 

i  Wide  West... .........>  RftdWarHor - 

Da 

Summit  No.  1 

Sawtooth 

Do 

Wildcat 

Carson....... .....a.......... 

OwvllAA. 

Sammit  Ko.  2 

Sunbeam 

Sanborat 

do 

Red  Warrior 

A  If  n  rfifl 

do 

WilM>n 

Wauontown 

Owyhee. 

AnriT»iL. 

do 

Wire  Silver 

Sawtooth 

Sorploa  North  Empire 

Samlns Oro  FiaOr ...........r 

Carson 

Witch  of  Owyhee 

Carson 

Owyhee. 
AltnrKa. 

do 

Wizard  Kinir 

R(k:ky  Bar 

Tahoma 

Middle  Bois6 

Ked  Warrior 

Wolverine 

Wolverine  N.E.Ext 

Banner    

Bois6. 

Tenino 

do 

Do. 

Tin  Too 

Sawtooth 

Yankee 

Yank<»e  Fork 

Lemhi. 

J^M^    M.vy  ...................... 

Tonto 

Yankee  Fork 

Yankee  Fork 

do 

Do. 

Triamph 

Bonaparte 

Yellow  Jacket 

Granite 

BoisA 

Unknown 

YankeAFork 

Yellow  Jacket  N.  B.  Ext 

do 

Do. 

Victor IRed  WAirior 

Yrcka 

Ro^th  Moantidn  .••■. 

Owyhee. 

Yienns 

Smiley's  Basin 

Zala 

Wasontown ................. 

War  Bagle. 

Canon 

• 

KAINE. 


Acton  Consolidated . . . . . 

Ashley 

Chcrryfleld 

Consolidated  Hampden 

Deerlale 

Golden  Circle 


Acton  .. 
SulliTan 
Fifth... 


Goldsboro 
Sullivan.. 


Yotk. 
Hancock. 
Washington. 
Penobscot. 
Hancock. 
Da 


Goldsboro  . 
Harringten 

MUton 

Sullivan  ... 
Waukeg... 


Goldsboro 

Hancock. 

Carmel ....•••... 

PenobacoL 

Sullivan 

Hancock. 

WestSuUiran 

Do. 

SolUvan 

Da 

MONTANA. 


Albion 

Algonquin 

Alice 

Alia 

A.  M.  Holts 

Anaconda 

An;[;lo-Saxon 

Ani«olmo 

Aurora  Borealis  .... 

Bell 

Belmont 

Bluebird  

BluH  Grass 

Boaz 

Bnnnnza  Chief 

Boulder 

Bradway 

CleiirGrit 

Colusa 

Cor.i , 

Cordwainer 

Dakota 

DnkotnNaS 

Deer  Lodge 

Dmmlommond 

Excelsior 

Elkbom 

French , 

Gasnon 

Golden  Leaf 

Grasshopper 

Grub  Suke 

Hecla  Conaolidated 

Hickey , 

Hi^hOre 

Hope 


Silver  Creek... 
Flint  Creek.... 
Sammit  YaUey 


Elkhom 

Summit  Valley  .... 

do 

do 

Silver  Star... .^ 

Summit  Valley 

Silver  Creek 

Stemple 

Bannock 

Lower  Hot  Spring. 


'»• 


Cataract 

Silver  Star 

Summit  Valley 

do 

do 

Red  Bluff...... 

Baunock 

do 


Ottawa 

Bannock 

Bald  Mountain , 

Bannock 

Summit  Valley 

Bib  nock 

Silver  Star 

Silver  Shower . 

Trapper 

Stemple 

Summit  Valley 
llint  Creek.... 


Deer  Lodge. 

Do. 

Do. 
Jeflerson. 

Da 
Deer  Lodge. 

Do. 

Do. 
Madison. 
Deer  Lodge. 
Lewis  and  Clalke. 

Da 
Beaver  Head. 
Madison. 
Jefferson. 

Do. 
Madison. 
Deer  Lodga 

Da 

Do. 
Madison. 
Beaver  Head. 

Da 
Deer  Lodge. 
Lewis  and  Clarka 
Besver  Head. 

Da 

Da 
Deer  Lodge. 
Beaver  Head. 
Madison. 

Do 
Beaver  Head. 
Lewis  and  Clarke. 
Deer  Lodge. 

Da 


Keatinc 

Keokuk  

Late  Acquisition. 

Lexington 

Little  Giant 

Mantle 

McClellan  Gulch 
Morning  Star .... 
Mount  Pleasant  . 
Mountain  Boy  ... 

National 

Nettie 

North  Star 

Penobscot : 

Red  Bluff 

Red  Cliff 

Sa)m«n 

Saudford 

Scratch  Owl 

Self*rising 

Shakespeare 

Shonbar  

Silvoibow   


Snowbridge 

Speckled  Trout. 
Sprhigfleld 

Star  West  .....i 

Stevens 

Union  Na2 

Utah   

Volunteer 

Wabash 

Washington  .... 
Whippoorwill . . 
White  Pine 


Cedar  Plains 

Trapper 

Sammit  Valley  . . 

do......:... 

Montana 

Cataract 

McClellan  Gulch. 
Summit  Valley  .. 

Stemple 

Independence. . . . 
Summit  Valley  . . 

do - 

do 

Silver  Creek 

Hot  Springs 

do 

Flint  Creek 

Stemple 

Flint  Creek 

Indep'.ndence  ... 
Summit  Valley  .. 

do 

do 

Silver  Creek 

Flint  Creek 

Bannock 

Sammit  Valley  .. 

do 

do 

Owyhee 

Sammit  Valley  .. 

do 

do 

Bannock 

Stemple 

Mineral  HiU 


.i. 


Jefferson. 
Beaver  Head. 
Deer  Lodge. 

Da 
Jefferson. 

Do. 
Deer  Lodge. 

Do. 
Lewis  and  Clarke^ 
Deer  Lodge. 

Da     * 

Da 

Da 

Do. 
Madison. 

Da 
Deer  Lodge. 
Lewis  and  Clarke. 
Deer  Lodga 

Da 

Da 

Do. 

Do. 

Da 

Da 
Beaver  Head. 
Deer  Lodga 

Do. 

Da 
Lewis  and  Clarka 
Deer  Lodga 

Da 

Do. 
Beaver  Head. 
Lewis  snd  Clarka 
Madison. 


NEVADA. 


Adnms  Hill  Consolidated 

Advcoture 

Affflssis 

Alabama 

Alnmoda 

Albion  

Alexander 

Alnxandria 

Alhambra 

Alice 

Allen  or  Peruvian 

Alpha  

Alpine. 

Alta 

Alta  (patont) 

Amason 

Do 


Tuscarora 

Mount  Rose  ... 
The  Copistook. 

do 

Union 

Eureka 

The  Comstook. 

Eureka 

The  Comsiock. 

Buckskin 

The  Comstook. 

do 

do 

do 

do 

do 

Good  Hope.... 
The  Comatock. 


Elka 

Humboldt. 

Storey. 

Do. 
Nya 
Eureka. 
Storey. 

Do. 

Do. 
Humboldt. 
Storey. 

Do. 

Do. 

Do. 

Do. 

Do. 
Elka 
Stofey. 


American 

Do 

American  Eagle 
American  Hag . 
American  Flat  . 

Andes 

Andrews 

Antelope 

Arctic 

Argenta 

Argonaut 

Arixona 

Do 

Arthur < 

Astor    

Atlantic 

Anxora 

Do 


Storey. 

Do. 

Do. 
Piocha 
Storey. 

Do. 

Do. 
Esmeralda. 
Storey. 
Elko. 
Storey. 

Do. 
Esmeralda. 
Humboldt. 
Esmeralda. 
Storey. 
Elka 
Esmeralda. 
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Name  of  oUdxn. 


Bailey 

Baluartel 

Baltic 

Baltimore- American  — 
Baltimore  Consolidated. 

Basin 

Bavficld 

Beiebapin 

Belcher  

Belcher  Extension 

Belding 

Belle  Isle 

Belmont 

Benjamin 

i.enton 

Best  6c  Belcher 

Big  Indian 

Big  Nick 

Big  Prize   

Biuuarck 

Black  Horse 

Do    

Black  Prince 

Blai'k  Warrior 

BlaisdoU 

BluelM'll 

Bine  Jacket 

i'o 

Boebler 

B(H)nnKa 

Bournelly 

Bojrlc 

Brilliant 

Brooklyn , 

Brown'. 

Bro w n's  Hope 

Buckeye  

l)o 

BnlHon 

Do 

Bnllion  of  Paradise 

Burning  Moscow 

Caldwell 

Caledonia , 

California 

Do 

Do     

California  Bank 

Capital 

Capital  No.2 , 

Carolina , 

Do 

Carson ' 

Catskill 

Cavour 

Centennial 

Do 

Center  Lode 

Cherokt-ti 

Chief  of  the  mil 

Chieftain 

Chihuahna 

Chloiido 

ChoUar  

Chontn 

Do 

Cinderella 

City  of  Melbourne 

demons 

CliflF  House 

Clyde 

Coal  Burner 

Cole 

Colomdo 

Colossus 

Columbia 

Do.... 

Columbia  Consolidated  . 

Colnuibus 

Comet 

Comet  Extension 

Compromise 

Concordia 

Confidence 

Cortes 

Consolidated  Virginia. . . 

Cook  &Gray 

Cosmopolitan 

Coso 

Coupon  

Coupon  No.  2 

Coye ; 

Crevice 

Crocket 

Croesus 

Cromer 

Crowning  Glory 

Crown  Point 

Crown  Point  Extension. 

Crown  Point  Rayine 

Crvstal  Ridge 

Cnlver 

Culver  addition 

Curtis 


District. 


The  Comstook. 

Columbus 

The  Comstock. 

....  do 

do 

Tnscarora 

I.X.L 

The  Comstock. 

....  do 

.    .  do 

Columbns 

Tnscarora 

Philadelphia... 
The  Comstock. 

....  do 

do 

Mount  Grant . . 
Mount  Hose — 

do 
Columbus. 
Black  Mountain 
('ambridcc 
I.  X.  L 

Silver  Peak 

Cambridge 

Mount  Kose  — 

Blue  Jacket 

The  Comstock.. 

do 

do 

GilllH  Mountain. 
The  Coiustmtk.. 

.   -.  do 

Union 

The  Comstock.. 

Lida  Valley 

Goo<l  Hope 

Ihe  Comstock.. 

do 

Montezuma 

Mount  Rose 

Columbus 

Iho  Comstock.. 

do 

do 

do 

Eureka       

I  The  Comstock.. 

do 

do 

ilo 

do    

do 

Tnscarora 

The  Comstock.. 

Esmeralda  

Lida  Valley 

Columbus 

The  Comstock . . 

Columbus 

Silver  Peak 

Esmeralda 

Columbus 

The  Comstock . . 

....  do 

do 

Lida  Valley 

The  Comstock . . 

....  do 

do 

....  do 

Oneota 

The  Comstock . . 

....  do 

....  do 

do 

Columbus 

Columbia 

Rebel  Creek..-. 
The  Comstock  ■ . 

....  do  

....  do  

do 

do 

Esmeralda 

The  Comstook . . 

do 

do 

do 

....  do 

do 

....  do 

....  do 

do 

Esmeralda   

Rebel  Creek.... 
The  Comstook . . 

Silver  Peak 

The  Comstock . . 

do 

do 

do 

do 

...'..do 

do 


County. 


Storey. 

Esmeralda. 

Storey. 

Do. 

Do. 
Elko. 
Churchill. 
Storey. 

Do. 

Do. 
Esmeralda. 
Elko. 
N.\e. 
Storey. 

Do. 

Do. 
Esmeralda. 
Humboldt. 

Do. 
Esmeralda. 

1)0. 

Do. 
Churchm. 
Esmeralda. 

Do. 
Humboldt. 
Elko. 
Storey. 

Do. 

Do. 
Nye. 
Storey. 

Do. 
Nye. 
Storey. 
Esmeralda. 
Elka 
Storey, 

Do. 
Esmeralda. 
Humboldt. 
Esmeialda. 
Stoiey. 

Do. 

Do. 

Do. 
Eureka. 
Storey. 

Do. 

Do. 

\}o. 

Do. 

Do. 
Elko. 
Storey. 
Esmeralda. 

Do. 

Do. 
Storey. 
Esmeralda. 

Do. 

Do. 

Do. 
Storey. 

Do. 

Do. 
Esmeralda. 
Storey. 

Do. 

Da 

Do. 
Esmeralda. 
Storey. 

Do. 

Lo. 

Do. 
Esmeralda. 
Elko. 
Humboldt. 
Storey. 

Do. 

Da 

Da 

Da 
Esmeralda. 
Storey. 

Da 

Do. 

Do. 

Da 

Da 

Da 

Da 

Do. 
Esmeralda. 
Homboldt. 
Storey. 
Esmeralda. 
Storey. 

Do. 

Mo, 

Do. 

Do. 

Da 

Do. 


Name  of  olalm. 


Curtis 

Daney   

Daniel  Webster 

Dardanelles ■. 

Day 

Dayton 

Dayton  No.  2 

Dean 

Death  Valley 

De  Forest 

De  Frees 

Delaware 

DelRey 

Dexter 

Diamond 

Dinero 

Dies  Seflor 

Dolores 

Doran 

Dre  xel 

Driukwater 

Dunderberg 

E.  Chapin 

£.  Comstock 

K.  Eutt)pa 

E.  Overman 

£. Savage 

EStar 

E.  YeUow  Jacket 

Eagle 

Eastern  Belle 

Eastern  Slope 

Do 

Eastern  Star 

East  Mount  Diablo 

Eberhaitlt  and  Aurora. . . 

Edinburgh 

Eldorado  No.  2 

Elevator 

Ella    

Elliot 

Ellsworth 

Emma 

Do 

Emigrant 

Empire 

Enilerwood 

Endowment 

English  Company 

Enterprise 

Equator 

Esmeralda 

Esperance 

Esperanza 

Essex 

EstaBuena 

Estelle 

Ethan  Allen 

'Eureka 

Europa 

Excelsior 

Excelsior  Consolidated. . . 

Exchange 

Exchequer 

Fairfax 

Falcon 

Flora  Temple 

Florida 

Fourth  of  July 

Franc  (SCO  Marsano 

Frankel 

Franklin-German 

French 

Front  Lode  Consolidated. 
Vry 

Do 

Garibaldi 

Garrison 

G^ddes  ^Berirand 

Genesee 

General  Jackson 

General  Thomas 

General  Washington 

Georgia 

German 

Gila 

Do 

Gladding 

Glasgow 

Glen 

Globe 

Glory 

Do  

Golden  Age 

Golden  Arrow 

Gold  Bill 

Gold  Hill  Tunnel 

Gold  Lead 

Gold  Leaf 

Gold  Note 

Goodman   

Gould  &  Carry 

Grand  Prize 

Grant 


DlBtriot 


Comity. 


Reese  River 

The  Comstock . . 

do 

....  do 

Jack  Rabbit.... 

The  Comstook . . 

do 

do 

Lida  Valley 

The  Comstook . . 

Tnscarora 

The  Comstock . . 

do 

do 

do 

Columbus 

The  Comstock . . 

Pine  Grove 

Columbus 

The  Comstock . . 

Silver  Peak 

Eureka 

The  Comstock . . 

do 

do 

....  do 

....  do 

do 

do 

Enrekii 

Columbns 

Esmeralda 

Buckskin 

LX.L 

Columbns 

White  Pine 

The  Comstock . . 

Eureka 

The  Comstock . . 

Good  Hcpe 

The  Comstock . . 

Mammoth 

Buckskin   

;  Rebel  Creek  .... 
!  The  Comstock.. 

Esmeralda 

The  Comstock .. 

Black  Mountain 

The  Comstock . , 

do 

Columbus 

do 

Esmeralda 

The  Comstock . . 

.....do 

do 

Mammoth 

The  Comstock . . 

Rebel  Creek  .... 

Eureka 

The  Comstock.. 

Silver  Mountain 

Esmeralda 

Cherry  Creek . . . 

The  Comstock . . 

do 

Rock  Creek 

The  Comstock . . 

do 

Eureka 

The  Comstook . . 

do 

do 

do 

■-t"" :.'?:. 

do 

Esmeralda 

Cortez 

Secret  CaQon  .... 
The  Comstock ... 

Columbus 

....  do 

do 

The  Comstook.. 

....  do 

do 

Reveille 

Volcano 

The  Comstock . . 

do 

do 

Silver  Peak 

Mount  Rose  ..... 

Esmendda 

The  Comstock . . 

do 

....  do 

do 

do 

Rock  Creek 

The  Comstock.. 

do 

Tascarora 

The  Comstook.., 


Lander. 
Storey. 

Da 

Da 
Lincoln. 
Storey. 

Do. 

Do. 
Esmeralda. 
Storey. 
Elka 
Storey. 

Do. 

Da 

Do. 
Esmeralda. 
Storey. 
Esmeralda. 

Do. 
Storey. 
Esmeralda. 
Eureka. 
Storey. 

Da 

Do, 

Da 

Da 

Do. 

Do. 
Eureka. 
Esmeralda. 

Do. 
Hiujiboldt. 
Churchill. 
Esmeralda. 
White  Pino. 
Storey. 
Eureka. 
Storey. 
Elka 
Storey. 
Nye. 
Humboldt. 

Do. 
Storey. 
Esmeralda. 
Storey. 
Esmeralda. 
Storey. 

Da 
Esmeralda. 

Do. 

Da 
Storey. 

Do. 

Do. 
Nye. 
Storey. 
Humboldt 
Eureka. 
Storey. 
Esmeralda. 

Do. 
White  Pino. 
Storey. 

Da 
Elko. 
Storey. 

Do. 
Eureka. 
Storey. 

Da 

Da 

Do. 

Do. 

Do. 

Do. 
Esmeralda. 
Eureka. 

Do. 
Storey. 
Esmeralda. 

Do. 

Do. 
Storey. 

Do. 

Do. 
Nye. 

Esmeralda. 
Storey. 

Da 

Da 
EsmeraldOk 
Humboldt. 
Esmeralda. 
Storey. 

Da 

Da 

Da 

Da 
Elka 
Storey. 

Do. 
Elka 
Storey. 
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KameofdAiin. 


Great  American  Rooater... 

Great  Eastern 

Great  Western 

Do 

Green 

Green  Mountain 

Grosh 

Groeli  Consolidated 

(Julctf 

Hale  Sc  Norcross 

Hale  &.  Norcross,  S.  E.  Ext. 

Hamborg 

Hardy 

Harlem  

Hartford 

Hawkeye  

Hawlcy  Consolidated 

Hayward 

Hector 

Henry  Clay 

Hercules 

HijEhbridee 

HUlaide 

Do 

Jlolman 

Holmes 

Homestake 

HooAac 

Humboldt 

Idaho  

Illiuois 

Imperial 

iDuepeodence  . 

Independent 

Indianapolis ..I 

Indian  Queen 

Indian  Queen  No.  2 

Indian  Queen  No.  3 

Indian  Queen  No.  4 , 

Industry  , 

Insurance 

Inter-ocean 

Iowa 

Iowa  Consolidated 

Irving 

I.X.L 

Jackson 


District. 


County. 


Union «... 

The  Comstock . 

....  do. 

Cambridge  .... 
The  Comstock . 

Silver  Star 

The  Comstock . 

do 

Monnt  Rose  . . . 
The  Comstock . 

do 

Eureka .. 

The  Comstock . 

do 

do 

.....  do 

do 

....  do 

do 

do 

..   do 

Philadelphia... 

BriHtol 

The  Comstock . 

do 

Columbu.s 

SilviT  Peak 

Eureka 

Esmeralda  ..   . 

Euieka 

Lodi   

The  Comscock. 

Tusoarora 

The  Comstock. 

Union 

Oneota 

....     do 

do 

do 

The  Comstock . 

do 

Alum  Creek  . . . 
The  Comstock. 
Rebel  Creek... 
The  Comstock 

I.X.L    

Eureka 


Do 1  The  Comstock 


Jacob  Little 

James 

Joe  Scatcs  . . 
John  Amer  . 

Jolly 

Julia 

Julia  E.  Ext 
Jnlia  No.  2  . 

Jumper 

Juniata 

Jura 

Justice 

Do.... 
Kale  Seed... 

Kate 

Kennebec. . . 

Kentuck  — 

Keystone   . . 

.Do.... 


do 

....  do 

....  do 

do 

Columbus 

The  Comstock. 

do 

do 

Silver  Star 

Esmeralda 

The  Comstock . 

...     do 

Oneota 

do 

The  Comstock 

....  do 

Central 

The  Comstock 

....  do 

Eureka 

do 


Kit  Carson 

K.  K.  Consolidated 

Knickerbocker The  Comstock 

Kossuth ' do 

KossuthExt do 

Lady  Washington I do 

La  Fayette : do 

Lang  Syne Sierra 

Lonzac The  Comstock 


La  Plata do 

Lassen do , 

LastChan^e Esmeralda  .... 

Do Silver  Peak... 

Do I  Mammoth 

Lawson  !  The  Comstock 

Leo I do , 

Leopard Cornucopia  — 

Leviathan The  Comstock 

Lexington ; do 

Do i  Esmeralda  ... 

Liberty i  San  Antonio... 

Lida  BeUe !  Lida  Valley... 

LidaHUl | do....... 

Lime  Point i  Silver  Star  ... 

Lincoln I  The  Comstock 

Lisbon Mammoth  .... 

Little  Giant  .. 
Little  Potosi. . 
Lit! le  York... 

Lloyd 

Lodl 

Lookout 

Lord  of  Lome 

Looialana 

Lowery....... 

Low  Range . . . 
Laceme 


The  Comstock 

Columbus 

The  Comstock . 

Union 

Lodi 

The  Comstock 

do 
Montezuma. 
The  Comstock 

do 

do 


Lucky  Dog Buena  Vista 


Nye. 
Storey. 

Do. 
Esmeralda. 
Storey. 
Esmeralda. 
Storey. 

Do. 
Humboldt. 
Storey. 

Do. 
Eureka. 
Storey. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Nve. 
Lincoln. 
Storey. 

Do. 
Esmeralda. 

Do. 
Fureko. 
Esmeralda. 
Eureka. 
Nye. 
Storey. 
Elko. 
Storey. 
Nye, 
Esmci  olda. 

Do. 

Do. 

Do. 
Storey. 

Do. 
Esmeralda. 
Storev. 
Hnmooldt. 
Storey. 
Churchill. 
Eureka. 
Storey. 

Do. 

Do. 

Do 

Do. 
Esmeralda. 
Storey. 

Do. 

Do. 
Esmeralda. 

Do. 
Storey. 

Do. 
Esmeralda. 

Do. 
Storey. 

Do. 
Esmeralda. 
Storey. 

1)6. 
Eureka. 

Do. 
Storev. 

Do. 

Do. 

Do. 

Do. 
Humboldt. 
Storey. 

Do. 

Do. 
Esmeralda. 

Do. 
Nye. 
Storey. 

Do. 
Elko. 
Storey. 

Da 
Esmeralda. 
Nye. 
Esmeralda. 

Do. 

Do. 
Storey. 
Nye. 
Storey. 
Esmeralda. 
Storey. 
Nye. 

Do. 
Storey. 

Do. 
Esmeralda. 
Storey. 

Do. 

Do. 
Hnmboldf. 


Name  of  claim. 


Lucky  Hill 

Mackey 

Macon  City 

Magnet 

Mammoth 

Manhattan 

Do 

Manhattan  Consolidated. 

Margarita 

Margaiita  No.  2  .! 

Marietta 

Marsano 

Marvel ,. 

Mary 

Mary  Ann 

Maryland 

Mary  Wilder 

May  dower 

McErlain 

McCiiiinis  &  Bazan 

MrKibben 

McMnhon  &.  Irvine 

Meadow  Valley 

Menmon 

Memphis 

Mendha 

Metallic 

MetiUi 

Metropolitan 

Mexican 

Miami 

Midas 

Mint 


Diatrioi. 


MiHsissippi 
(ouri... 


Columbnt 

The  Comatook . 

Eureka 

Columbus 

Mount  Rose  . . , 
Rock  Creek  — 
Reese  River  . . . 
The  Comstock . 

....  do 

do 

Buckskin 

The  Comstock . 

do 

do 

do 

....  do 

Congo    

Mount  Rose . . 
The  Comstock . 

do 

do 

Union 

Ely .... 

Tlie  Comstock 

do 

Bristol , 

Columbus 

The  Comstock 

do 

do 

do 

do 

do 

do 

do 

do 


MiHsour 
Mitchell 

Mwloc  Chief , do 

Moniror    Munt^ziinia  . . . 

Munitor- Belmont ;  Philadelphia.. 

Monte  Cbristo .;  The  Coiustock 

Monte  Christo  No.  2 do 

Monumental do 


do 

do 

....     do 

Buckskin 

Bradshaw 

The  Comstock 


Mooney  &  Whiteman 

Moore  &  Morgan 

Morning  Star  No.  2 

Mountain  Buck 

Mountain  King 

Mountain  View 

Mount  Diablo I  Columbus 

Mount  Potosi do 

Mount  Vernon. Mammoth 

Morey , Morey 

Murphy Twin  River.... 

N.  Chipman The  Comstock 

N. Comstock do 

N.  CouHolidated  Virginia , do 

N.Dayton ' do 


N.  Knickerbocker. 

N.  Lexington 

N.  Mexican 

N.Milton 

N.  Occidental 

N.Ophir 

N.  Prospect 

N.SUr 

Do 

Na);le 

Navajo 

Nevada  

Do 

Nevada  No.  3 

New  Boston 

New  Empire  State. 

New  England 

New  Oregon 

New  York 

Do 

Niagara 

Nigger  Ravine 

Noith 

North  Belle  Isle... 

Northern  Belle 

Northern  Light. . . . 
Occidental 


do 

do 

do 

do -.. 

do 

do 

do 

do 

do 

....  do 

Tusoarora 

Montezuma — 

The  Comstock. 

do 

Silver  Star 

The  Comstock. 

Columbus 

The  Comstock . 

..      do 

Silver  Peak... 

The  Comstock. 

do 

....  do 

Tusoarora 

Columbus 

The  Comstock. 

do 

Do Rock  Creek  ... 

Ohio Good  Hope 

Do Rebel  Creek  .. . 

Do The  Comstock. 

Ontario ' —    do 

Do I  Bluejacket  ... 

Ophir The  Comstock. 

Original  Gold  Hill j do 

Orleans ; do 

Oro do 

Overman do 

Overman  No.  2 do 

Oveiton do 

PaeeA  Kelly 

Paunetto 


County. 


Good  Hope  — 
The  Comstock. 

Panther >  Cornucopia  — 

Paradise  Valley Mount  Kose ... 

Patten The  Comstock. 

Paymaster Rebel  Creek . . . 

Do Ward 

Peaisou TbeCorostoek. 


Esmeralda. 

Storev. 

Eureka. 

Esmeralda. 

Humboldt. 

Elko. 

Lander. 

Storey. 

Do. 

Do. 
Humboldt. 
Storey. 

Do. 

Do. 

Do. 

Do. 
Humboldt. 

Do. 
Stony. 

Do. 

Do. 
Nye. 
Lincoln. 
Storey. 

Do, 
Lincoln. 
Esmeralda* 
Storey. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 
Esmeralda. 
Nye. 
Storey. 

Do. 

Do. 

Do. 

Do. 

Do. 
Humboldt. 

Do. 
Storey. 
Esmeralda. 

Do. 
Nye. 

Do. 

Do. 
Storey. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do, 

Da 

Do. 

Do. 
Elka 

Esmeralda. 
Storey. 

Da 
Nya 
Storey. 
Esmeralda. 
Storey. 

Do. 
Esmeralda. 
Storey. 

Do. 

Da 
Elka 

Esmeralda. 
Storey. 

Do. 
Elka 

Do. 
Humboldt 
Storey. 

Do. 
Elka 
Storey. 

Da 

Da 

Do. 

Do. 

Do 

Do. 
Elka 
Storey. 
Elko. 
Humboldt. 
Storey. 
Humboldt. 
White  Pine. 
Storey. 
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PRECIOUS  METALS. 


DEEP  MINES— Continued. 
NBVADA-^ontiiiiwd. 


Nameof  daim. 


Pedro 

Peru 

Pe>-tOD* 

Phoenix 

PhcBnix-Westem 

Picton 

Pioneer 

Piute 

Do 

Pl»to 

Pleiades 

PlatoB 

Pocotillo 

Poor , 

Porphyry 

PoUMi 

Pride  of  the  Mountain . . . 

Pride  of  Waahoe. 

Prospect 

Proapectng 

R.&  w.Croas 

battler   

Do 

Baymond  AEly 

Seal  del  Monte 

Bed  Deer 

BedHiU 

Iteno 

Bichmond 

Do 

Bock  Island 

BockyBar 

Boddy 

Boman  Capital 

Boyal 

B.  B.  Consolidated 

Baby 

8.Bolcher 

&Califomia 

S.Chipman 

S.  Consolidated  Yirginia. 

S.6ioah .ZTTT.. 

&Star 

aStLoats 

Sacramento 

Sadie 

SaUieHart 

S'au  Francisco 

San  Francisco  Belle 

Santiago 

Sapphire 

Saratoga 

Savage  

Do 

Sawana 

Schiller 

Scorpion 

Seg.Belcher , 

Seminole 

Senator 

Sewell&Sheel 

Shamo 

Shanley 

Shawiuat  Consolidated. . . 

Sheridan 

Sherwood 

Sierra , 

SierraKevada , 

Silverado 

Silver  Bill 

Silver  Brick 

SUver  Central 

Silver  Champion , 

Silver  Conner , 

Silver  Eagle 

SUver  HiU 


Silver  Leaf 

Silver  Lick 

Silver  Prise 

Silver  Star 

Do 

Sliver  Wave 

Silver  Wedge 

Sinder   

Solid  Silver 

Do 

South  Buckeye  . . 
South  Comstock . 

South  End 

South  Jacket .... 
South  Lucerne... 
South  Overman.. 
Southern  Nevada 

8i>ar 

Stafford 


District 


Columbus 

do 

The  Comstock.. 

Eureka 

The  Comstock.. 

do 

do 

do 

Mammoth 

The  Comstock . . 

Ward 

The  Comstock.. 

Silver  Peak 

Esmeralda 

The  Comstock.. 

do 

Winnemncca ... 
The  Comstock.. 

do     

Esmeralda 

The  Comstock.. 

Good  Hope 

Mount  Boss 

Ely 

Esmeralda 

Mount  Boss 

do 

The  Comstock.. 

Columbus 

Eureka 

The  Comstock . . 

do 

Silver  Star 

The  Comstock . . 

Bradshaw  

The  Comstock . . 

Bock  Creek 

The  Comstock . . 

do 

do 

do 

do  

do 

do 

do 

do  ...• 

do 

do  

Black  Mountain 
The  Comstock.. 

Lida  Valley 

Columbia 

Montezuma 

Columbus 

The  Comstock.. 

Lida  Valley 

Columbus    

The  Comstock . . 

do     

Esmeralda 

The  Comstock . . 

do 

do 

do 

Montezuma 

The  Comstock . . 

do 

do 

do 

do 

Bradshaw 

Good  Hope 

The  Comstock . . 
Central 


Silver  Peak..., 
The  Comstock . 

do 

Eureka 

Tuscaroia 

do 

The  Comstock 
Keb*-!  Creek     . 
M«<nnr  Rose ... 
Good  Hope . .  . . 

Congo  

The  Comstock . 
do 


do 

do 

do 

do 

do 

Cfdnmbua... 

LX.L 

White  Pine. 


County. 


Esmeralda. 

Do. 
Storey. 
Eureka. 
Storey. 

Da 

Do. 

Do. 
Nye. 
-Storey. 
White  Pine. 
Storey. 
Esmeralda. 

Do. 
Storey. 

Do. 
Humboldt. 
Storey. 

Do. 
Esmeralda. 
Storey. 
Elko. 
Humboldt 
Lincoln. 
Esmeralda. 
Humboldt 

Do. 
Storey. 
Esmeraltia. 
Eureka. 
Storey. 

Do. 
Humboldt 
Storev. 
Humboldt. 
Storey. 
Elko. 
Storey. 

Da 

Da 

Da 

Da 

Da 

Do. 

Do. 

Da 

Da 

Do. 
Esmeralda. 
Storey. 
Esmeralda. 

Do. 

Do. 

Do. 
Storey. 
Esmeralda. 

Do. 
Storey. 

Do. 
Esmeralda. 
Storey. 

Do. 

Do. 

Da 
Esmeralda. 
Storey. 

Do. 

Da 

Do. 

Do. 
Humboldt 
Elka 
Storey. 
Esmeralda. 
Storey. 
Esmeralda. 
Storey. 

Do. 
Eureka. 
Elko. 

Da 
Storer. 
iiumtoldt 

Do. 
Elko. 

Humboldt 
Storey. 

Da 

Do. 

Da 

Da 

Da 

Da 
Esmeralda. 
Churchill. 
White  Pipe. 


Nameof  claim. 


Star 

Star  of  Nevada 

Starr  &  Grove 

State  Line 

Sterling 

Stevens 

St  John's 

St  Lawrence 

St  Louis 

Storey 

Storm  King 

Street  and  Blanche 

Stump  St  Adams 

Succor 

Sullivan 

Summit 

Sunrise 

Do 

Do 

Surpriser 

Sutro 

Swan 

T.  and  C.  Brooks 

Table  Mountain 

TnnO'Shanter 

Tarto 

Techatticup  and  Savaga. 

Tebama •^.. 

Thanksgiving 

Thomberg 

Thornton 

Tiger 

Tikup 

Tilden 

Tipton 

Trey  Consolidated 

Tucker 

Tuscarora 

Do 

Tucson 

Twin 

Twin  Peaks ; 

Tybo 

T^To 

Union  Consolidated 

Uranus 

Utah 

Do 

Utah  first  N.E.  Ext 

Utah  second  N.  E.  Ext. . . 

Valiant 

Vanderbilt 

do    

Venus  

Vermont 

Victor 

do 

Victoria-Garber 

Virginia  Standard 

Vivian 

Volcano 

Vulcan 

Vultuie 

W.  Belcher 

W.  Crown  Point 

W.Justice 

W.Star 

Walsh 

Ward  

Wasatch 

Washoe  Consolidated 

Wasson 

Waters 

Webber 

Wells  Fargo 

Western 

Western  Soldier 

Whale 

Wheeler 

White  Deer 

White  Pine 

Wide  West 

Wild  Goose 

Williams 

WillUmsburg 

Willis    

Wilson 

Windsor 

Winnamuck 

Woodville 

Yankee         

YeUowChlef 

Yellow  Jacket 

You  and  I 

Young  America 


District 


County. 


Cherry  Creek.. 

Coliimbus 

Lewis 

Gold  Motintain 

Buckakin 

The  Comstock . 
do 


do 

do 

do 

Union 

Mount  Bose 

Columbus 

The  Comstock . . 

do 

Cambridge 

Silver  Peak 

Volcano 

The  Comstock . . 

do 

do 

do 

do 

do 

do 

do 

Eldorado 

TheComsteok.. 

Esmeralda 

TheComsteok.. 

do 

Good  Hope 

Cherry  Creek... 

Columbus 

do 

The  Comstock . . 

do 

Bluejacket 

Tusoarora 

Mount  Bose  .... 
The  Comstock.. 

do 

Tybo 

The  Comstock .. 

do 

Mount  Bose  .... 

Esmeralda 

The  Comstock.. 

do 

do 

Silver  Peak 

Columbus 

Silver  Peak 

The  Comstock . . 

do 

Columbus 

Union 

The  Comstock . . 

do 

do 

do 

do 

Black  Mountain 
The  Comstook . . 

do...: 

do 

do 

Columbus 

TheComsteok.. 

do 

do 

Sliver  Star 

The  Comstock.. 

do    

do 

do   

Silver  Peak 

Bock  Creek 

Wilson 

Mount  Bose 

Lodi 

Esmeralda 

Mount  Rose 

Cambridge. 

Eureka     

Columbus 

Wihwn 

Columbus 

Esmeralda  

The  Comstock . . 

do    

Columbus 

The  Comstock . . 
Good  Ho 
Esmeral* 


r 


White  Pine. 

EsmeraldJL 

Lander. 

Esmeralda. 

Humboldt 

Storey. 

Da 

Da 

Da 

Do. 
Nye. 

Humboldt 
Esmeralda. 
Storey. 

Da 
Esmeralda. 

Do. 

Do. 
Storey. 

Da 

Do. 

Do. 

Da 

Do. 

Do. 

Da 
Lincoln. 
Storey. 
Esmeralda. 
Storey. 

Da 
Elko. 

White  Pine. 
Esmeralda. 

Do. 
Storey. 

Da 
Elka 

Do. 
Humboldt 
Storey. 

Da 
Nye. 
Storey. 

Da 
Humboldt 
Esmeralda. 
Storey. 

Do. 

Da 
Esmeralda. 

Do. 

Do. 
Storey. 

Da 
Esmeralda. 
Nye. 
Storey. 

Do. 

Da 

Da 

Do. 
Esmeralda. 
StOTOy. 

Do. 

Do. 

Do. 
Esmeralda. 
Storey. 

Do. 

Da 
Esmeralda. 
Storey. 

Da 

Do. 

Do. 
Esmeralda. 
Elka 

Esmeralda. 
Humboldt 
Nye. 

Esmeralda. 
Humboldt 
Esmeralda. 
Eureka. 
Esmeralda. 

Do. 

Da 

Do. 
Storey. 

Da 
Esmeralda. 
Storey. 
Elko. 
Esmeralda. 


Bedell 

Little  May. 


Anunonoosao 
do   


NEW  HAMPSHIBB. 


Grafton. 
Do. 


Shelbume 


Sbenmnia 


Gooa. 
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DEEP  MIKES— Continned. 
KBW  MEXICO. 


District 

County. 

Kameofdaim. 

! 

Distriot 

County. 

r!nininAroia1 ..........^ 

MiombrM  ..r.................. 

Grant 

Da 

Do. 
Santo  F«. 
Grant 

Da 

Da 

Kaiad  Qae«n 

MinnbrM •... 

Grant 

CoeeUe 

Lono  Moantain 

Ohio...'. 

Pinos  Altos 

Do. 

Ltanftton  :..... ...... .......... 

Pinos  Altos 

1  Pacific  Na2 

do 

Da 

Lot  Cerrilloa 

1  ProTidence 

Chloride  Flat  ..-. 

Silver  Batte 

Da 

MasMchfiMttt.  *•---.- 

Pino*  Alto* 

San  Pedro 

Santo  F6. 

M**GrftK^'*  ■'■' -f,,,, 

Miembres 

Seventy-six,  or  Bremen 

1  Shenuan 

Chloride  Flat 

Grant 

Mina  (rrand^ 

PinoB  Altos 

Silver  Flat 

Da 

NOBTH  CAROLINA. 


Conrad  Hill 

Ctowell 

Dann's  Mountain 

Ethan  Allen 

Eureka 

Fishery  Willis.. 


Near  Loxinfctcm 

8  miles  northeast  of  Albep- 

marle. 
3  miles  southeast  of  Salisbury . 
1  mile  south  of  Thomaaville. . 

Thomasville 

6  miles  south  of  Greensbor* 

ongh. 


Davidson. 
Stanley. 

Bowan. 
Davidson. 

Da 
Goilidrd. 


HenlyHill 

King's  Mountain 

Mann 

McGinn 

Bndisill 

SUver  Valley.... 


12  miles  northwest  of  Car- 
thase. 

Near  King's  Mountain 

Griffith  Township 

Capp'sHill 

Sixto 

Emmoos  Township 


Moore. 

Cleveland. 

Nash. 

Mecklenbug. 

Da 
Davidson. 


O&BGON. 


Bnfiklo 

California.... 
Conner  Creek 
Gold  Bidge . . 
Monumental . 


Granite  ..  .. 
Silver  Creek. 
Conner  Creek 
Burnt  Pine.. 
Granito 


Grant 
Baker. 

Do. 

Da 
Grant 


Bye  Valley . 
Sugar  Pine . 
Tom  Payne . 
Virtue 


Bye  Valley 

Tank 

Pocahontas, 


Baker. 
Josephine. 


Da 


UTAH. 


AbelProccor 

Abbey 

Accident  .H.....' 

Addie 

Agnes 

Alsddin ^. 

Alameda 

Albino 

Albion 

Alice 

Allegan 

Allegheny 

Alma 

Alpha  

Alturas 

Amason 

Amanda 

Amelia 

American  Flag 

American  Flag  No.  2 
Antelope 

Apex 

Argent 

Argonaut 

Argyle 

Ariowpeen 

Arthur 

Ashland 

Austin 

Aziiro  Queen 

Badger 

Baker  

Ba&lance 

Banner   

Do        

Barbee  St  Walker 

Burstow ^ 

Itazouk ^ 

Beeeher 

Belle  of  Monroe 

Belle  of  the  Vale 

Bemis 

Benton 

Bertrand 

Big  Bonanza 

Bismuth 

Black  Bess 

]>1ack  Dragon. 

BUok  Metallic 

Black  Warrior 

Blue  Jay 

Bobtail       

BoUis  &  Collins 

Bonanza  

Do 

Bonbam  

Benuie  Blue  Flag 

Boss  

Boulder    

Brain  Lode 

Bright  Point 

Brilliant 

British 

British  Flag 

Brooklyn 

Buckeve 

Backbom 


West  Mountain.... 
Big  Cottonwood .. 
West  Mountain.... 

Uintah    

Weat  Mountain.... 

....  do 

do 

do 

Little  Cottonwood 

do 

do 

American  Fork 

Mount  Boldy 

Little  Cottonwood 
Big  Cottonwood  . . 
West  Mountain . . . 
Big  Cottonwood  . . 
West  Mountain . . . 
do 


Big  Cottonwood 

Ophir 

West  Mountain 

Bush  Valley 

West  Moontoin 

do 

do 

RushVaUey 

West  Mountoin 

Bilver  Lake 

Ophir 

West  Mountoin 

Big  Cottonwood 

Little  Cottonwood 

Tintic 

Uintah 

Hairisburg  or  Silver  Reef . . 

West  Mountain 

..      do 

Ohio 

do    

do 

West  Mountain 

do 

do 

Star 

Granite 

Big  Cottonwood 

Tintic 

Weat  Mountain 

Weber 

West  Mountoin 

do 
Little  Cottonwood. 
Ttotlc 
Tooele 
Wtttot  Siountain. 

do 

Uintah  

Blue  Ledge 

Little  Cottonwood 

Big  Cottonwood 

West  Mountain 

Tintic    

West  Mountain 

^hir 

Uintah 

Harrlabnrg  or  Silver  Reef .. 
Ophir...... 


Salt  Lake. 

Do. 

Da 
Summit 
Salt  Lake. 

Da 

Da 

Da 

Da 

Da 

Da 
Utah. 
SaltLaka 

Da 

Da 

Da 

Da 

Da 

Da 
Tooele. 
Salt  Lake. 
Tooele. 
Salt  Lake. 
Tooele. 
SaltLaka 

Da 

Do. 
Tooela 
SaltLaka 
Ufaih. 
T«M>i*le. 
Saltl.aka 

Da 

Da 
Juab. 
Summit 
Washington. 
SaltLaka 

Da 
Pi  Ute. 

Da 

Da 
SaltLaka 

Da 

Da 
Beaver. 

Da 
SaltLaka 
Juab. 
SaltLaka 
Weber. 
Salt  Laka 

Da 

Da 
Juab. 
0|Ai£ 
Salt  Laka 

Da 
Summit 
Wasatch. 
SaltLaka 
Do. 
Da 
Juab. 
SaltLaka 
Tooela 
Summit 
Washington. 
Tooela 


Buckland 

Buena  Ventura 

Buffklo 

Bulldozer 

Bullion t 

Bully  Boy 

Burgees 

Burning  Moscow 

Burning  Moscow  Hill 

Butte 

Captain  Jack 

Caledonia 

Calitomia 

Do 

Calumet 

Carbonato  

Do 

Carrie  Lucille 

Carrie  Steele 

Carisa 

Casco 

Catherine 

Cave 

Do 

Cedar 

Centennial 

Do 

1:  Central  Paoiflc 

II  CerroGerdo  Consolidated. 

I   Chiico 

:   C'hwnipion 

Chattanooga 

Chicago 


Chicago  Tunnel 

Chicago  and  Frisco  Con 

Chieftain 

Chloride 

Chloride  Chief 

Chloride  Gem 

Chubb 

Cincinnati    

Cincinnati  Na  1 

Cincinnati  Na  2 

Cincinnati  NaS 

City  Rock 

Clara  Davis 

Cliff  .  

Clipper 

Clyde 

Colbath 

Colorado 

CoLSeUers 

Columbia 

Do 

Columbus 

Comfort 

Congress    

Constitution 

Cooper  

Copenhagen 

Copper  Belt 

Coral  Reef 

Cottonwood 

Creedmore 

Cricket 

Crismon-Mammoth 

CroBsua 

Do 


Little  Cottonwood 

Star 

Little  Cottonwood 

West  Mountain. . . 

Tintic 

West  Mountain... 

do 

do 

Stor 

Big  Cottonwood . . 

Ophir 

West  Moantain... 
hir 

iburg  or  Silver  Reef . .. 

Rush  Valley 

San  Francieoo 

Big  Cottonwood 

Pine  Grove 

Camp  Floyd 

Tintic 

West  Mountain 

Rush  Valley 

Bradshaw 

West  Mountain 

Ophir 

Nebo 

West  Mountain 

Weber 

San  Francisco 

t  RuMh  Valley 

Pieuss 

Ohio        

West  Mountain  

'  l>i>hir 

i  Little  Cottonwood 

Ann  Francisco  . 

Big  Cottonwood 

Ophir 

Harrisburg  or  Silver  Reef . . . 

Ophir 

west  Mountain 

Little  Cottonwood 

do 

do 

....  do 

do 

Uintah 

Mount  Baldy 

Tooele   

Mount  Baldy 

Big  Cottonwood 

West  Mountain 

do 

....  do 

Ophir 

Big  Cottonwood 

West  Mountain , 

Big  Cottonwood ^ 

West  Moantain 

Big  Cottonwood 

West  Mountain 

Ohio 

Lincoln  — 

RnshVaDey 

Star 

Tintio 

do 


WeatMountato. 


SaltLaka 

Beaver. 

SaltLaka 

Da 
Juab. 
SaltLaka 

Do. 

Do. 


SaltLaka 

Tooela 

SaltLaka 

Tooela 

Waahington. 

Tooela 

Beaver. 

SaltLaka 

Beaver. 

Tooela 

Juab. 

SaltLaka 

Tooela 

Beaver. 

SaltLaka 

Tooela 

Juab. 

SaltLaka 

Weber. 

Beaver. 

Tooele. 

Beaver. 

PiUto. 

SaltLaka 

Tooele. 

Rait  Lake. 

Beaver. 

Salt  Laka 

Tooela 

Washington. 

Tooele. 

Salt  Lake. 

Do. 

Da 

Da 

Da 

Da 
Summit. 
Pi  (7te. 
Tooele. 
PiUto. 
SaltLaka 

Da 

!>••. 

Da 
Tooela 
SaltLaka 

Da 

Do. 

Du. 

Da 

Da 
Pi  Uto 
Beaver. 
Tooela 


Jnab. 
Da 


Salt  Lake. 
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PRECIOUS  METALS. 


DEEP  MINE^-Contlnned. 
T7TAH— Contfamed. 


Kame  of  ttalm. 


Croff. 

Crown  Point 

Crystal 

Crystal  PaUre 

CnnnioKbam  No.  2 

Damn  Fofil 

DarliDffton 

Davenport 

DccemWr  gronp 

DofrTraU 

Defiance 

Delroonte 

Dexter  Consolidated 

Deeeret 

Dial 

Dixie -•. 

Dixon 

Dixon  No.8 

Dodge 

Dolly  Varden 

Doia 

Donfclas 

Duflin 

Esffle 

EajrlrBiiil 

East  Park  M.Co 

Eclii'M' 

Kdisou 

Elenbnnt 

Do 

Elgiu 

Elkhom 

Ely 

Elmer  Ray 

Elvina 

Eroilv 

Do 

Emily  Jane 

Emma 

Emma  May 

Empire 

Emporia 

Enterprise 

Eqnitable 

Equitable  No.2 .. 

Essex 

Eureka 

Do 

Evening  Star 

Evergreen 

Do 

Bxoelsior 

Do 

Excelsior  Ko.  2 

Experiment 

Extension 

Fairview 

Do 

Fannie  ficmls 

Fillmore 

First  National 

Flagstaff 

Fla  villa 

Flora 

Fourth  of  Joly 

Fox 

Frederick  

Freeland 

Free  Silver  Mining  Company. 
Frisco 

Do 

Frisco  Consolidated 

Fnller 

Galena 

Galena  Extension 

Gtem 

General  Connor 

Genera]  Garfield 

General  Scott 

General  Washington 

Geneva  

Geneva  Tunnel 

George  

Germania 

Giant  Chief 

Gibson  ., 

Gladiator 

Glencoe 

Golden  Bell 

Golden  ('n>wn 

Golden  Era 

Golden  Treasure 

Good  Hope 

Grampian 

Grand  Cross , 

Granger 

Gray  Eagle 

Do 

Great  Baain 

Great  Eaatem 

Grecian  Bend 

Greeley 

Grean-eyed  Monster 

Do 

9reeB  Grove 

GtiMMly 


District 


Connty. 


Tlntic 

Little  Cottonwood 

Mount  Baldy 

PineGrove 

Little  Cottonwood 

West  Mountain 

Little  Crttonwood 

do 

Lincoln 

Mount  Baldy 

Big  Cottonwood 

Kosebud 

Little  Cott^mwood 

Ophir        

West  Mountain 

Hnrrii«burg  or  Silver  Beef . . 

We«t  Mruntain 

<lo 

UarriMburg  or  Silver  Reef . 

Biff  ('ottonwood 

West  Mountain 

Ophir 

Ilarrinborg  or  Silver  Reef  . . 

Bis  (.'ottonwowi 

West  Mountain I. . 

Blue  Leiige 

Big  Cottonwood 

Weat  Mountain 

Star 

West  Mountain 

Ophir 

Camp  Flovd , 

West  Mountain 

Tintio 

West  Mountain 

Little  Cottonwood ! 

West  Mountain 

Harrisbnrg  or  Silver  Reef  . . .  [ 

Little  Cottonwood' i 

do I 

Ophir J 

do 

Little  Cottonwood 

do 

do 

West  Mountain. . . 

Tintio 

West  Mouiitain. . . 

Ophir  

Little  Cottonwood 
West  Mountain  .. 

do 
American  Fork 
West  Mountain 

do 

do 
Big  Cottonwood  . . 

Uintah 

West  Mountain . . . 

Ohio 

Rush  Valley . . 

Little  Cottonwood 

Ophir 

Star 

Ophir 

West  Mountain 

Little  Cottonwood 

do 

Blue  Ledge 

Big  Cottonwood . . 
West  Mountain. : . 

San  Francisco 

Little  Cottonwood 
West  Mountain  . . 

do 

do 

Rush  Volley 

do 


Hot  Springs 

Uintah 

Little  Cottonwood 

do     

West  Mountain 

Nebo         

West  Mountain 

Harrisburg  or  Silver  Reef . 

Little  Cottonwood 

Blue  Ledge 

Tintio 

West  Mountain 

SUr 

Tintic 

Preuss 

San  Francisco 

West  Mountain 

Rush  Valley 

Detroit 

WeatMonntaIn 

Rnah  Valley 

UinUh 

WeatMonntaIn 

....  do 

Mount  Baldy 

Ophir    

west  Mountain 

Little  Cottonwood  


Juab. 
Salt  Lake. 
Piute. 
Beaver. 
Salt  Lake. 

Do. 

Do. 

Do. 
Beaver. 
PiUte. 
Salt  Lake. 
Weber. 
Salt  Lake. 
Tooele. 
Salt  Lake. 
Washington. 
Salt  I^ko. 

Do. 
Washington. 
Salt  Lake. 

Do. 
Tooele. 
Washington. 
Salt  Lake. 

Do. 
Wasatch. 
Salt  Lake. 

Do. 
Beaver. 
Salt  Lake. 
Tooele. 

Do. 
Salt  Lake. 
Juab. 
Salt  Lake. 

Do. 

Do. 
Washington. 
Salt  Lake.      " 

Do. 
Too<-lo. 

Ha, 
Salt  Lake. 

Do. 

Do. 

Do. 
Jnab. 
Salt  Lake. 
Towlo. 
Salt  Lake. 

Do. 

Da 
Utah- 
Salt  Lake. 

Do. 

Do. 

Summit 
Salt  Lake. 
PiUte. 
Tooele. 
Salt  r^ke. 
Tooele. 
Beaver. 
Tooele. 
Salt  Lake. 

Do. 

Do. 
Wasatch. 
Salt  Lake. 

Da 
Beaver. 
Salt  Lake. 

Do. 

Do. 

Do. 
Tooele. 

Do. 
Salt  Laka 
Summit 
Salt  Lake. 

Do. 

Do. 
Juab. 
Salt  Lake. 
Washington. 
Salt  Lake. 
Wasatch. 
Juab. 
Salt  Lake. 
Beaver. 
Juab. 
Beaver. 

Do. 
Salt  Lake. 
Tooele. 
MlUard. 
Salt  Lake. 
Tooele. 
Summit 
Salt  Lake. 

Do. 
PiUte. 
Tooele. 
Salt  Lake. 

Do. 


Kama  of  claim. 


Grosbeck  or  Emperor. . . . 

Hamlin 

Hannah  

Happy-go-lucky 

HanietNo.  1 

Harriet  No.  2 

Harriet  No.  3 

Harriet  No.  4 

Harrisburg 

Hawkeye 

Hayes 

Henrietta 

Henry 

Henry  M 

Hiatt 

Hiawatha 

Hickory 

Hidden  Treasure 

Do 

Hidden  Treasure  E.  Ext. 

HighUind 

Highland  Boy 

Do 

Highland  Chief 

Homestako 

Do 

Do 

Hooper    

Hoosior  Boy 

Horn-Silver 

Howard 

Howland 

i'  Hudson 

I    Huntington  Crandal 

I;  Idaho 

i'  Illinois 

'   Imperial 

l>o 

Income 

IngcrsoU 

Ingomar 

Irfeh- American 

Island 

Ivanhoe  

Do 

LX.L 

Do 

Jasper 

Jeannette 

i  Jennie 

Jersey  Bine 

Jim^isk.jr 

Jolly  Boy 

Jones'  ISonanza 

Jordan 

Josephine 

Julian  Lane 

June  Rose 

Jupiter 1 

Katharine 

Kearsarge 

Kempton 

KenoAlia 

Killian 

King  of  the  Weat 

Kinner  

Kinsey 

Knickerbocker 

I.ady  Aspinwall 

Lady  Emma 

Lady  Franklin 

Lady  of  the  Lake 

Last  Chance 

Do 

Do 

Do 

Do 

Last  Chance  Na  21 

Lavinia 

Lawrence 

Do 

Lead « 

Leeds 

Legal  Tender 

Lenora 

Leon  tine 

Levant  

Liberty 

Lion 

Do 

Little  Cora 

Little  Giant 

Do 

Little  Mao 

Little  Mattie 

Live  Pine 

Live  Yankee 

Do 

Lone  Pine 

Lorenxo  

Louise 

Lucky 


District 


Big  Cottonwood 
West  Mountain. 
Rush  Valley — 
West  Mountain. 
do 


Lucky  Boy 

'  Madelon  dooaoUdatMl 
Maggie 


do 

do 

do 

Star 

Bine  Ledge 

Big  Cottonwood 

W  est  Moun  tain 

Hot  Springs 

West  Mountain 

do 

Little  Cottonwood 

Star 

Tintio 

Ophir 

do I 

West  Mountain 

Littio  Cottonwood 

West  Mountain 

Big  Cottonwood 

Littio  Cottonwood 

San  Fiancisco 

Ohio 

Bluoljedge 

West  Moun  tain 

Star 

San  Francisco 

Detroit 

Littio  Cott4>n wood 

American  Fork 

Tintio 

West  Mountain 

Little  Cottonwood 

do 

Big  Cottonwood 

Star 

West  Mountain 

San  Francisco 

West  Mountain 

Littio  Cottonwood 

Star 

Ophir        

West  Mountain 

Ophir 

Rush  Valley 

Umtah 

Ophir 

West  Mountain 

Ophir 

Bradshaw 

Snako  Creek 

West  Mountain 

Littio  Cottonwood 

Tintio 

—     do 

Big  Cottonwood 

Rush  Valley 

Ophir 

West  Mountain 

Little  Cottonwood 

West  Mountain — 

Little  Cottonwood 

Harrisburg  or  SQver  Reef . . . 

Tintio 

West  Mountain 

Tintio 

Little  Cottonwood 

Weber 

Blue  Ledge 

Little  Cottonwood 

West  Mountain 

Uintah ,.. 

Camp  Floyd 

Hamsburg  or  Silver  Reef  . . . 

West  Mountain 

Little  Cottonwood 

Hot  Springs 

West  Mountain 

do 

Harrisburg  or  Silver  Reef .. . 

Rush  Valley 

do 

Little  (Cottonwood 

West  Mountain 

do 

Rush  Valley 

Ophir 

Big  Cottonwood 

......do 

Blue  Ledge 

Uintah 

WeatMonntaIn 

do 

American  Fork 

West  Mountain 

Big  Cottonwood 

Wmt  Mountain 

Littl6  Cottonwood 

Tlntic 

Mount  Baldy 

Big  Cottonwood 

Harrisborg  or  Sflvar  Reef ... 


County. 


Salt  Lake. 

Do. 
Tooele. 
Salt  Lake. 

Do. 

Do. 

Do. 

Do. 
Beaver. 
Wasatch. 
Saltl^ike. 

Do. 

Do. 

Do. 

Hi}. 

Do. 
Beaver. 
Juab. 
Tooele. 

Do. 
Salt  Lake. 

Do. 

Da 

Do. 

l>o. 
Beaver. 
Pi  Ute. 
Wasatch. 
Salt  Lv&e. 
Beaver. 

Do. 
Millard. 
Salt  Lake. 
Utah. 
Juab. 
Salt  Lake. 

Do. 

Da 

Da 
Beaver. 
Salt  Lake. 
Beaver. 
Salt  Lake. 

Do. 
Beaver. 
Tooele. 
Salt  Lake. 
Tooele. 

Da 
Summit. 
Tooele. 
Salt  Lake. 
Tooele. 
Beaver. 
Wasatoh. 
Salt  Lake. 

Do. 
Juab. 

Da 
Salt  Lake. 
Tooele. 

Da 
Salt  Lake. 

Da. 

Da 

Da 
Washington. 
Juab. 
Salt  Lake. 
Juab. 
Salt  Laka 
Weber. 
Wasatch. 
Salt  Laka 

Da 
Summit. 
Tooele. 
Washington. 
Salt  Laka 

Do. 

Do. 

Do. 

Do. 
Washington. 
Tooela 

Do. 
Salt  Laka 

Do. 

Do. 
Tooele. 

Do. 
Salt  Laka 

Do. 
Wasatch. 
Summit 
Salt  Laka 

Do. 
Utah. 
Salt  Lake. 

Do. 

Do. 

Da 
Juab. 
PiUte. 
Salt  Lake. 
Waahlngloa. 
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DEEP  MIKES— Continoed. 
UTAH^-^ontinaed. 


Nameof  olAtm. 


MagDolia 

HafioirnBy 

Makalola 

Mammoth 

Do 

Maramoth-Copp^Topolif . 

Manimot  h-Eiiroka 

If  anhaUan 

Munit«>lm 

Mtiplo  Tree 

Marcu 

Maiion    

Do 

Marsnt^    

Mary  Ellen 

Maml 

Maxtield 

MayMl 

Mayrtowor 

Do 

McUeorv 

MeKav  * 

McNaily 

Merwin 

Alitldk.  Belt 

Midvray 

Milkmaid 

MiilCitv 

Millor.; 

Do 

Milwaukee 

Mineral  PoiDt 

Mlner'8  Dclljiht 

Miner's  Dream 

Do 

Mohawk  

Monarch 

Monarch  No.  2 

Monarch  No.  3 

Monitor 

Do 

Mono 

Montana 

Do 

Mont€  del  Key 

Montezuma 

Montreal 

Moontaint'er 

Mount  ain  Gem 

Mountain  Maid 

Do 

Mountain  Qoeen 

Moantain  Savage 

Mountain  Tiger 

Mormon  Chief . . . , 

Mormon  Nell 

Morning  Glory 

Momini:  Star 

Muscatine 

Nabob 

Naat 

Nebraska 

Neptone 

New  Dedford 

New  Compromise 

Nes  Percys  Chief 

Nipand-Tuck 

North  Polo 

North  Side 

North  Star...* 

Do 

Do 

Northern  Belt 

Northern  Chief 

Northern  Light 

Noyes 

No  yon  don't 

Number  Six 

Old  Stand  By 

Old  Telegraph 

Olive  Brancn 

Oly  mpia 

Omaha 

Ontario 

Orphan  

Orphir 

Oregon 

Orphan  Boy 

Osage 

OtMreoIa 

Do 

Do. 

Overland 

Do 

Oxford 

Park 

Park  City 

Parker 

Pat        

Peabody 

Phoenix 

Pinafore 

Pinkham 

Pifion  

Pioneer 


Distriet 


Ophir 

.....do 

San  Francisco 

Star 

Detroit 

Tintio 

do 

Harrisburg  or  Silyer  Reef . . . 

Little  Cottonwood 

West  Mountain 

Tintic 

Little  Cottonwood 

Camp  Floyd 

Uintah 

A  merican  Fork 

Harrisbiirg  or  Silver  Reef . . . 

Hig  Cottonwood 

KiiRh  Valley 

West  Mountain 

Kose  I'lUd % 

Blue  L«  dge 

Little  Cottonwood 

Hai  riMliurg  or  Silver  Reef  . . . 

Rush  Valley 

, do 

Camp  Flovd 

Silvi-r  Lake 

West  Mountain 

...     do 

American  Fork 

TinUc 

West  Mountain 

Opliir 

Star 

West  Mountain 

Ohio 

Ophir 

....  do 

do 

Star .• 

Uintah 

Ophir 

Tintio    

West  Mountain 

Mount  lialdy 

Little  Cottonwood 

West  Monntain 

Star 

Ophir 

Bradsbaw 

West  Mountain 

Nebo 
Ophir 

do 
Camp  Floyd 
West  Mountain 
Tintio 
Ohio 

Rush  Valley 

Little  Cottonwood 

West  Monntain 

Silver  Lake 

West  Monntain 

Snake  Creek 

American  Fork 

West  Mountain 

Bradahaw 

Little  Cottonwood 

San  Franciaco 

Tintio 

Little  Cottonwood 

West  Mountain 

Rush  Valley 

West  Mountain 

do 

Ophir K 

west  Monntain 

Rush  Valley 

West  Monntain 

....  do 

do 

Nebo 

West  Monntain 

do 

Uintah 

American  Fork 

Big  Cottonwood 

...do   

West  Mountain 

do 

Star 

Big  Cottonwood 

Gmntvilki 

Big  Cottonwood 

West  Mountain 

Little  Cottonwood 

Tintic 

Uintah... 

West  Monntain ^ 

Little  Cottonwood 

West  Mountain 

do 

Pine  Grove 

Hsrrisbnrg  or  Silver  Reef . 

Uintah 

Snake  Creek 


County. 


Tooele. 

Do. 
Be^er. 

i)o. 
MilUrd. 
Juab. 

Do. 
Washington. 
Salt  Lake. 

Do. 
Juab. 
Salt  Lake. 
Tooele. 
Summit. 
Utah. 

Wasbingtoo. 
Salt  Lake. 
To(»ele. 
Salt  Lake. 
Weber. 
Wasatch. 
Salt  Lake. 
Washington. 
Tooele. 

Do. 

Da 
Utah. 
Salt  Lake. 

Da 
Utah. 
Juab. 
Salt  Lake. 
Tooelo. 
Beaver. 
Salt  Lake. 
PI  Uto. 
Tooele. 

Da 

Do. 
Beaver. 
Summit. 
Tooele. 
Juab. 
Salt  Lake. 
Pi  Ute. 
Salt  Lake. 

Db. 
Beaver. 
Tooele. 
Beaver. 
Salt  Lake. 
Juab. 
Tooele. 

Da 

Do. 
Salt  Lake. 
Juab. 
Pi  Ute. 
Tooele. 
Salt  Lake. 

Da 
Utah. 
Salt  Lake. 
Wasatch. 
Utah. 
Salt  Lake. 
Beaver. 
Salt  Lake. 
Beaver. 
Juab. 
Salt  Lak& 

Do. 
Tooele. 
Salt  Lake. 

Da 
Tooele. 
Salt  Lake. 
Tooele. 
Salt  Lake. 

Da 

Da 
Juab. 
Salt  Lake. 

Da 
Summit. 
Utah. 
Salt  Lake. 
Salt  Lake. 

Da 

Da 
Beaver. 
Salt  Lake. 
Tooele. 
Salt  Lake. 

Da 

Da 
Juab. 
Salt  Lake. 

Da 
Summit. 

Do. 

Da 
Beaver. 
Washington. 
Sommit. 
Wamitch. 


Name  of  claim. 


DiBtriet 


Pittabnrgh 

Plata  deMina 

Pluto 

Pocatello 

Poorman 

Prince  of  Wales  ... 

Do 

Promontory 

Pnterbaugn 

Putnam 

uakinir  Asp 

luandar}-  Na  2  — 
leen 

leenoftheHiii.. 

lueen  of  the  West. 

ttler 

Do 

Rel»el 

Red  Cloud 

Red  Line 

Red  Pine 

Red  Rover 

Reed  6c  Benson 

R«liable 

Reno  Consolidated. 

Revere 

Revolution 

Richmond 

Do 

Rising  Sun 

Do 

Rob  Roy , 

Rockwell 

Rollins 

Roman  Empire  . . . . . 
Rough  and  Ready  .. 

Do 

Rothschild 

Rustler 

Do 

Sacramento 

Do 

Sacred 

Saginaw 

Sailor  Jack 

Saint  James 

Saint  John , 

Saint  Louis 

Saint  Mark's 

Saint  Mary's 

Salt  Lake 

Sampsuu 

Sanders 

San  Joaquin 

Saratoga 

Saturn 

Savage 

Do 

Do 

S.andS 

Scotia 

Sedan 

Shell 

Shoo  Fly 

Shower 

Silver  Bell 

Silver  Chief.  

Silver  Circle 

Silver  Crown 

SUverFUt 

Do 

SUverHiU 

Do 

Silver  King 

Silver  King  Na  I... 
Silver  King  W.  Ext 

Silver  Mountain 

Silver  Plume 

Silver  Point 

Silver  Queen 

Silver  Reef 

Silver  Shield 

Do 

Silver  Spar 

Siskiyou 

Southport 

South  Side. 

South  Star .. 


American  Fork... 

Mount  Baldy 

do...  

Bine  Ledge 

Ophir 

Big  Cottonwood  . . 
West  Mountain  . . 

Bradshaw 

Big  Cottonwood  . . 

Rush  Valley 

Weitt  Mountain... 

Rush  Valley  

WoHt  Mountain... 

Ophir 

American  Fork... 

San  Francixco 

Ophir 

Star 

West  Mountain... 

Ophir 

Big  (yottonwnod  . . 
West  Mountain . . . 
Big  Cottonwood  . . 

Bradshaw 

Camp  Floyd 

West  Mountain  — 
Little  Cottonwood 

Lincoln 

Big  Cottonwood  . . 

Tintic 

Little  Cottonwood 

Tooele 

Ophir 

Liucoln 

West  Mountain — 
Little  Cottonwood 
West  Mountain  — 

Monnt  Baldy 

Star 

American  Fork — 
West  Monntain  . . , 

Ophir 

West  Mountain  . . . 

do 

Big  Cott-onwoo«l  . . 
West  Mountain  — 
do 


County. 


!sp:init*.i 

Sparrow  Head 

Stanley 

SUrof  the  West 

St4>amlM)at    

Stepmother 

Stewart 

Stewart  No.2 

Stewart  Fractional  Na2. 

Stormont 

Story 

Summit 

Do 

Do 

Snnbeam 

Sunbeam  Na2 

Sunday  


Ophir 

West  Monntain 

Star 

West  Mountain 

Big  Cottonwood 

Uintah 

West  Mountain 

Ophir 

West  Mountain 

do 

Star 

Little  Cottonwood 

West  Mountain 

do    

Weat  Tintio 

Little  Cottonwood 

West  Mountain 

Ophir 

Tintio 

American  Fork 

Ophir. 

Camp  Floyd 

Harrisburg  or  Silver  Reef 

Ajnerican  Fork 

Harrisburg  or  Silver  Reef 

Preuss 

West  Mountain 

Ohio 

Rush  Valley 

do 

Big  ( 'ottonwood 

West  Mountain 

Harrisburg  or  Silver  Reef< 

Rush  Valley 

Roee  Bud 

Little  Cottonwood 

West  Mountain 

Tintic 

Little  Cottonwood 

Rush  Valley 

San  Francisco 

Litt  le  Co  ton  wood 

West  Mountain 

Camp  Floyd 

Wesi  Mountain 

Camp  Floyd 

West  Modntata 

San  Francisco 

West  Monntain 

do 

....  do 

Harrisburg  or  Silver  Leaf 

WestMonotain 

San  Francisco 

Weat  Moontain 

Ophir :.... 

Tintio 

...  -do 

American  Fork 


Utah. 
Pi  Ute. 

Da 
Wasatch. 
Tooele. 
Salt  Lake. 

Do. 
Beaver. 
Salt  Lake. 
Tooele. 
Salt  Laka 
Tooele. 
Salt  Lake. 
Tooele. 
Utah. 
Beaver. 
Tooele. 
Beaver. 
Salt  Lake. 
Tooele. 
Salt  Laka 

Do. 

Do. 
Beaver. 
Tooele. 
Salt  Laka 

Do. 
Beaver. 
Salt  Lake. 
Juab. 
Salt  Uka 
Tooele. 

Do. 
Beaver. 
Salt  Laka 

Do. 

Do. 
Pi  Ute. 
Beaver. 
Utah. 
Salt  Laka 
Tooela 
Salt  Laka 

Do. 

Do. 

Do. 

Do. 
Tooele. 
Salt  Laka 
Beaver. 
Salt  Laka 

Do. 
Summit 
Salt  Laka 
Tooele. 
Salt  Lake. 

Do. 
Bottver. 
Salt  Laka 

Do. 

Do. 
Juab. 
Salt  Laka 

Da 
Tooela 
Juab. 
Utah. 
Tooela 

Da 
Waahington. 
UUh. 

Waahington. 
Beaver. 
Salt  Lake. 
PiUta 
Tooela 

Do. 
Salt  Lake. 

Do. 
Waahington. 
Tooele. 
Weber. 
Salt  Lake. 

Do. 
Juab. 
Salt  Lako. 
Tooela 
Beaver. 
Salt  Lake. 

Do. 
Tooela 
Salt  Lake. 
Tooela 
Salt  Lake. 
Beaver. 
Salt  Lake. 

Do. 

Do. 
Washington. 
Salt  Lake. 
Beaver. 
Salt  Lako. 
Tooela 
Jnab.  • 

Da 
Utah. 
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PRECIOUS  METALS. 


DEEP  MINES—Continaed. 
UTAH— Continaed. 


Name  of  daiiiL 


Sundown  . 
Snnnyaide 
Sunset . . . . 
Surprise.. 
Snsan 


bwansea 

Switzerland 

Talco  Consolidated 

Taylor 

Tecumseh 

Telegraph 

Telegraph  first W. Ext. 
Teleto^ph  third  W.  Ext 

Ten-Forty 

Tesora 

Thad-Steyens 

Theresa 

Third  Term 

Thompson: 

Thompson  Consolidated. 

Thor , 

Thrush , 

Tiewaukee 

Tilden 

Tiney 

Titus 

Toconerville 

Toledo 

Torpedo 

Trace 

Treasure 

Twomhly 

T^yler 

Uncle  Sam 

Undine 

Union  Flag 

Utah 

Do 

Do   

Utah  No.  2 

UuhNo.8 , 

Utah  Consolidated 

Utah  Queen 

V....;. 


Vallejo.... 

Yanderbilt 

Do.. 


District. 


West  Mountain 

Ojfidr 

West  Mountain 

do 

TinUc 

do 

Uintah 

Rosebud 

Big  Cottonwood  — 

Harrisburg.or  Silver  Beef. 

West  Mountain 

do 

do 

......  do 

Tintio 

Ophir 

Big  Cottonwood 

Grantvllle 

Harrisburgor  Silver  Reef. 

Rosebud 

Big  Cottonwood 

West  Mountain 

do 

do /... 

Uintah 

Liltle  Cottonwood 

Hurrisburg  or  Silver  Reef . 

Little  Cottonwood 

West  Mountain 

Ophir 

American  Fork 

Tintio 

Big  Cottonwood 

Mount  Baldy 

Tintio 

West  Mountain 

Little  Cottonwood 

West  Mountain 

Soake  Creek 

Little  Cottonwood 

do 

American  Fork 

Ophir...  

Big  Cottonwood 

Little  Cottonwood 

Harrisbnrg  or  Silver  Reef . 
West  Mountain 


County. 


Salt  Lake. 
Tooele. 
Salt  Lake. 

Do. 
Jual:i. 

Do. 
Summit. 
Weber. 
Salt  Lake. 
Washington. 
Salt  Lake. 

Do. 

Do. 

Do. 
Juab. 
Tooele. 
Salt  Lake. 
Tooele. 
Washington. 
Weber. 
Salt  Lake. 

Do. 

Do. 

Do. 
Summit. 
Salt  Lake. 
Washington. 
Salt  Lake. 

Do. 
Tooele. 
Utah. 
Juab. 
Salt  Lake. 
I*iUte. 
Juab. 
Salt  Lake. 

Do. 

Do. 
Wasatch. 
Salt  Lake. 

Do. 
Utah. 
Tooele. 
Salt  Lake. 

Do. 
Washington. 
Salt  Lake. 


Name  of  daim. 


Venice 

Vespasian 

Veto 

Vicksburg 

Victor 

Victoria 

Virginia , 

Vulcan 

Do 

;  Do 

Wade  Hampton — 

Walker 

WandwingBoy  ... 
Wandei  ing  Jew  . . . 
War  Eagle 

Do 

Warrior 

Wasatch 

Do 

Wasatch  King . 

Wasoo 

Washington 

Webster 

Wedge 

Wellfiigton 

Wendigo 

Weston 

West  Wind 

Whirlwind 

White  Pine 

Wild  Bill 

Wild  Dutchman... 

Wild  Rose 

Williams 

Williams  &.  Lowell. 

Winnamuck 

Do 

Woodside. 

Woodman 

Tampa  Kal 

YampaNo.2 

Yellow  Jacket 

York 

Yosemlte 

Do 

Tula 

Zella .^ 


District 


West  Mountain ... 

do 

do 

Sur 

West  Mountain . . . 
Little  Cottonwood 

do 

Star 

West  Mountain... 

Rush  Valley 

do 

Uintah 

Big  Cottonwood  . . 

Ophir 

UiutAh 

American  Fork 

Big  Cottonwood. . . 
West  Mountain. . . 

Blue  Ledge 

Silver  Lake 

Star 

West  Mountain — 

Ohio 

West  Mountain.... 
Big  Cottonwood . .. 

Tintic 

Ophir 

Little  Cottonwood 
American  Fork  ... 

Uintah 

Star 

American  Fork ... 

Tintio 

West  Mountain . . . 

Blue  Ledge 

West  Mountain... 

do 

Uintah 

Tintio 

West  Mountain.. . 

do 

San  Francisco 

West  Mountain... 

do 

do 

Lincoln 

Ophir 


County. 


Salt  Lake. 

Do. 

Do. 
Beaver. 
Salt  Lake. 

Do. 

Do. 
Beaver. 
Salt  Lake. 
Tooele. 

Do. 
Summit. 
Salt  Lake. 
Tooele. 
Summit. 
Utah. 
Salt  Lake. 

Do. 
Wasatch. 
Utah. 
Beaver. 
Salt  Lake. 
PiUte. 
Salt  Lake. 

Do. 
Juab. 
Tooele. 
SaltLakeu 
Utah. 
Summit. 
Beaver. 
Utah. 
Juab. 
Salt  Lake. 
Wasatch. 
Salt  Lake. 

Do. 
Summit. 
Juab. 
Salt  Lake. 

Do. 
Beaver. 
Salt  Lake. 

Do. 

Do. 
Beaver. 
Tooele. 


YIRGDTCA. 


Culpeper 
Kelley... 


18  miles  west  of  Fredericks- 
burg 
7  miles  from  RapjMhannock. . 


Culpeper. 
Fauquier. 


Luce  Bros  ..... 

Morrow 

Rappahannock 


Coohoo  . . . 
Cnrdsville 
Hartford.. 


Louisa. 

Buckingham. 

StafEbrO. 


WASHINGTON. 


SholTer 


Peshaston 


Yakima. 


WYOMING. 


American 

Buckeye  State. 

Cariboo  

('sriso 

Hartley 

Mauchester.... 


California 

do 

do 

Shoshone  

Miner's  Delight. 
California 


Sweetwater. 
Do. 
Do. 
Do. 
Do. 
Do. 


Mary  Ellen 

Miner's  Delight 

Seg.  Miner's  i>eUght. 
Sydney  Johnson . .  • . . 

Victoria 

Yellow  Jacket 


California 

Miner's  Delight. 

do 

Shoshone 

California 

Shoshone 


Sweetwater. 
Do. 
Do. 
Do. 
Do. 
Do. 


AMALGAMATING  MILLS. 
ARIZONA. 


Name  of  mill. 


Arivaca 

Bradshaw  Basin 

Central  Aiiaona .... 

ChHiupiou 

Contention , 

Curbin 

Den^  Sc  Townsend 

GUU 

Golden  Era 

Groiiiida  &  Welton 

Buiupden , 

Do 


District 


Arivaca 

Pine  Grove 

Town  of  Vnlture. 

Globe 

Tombstone 

do 

Arivaca 

Tombstone 

Cherry  Creek  ... 

Hualapai 

Cedar  Valley  .... 
do..... 


County. 


Pima. 

YavapaL 

Maricopa. 

Do. 
Pima. 

Do. 

Do. 

Do. 
YavapaL 
Mohave. 

Do. 

Do. 


Nameof  milL 


Isabella 

McCracken... 

Do 

Mineral  Park 

Peftbody 

Peck 


Slgpal 

Silver  King 

Stonewall  Jaokaon. 
Tiger 
Til  ~  . 
idsor. 


DistriiCt 


Globe 

Owens 

do 

Hualapai 

Owens 

Peck 

'Owens 

Pioneer 

Globe 

Tiger 

...?..do 

Cherry  Creek. 


County. 


PInaL 
Mohave. 

Do. 

Do. 

Do. 
Yavapai. 
Mohave. 
Pinal. 
Maricopa. 
YavapaL 

Da 

Do. 


CALIFORNIA. 

2 

Afterthought.^ ^ 

Shasta. 

Tuolumne. 

Calaveias. 

Mohave. 

San  Bernardino,    i 

Black  Bear 

South  Fork  Salmon 

Siskiyoo. 
Mono. 

A1alMinia«r. 

Jamestown  .................. 

Bmlie.. 

Bo«lie 

Amelia 

Washinston 

Bruwn  Monster 

Kims 

Inyo. 
Lassen. 

Arisona  Northern  Company .. 
BidweU !^.,.. 

Hualapai 

Bmsh  Hill  

HavdenHill 

Clarkf... 

Buck  Sc  Switcer'. 

Julian 

San  Diego. 
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AMALGAMATING  MILLS— Continned. 
CALIFOSKIA— Continned. 


KaaieofmflL 


Bnllion 

Biilwer*9taiidaid ..... 

Cluiparnd 

Chlekgo 

CoomMuiche 

Consolidated  Amador. 

Confldenoe 

Copper  City 

Diana 

Dolan  &.  Cogswell .... 
Downs 


Diatriot 


Mariposa  Eatato 

BodleTT. 

NearXelsey 


Sutter  Creek. 
Confidence... 
Pittsbnrgh  .. 
Blind  Sprinff. 
Near  AngeVs 
Volcano 


Coimty. 


ICariposa. 
Mono. 
El  Dorado. 


Empire 

Fogns  

Genesee 

Qold  Stripe 

Golden  Coariot 

Golden  Eagle 

Golden  Gm 

Green  Ifonntain 

Gwin 

Harris 

Do 

Hite 

Homer 

Habbaid 

Idaho 

iTanpah 

Johnson  .^ 

Kearsarge 

Kelty 

Keystone  Consolidated 

Klamath 

Looisiana 

Lyoa  Gravel 

^dOx 


Sutter  Creek.... 

Volcano 

Genesee  Valley.. 
Indian  Valley.... 

Banner  

HavdenHill 

Volcano 

Indian  Valley 

Mokelnmne  bill . 
Independence  ... 

Jamestown 

Mariposa  Estate . 

Homer 

Banner  

Grass  Valley 

Clark 

gaartz  Valley  ... 
iearsarge 

Biversii^ 

Amador  City  .... 
Sawyer's  Bar.... 

Cherokee 

Plaoerrille 

Whisky  Creek.. 


Mono. 
Amador. 

Taolamne. 

Shasta. 

Mono. 

Calaveraa. 

Amador. 

Amauor. 

Do. 
Placer. 
Plnmaa. 
San  Diego. 


Amador. 

Plnmas. 

Calaveras. 

Do. 
Tnolnmne. 
Mariposa. 
Mono. 
San  Diego. 
Nevada. 
San  Bernardino. 
Siskiyon. 
Inyo. 

Tnolnmne. 
Amador. 
Siskiyon. 
Tnolnmne. 
El  Dorado. 
Shasta. 


KameofmUL 


MoNnlty 

Mellones 

Miners 

MinictU  Belle 

Monitor  Consolidated. 

Monte  Christo 

Monto  Richard 

Morchio 

Nevada  City 

New  Albany 

Noonday 

ODoida 

Original  Amador 

Ponnmint 

Peabody  

Picacho 

Placerville 

PInmas-Eoreka 

Plnmas-National 

Pool 

Providence 

Rising  San 

Roseberrv  Sc  Knight.. 

Saveroool. 

Soolsbv 

Spanlding 

Springfield 

Standard 

Syndicate 

Tower 

True  Gold 

Washington 

Whisky  SUde 

Yosemite 

Yuma 

Zeile 


Diatriolk 


Near  PlaoerviUa . . 
Bebinaon*a  Eerxy . 

Bodie 

Lookont 

Indian  Valley 

Jaokaon 

do 

Nevada  City 

do..... 

Snmmerville' 

Bodio 

Jacknon  

Amador  City 

Panamint 

Aurora 

Picacho 

Placervillo 

Quartz  Townahip , 

Indian  Valley 

Homitos 

Nevada  City 

Colfax 

HaydenHill 

Seneca 

Soulbysville 

Bodie 

Springfield 

Bodie 

do 

Indian 

Plaoerville 

Homitos 

Mokelnmne  Hill.. 

Homitos 

Cargo  Mnohaoho  . 
Jackscm 


Coonty. 


ElDiftado. 

Calaveras., 

Mono. 

Inyo. 

Plnmas. 

Amador. 

Do. 
Nevada. 

Do. 
Tnolnmne. 
Mono. 
Amador. 

Do. 
Inya 
San  Diego. 

Do. 
Eldorado. 
Plumas. 

Do. 
Mariposa. 
NevMa. 
Placer. 
Lassen. 
Plnmaa. 
Tnolnmne. 
Mono. 
£1  Dorado. 
Mono. 

Do. 

Do. 
El  Dorado. 
Mariposa. 
Calaveraa. 
Mariposa. 
San  Diego. 
Amador. 


COLORADO. 


Adelia 

Albro 

Black  Hawk 

Bostwiok 

Boulder 

Caribou 

Cashier 

Ctiicago  and  Colorado. 

Clayton 

Clear  Creek 

Colorado  Prince 

Elyria 

Empire 

Farwell 

Golden  Age 

Hnmphreya 

John  Jay 


Hardscrabble 

Morris 

Gregory 

Enterprise... 

tSalina , 

Grand  Island 

Grefi5>ry 

Ward 

Nevada 

Griffith 

Calilbmia 

Avalanche 

Enterprise  — 

GrifflUi 

Central 

Enterprise — 


Custer. 
Clear  Creek. 
Gilpin. 

Do. 
Boulder. 

Do. 
Gilpin. 
Boulder. 
Gilpin. 
Clear  Creek. 
Lake. 
Summit. 
GUpin. 
Clear  Creek. 
Boulder. 
GUpin. 
Boulder. 


Kansas 

Kimber  A  FnUeiton 

Little  Annie 

Neikerk 

New  York 

New  York  and  Colorado . . . 

Niwot 

Pioneer 

Polar  Star 

Randolph 

Sinsenoerfer 

Sullivan  &  Wheeler 

Trojan 

United  Gregory 

Upper  Kimber  Sl  Fullerton 

Waterman 

Whitcomb 


Nevada 

Enterprise... 

Sumnut 

GoldHiU... 

Gregory 

do 

Ward 

Upper  Union 
Enterprise... 

Gregory 

Enterprise... 


10  — 

Idaho 

Gregory  ... 
Entesprise 
Eureka  ... 
Nevada.... 


Gilpin. 
Da 
Rio  Grande. 
B:'ulder. 
GUpin. 

Boulder. 
Clear  Creek. 
GUpin. 

Do. 

Do. 

Do. 
Clear  Creek. 
Gilpin. 

Ik>. 

Do. 

Do. 


DAKOTA. 


A.P.Moore 

Caledonia 

Central 

Champion 

Deadwood 

Dr.  Thompson 

EUlot 

Fairriew 

Father  de  Smet. . . 
Foot  HUdebrandt. 
Florence 


Whitewood. 

do..... 

do 

do 

do 

do 

do 

do 

Lost  Placer. 
Whitewood 
Bear  Butte.. 


Lawrence. 
Da 
Da 
Da 
Da 
Da 
Da 
Do. 
Do. 
Do. 
Da 


Golden  Star 

Golden  Terra  (80-stamp)  — 
Golden  Terra  (OO^tamp)  — 

GreatEaatem  

Hidden  Treasure 

High  land 

Homestake 

McLanghin  &.  CasseU    

MUwankee  and  Black  HUla. 

Racine 

Union 


Whitewood. 
do.... 


I 


Whitewood 

do..... 

do..... 

do.... 

do.... 

do.... 

do.-... 

...do.... 


Lawrenoa. 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 


GSORGLA.. 


Barlow 

Bast 

Blake 

Cheynagowah .. 

Cleveland 

Dahlonesa 

Findley  (steam) 
Findley  (water). 

Georgia 

Grisoom 

Harris 

Havden 

Holland 

Ivy 


Twelfth 

do  . 

Fourth  . 


Thirteenth. 
Twelfth.... 

do.... 

do.... 

Ninth 

Twelfth... 

Ninth 

.....  do.... 

Eighth 

Twelfth... 


Lnmpkin. 

Da 
Whita 
Cherokee. 
Lnmpkin. 

Do. 

Da 

Da 
Hall. 
Lumpkin. 
Haa 

Do. 
Haralaon. 
Lumpkin. 


J.  B.  Smith 
Jenninga . . . 
KendaU  .... 


Kendrick 

Lockhart .... 

Morgan  

Nacooohee. . . 

Parka 

Sales 

Singleton 

Stone  V  Ridge 
Strickland... 


Bnasey  . 
Republic 
One  hundred 
eighth. 


and  aeventj- 


Twelfth  . 
Sinniston 
Third.... 

do.. 

Goshen .. 
Twelfth.. 


Third 


SUkea. 
cDnfBe. 
WUkes. 

Cobb. 

Lnmpkin. 

Oglethorpa 

White. 

Cherokea 

Lincoln. 

Lumpkin. 

WUkes. 

Forsyth. 


Bonaparte  OonadUdated  (old). 


Bonabarte  ConaoUdatsd  (new) . 


Bonaparte ... 

BuflUo .......I  Middle Boiai' 

BnflUoand  Atlanta ! do 

Cosmoa  or  surer  Coid Carson 


IDAHO. 


Altnras. 

Do. 

Do. 

Do. 
Owyhee. 


Davis... 
Elkhom 
Elmira.. 
Elmore  . 
do  . 


Middle  Bois6 

Elkhom 

Banner 

I  Rocky  Bar... 

1  Carson 


Altnras. 
Bois6. 
Do. 
Altnraa. 
Owyhea 
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AUAJLOAMATING  MILLS-Continned. 
IDAHO— Cootinaed. 


VmaubQimSSL 

Diatiiot 

Cona^. 

Kameof  milL 

Diatriot. 

Comity. 

Yankee  Fork 

LemhL 
Boia^ 
Altaraa. 
Boia6. 
Altoraa. 
Owyhee. 
JBoi8«. 
Owyhee. 
Boia6. 
Altaraa. 
Do. 

New  York  or  Golden  Chariot .. 

Canon. 

Owyhee. 
Boia6. 

Gold  HUl 

QTanite , 

Shaw'a  Mountain 

n-nHwiliAAk .■■..... 

Middle  Boia6 

Reeaer ....................... . 

Bocky  Bar 

Altnraa. 

Iowa 

Qranite. 

Reecae 

Warren'a 

Idaho. 

Joe  DaIt 

Qneen's  River............... 

Scalea  A  Waimer 

Caraon 

Owrhee. 

Wafcontown 

Sontrh  ChariM  ...  - 

do 

KiDfC 

8abKo«a 

GambrinQa 

Boia6. 

liOOhftrd r...r..T-....r. 

Caraon 

Tremont 

Wajcontown 

Owyhee. 
Altnma. 

l^^amnwith  .................... 

Mammoth 

Victor 

Red  Waixior 

Mi^ttinfflT  ............ .......T 

Middle  Boia6 

Wide  Weat 

......do    a  .................... • 

Do. 

do 

MAIKE. 


SoUiTaa 


SolliTan 


Hanoook. 


MOISTTAKA. 


Algooqnin 

Alice 

Belmont 

Bonansft  Chief 
Borlington.... 

Carhuart 

Clipper 

Dexter 

Dmmlommond 

Blkhom 

GroYeGnlch.. 
Heineman .... 
Hdbock 


Flint  Creek.... 
Summit  Valley 
Silver  Creek..  . 
Near  Helena... 
Summit  Valley 

Bannock 

Sommit  Valley 

do 

Stemple 

Bald  Mountain 
Summit  Valley 

Silver  Star 

Slkhom 


Deer  Lodge. 

Do. 
Lewia  and  Clarke. 
Jefferaon. 
Deer  Lodge. 
Beaver  Head. 
Deer  Lodge. 

Do. 
Lewia  and  Clarke. 
Beaver  Head. 
Deer  Lodge. 
Madiaon. 
Jefferaon. 


Hope 

Horata&Olda 

Iron  Bod 

Keating 

Lexington 

MaDory 

MoLeod.  Conly  it  Murphy. 

Mount  Pleaaant 

Penobscot  and  Snowdrift . . 

Sheenon*a 

Silver  Bow 

Thornton 

Whippoorwill 


Flint  Creek 

HotSp'inga:.... 

Silver  Star 

Cedar  Plain 

Summit  Valley  . . 

Mineral  Hill 

MoClellanGuloh. 

Stemple 

Silver  Creek 

Bannock 

Summit  VaUey . . 

do :... 

Stemple 


Deer  Lodge. 
Madiaon. 

Da 
Jefferaon. 
Deer  Lodge. 
Madi8ra7 
Deer  Lodge. 
Lewia  and  Claika. 
DeerLodga. 
Beaver  Head. 

Lewia  and  darika^ 


NBVADA. 


Alexander 

Bacon 

Bluejacket 

Boaton.. 

Brunswick 

Bullion  of  Faradiae ... . 

California 

Cambridge 

Central 

Colombia  Consolidated 
Consolidated  Virginia  . 

Davton 

Dolores 

Douglass 

Bberhanlt  and  Aurora . 

Bmpire  State 

£ndo«rment    

Eureka 

Fairmount 

Foundry 

Gen.  Tbomaa 

Grand  Priie 

Humboldt 

Independenoe-NaviHio*  • 
Indian  Queen 


I 


Lang  Syne 
Leopara ... 
LodT..... 


Union 

The  Comstock 
Blue  Jacket . . 
The  Comstook 

do 
Mount  Rose 
The  Comstook 
Cambridge. 
Pine  Grove 
Colombia 
The  Comstook 

do 

Pine  Grove 

TheComatook.. 

White  Pine 

The  Comatock . . 
Black  Mountain 
The  Comstock . . 
WinneoDUCca  ... 

Eameralda 

Columbus 

Tuscarora 

Winnemucca  ... 

Tuacarora 

OneoU 

Tuacarora 

Sierra 

Cornucopia 

SUverPeak 


Nye. 

Lyon. 

Elka 

Lyon. 

Ormsby. 

Hambudt. 

Storey. 

Esmeralda. 

Do. 
Elko. 
Storey. 
Lyon. 
Esmeralda^ 
Lvon. 

White  Pine. 
Storey. 
Esmeralda. 
Lyon. 
Humbfddt. 
Esmeralda. 

Do. 
Elko. 

Hnmboldth 
Elko. 

Esmeralda. 
Elko. 

Humboldt. 
Elko. 
Esmeralda. 


Manhattan 

Mariposa 

Martb  White 

Meadow  Valley 

Morey 

Morgan 

Nevada 

Northern  Belle  Na  1 . 
Northern  Belle  No.  2. 

(>c«;idental 

Omega 

Pacific 

Paradiae  Valley 

Pioneer 

Rhode  Island 

Santiago 

Southweatem 

Star 

Starr  Sc  Grove 

Trench : 

Tybo 

Valley 

Vivian  

Wenban 

Wheeler 

Wilaon 

Winfleld 

Woodworth 


Reeee  River  . . . 
TheComatook. 

Ward 

Ely 

Morey 

TheComatook. 

do 

Columbus  .... 

do 

The  Comstock 

do 

do 

Mount  Rose  . . . 

Pine  Grove 

TheComatook. 

......do 

El  Dorado 

Cherry  Creek.. 

Lewia. 

TheComatook 

Tybo 

Pahranagat..., 
TheConwtock 

Cortes 

Wilaon 

do 

TheComatook, 
do , 


Storey. 

WhitaPfna. 

Tiinoohi. 

Nye. 

Ormaby. 

Storey. 

Esmeralda. 

Da 
Lyon. 
Storey. 
Lyen. 
Humboldt. 
Esmeralda. 
Storey. 
Ormsby. 
Lincoln. 
White  Pina. 
Lander. 
Lyon. 
Nye. 
Linooln. 
Ormsby. 
EurekiL 


Da 
Storey. 
Lyon. 


NEW  MEXICO.     ' 

Bremwa 

Silver  Flat 

1 

Grant.                      * 

Da                      ! 

Miembrea 

Miembrea 

Grant. 

Coaette        .     .^  x . . . ..      ....... 

do 

Weeks  &  Freah 

• 

NORTH  CAROLINA. 

inffh*r  A  'W'illia  Hill 

Guilford. 
Moore. 

.  McGinn 

New  York  and  North  Carolina. 

Capp*aHin 

NearChariotte 

Sixth  Consreasioinal 

Mecklenbnxg. 
Da 

Huston     ................. 

,  Gaston. 

Kndisill  

Da 

OREGON. 

CmnnAT  Orftek  

Conner  Creek 

Burnt  River 

Baker. 

Da 

Grant. 

''   Rve  Valley 

Rre  Vallev 

Baker. 

*  Gold  Ridce 

'  Virtue. -.r..           

Near  Baker  City 

Do. 

MnnnnHwital   , . , . . 

Granite 

'   Wood  &  E8t«r1»ook 

Burnt  River .,^,,.,-- 

Da 

S0X7TH  CAROLINA. 

HailA 

Sixth Jndiolal   ........ 

, 

» 
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KameofmllL 


Baltic 

BarbeeA  Walkttr.. 

Carrie  Steele 

Chriaty 

Criamon-Mammotb 

Darant 

Ely 

Jordan  (10  atamp)  . 
Jordan  (00  atemp)  . 
Leeds 


AlfALGABiATINO  MILL8— ConUnaed. 

IXTAH. 


District. 


Rush  Valley 

Hairiabnrg  or  SUrer  Beef . . 

Camp  Floyd 

Harnabntg  or  SUver  Beef . 
TinUc 


Coon^. 


Tooele^ 

Waahlnfton. 

Tooele. 

WaahinKton. 

Joab. 


Tintlc i  Salt  Lake. 

!       Do. 
Do. 
Washington. 


Weat  Ifoontain. 

do 

Harriaborg  or  SilTer  Beef 


y  ame  of  milL 


Hammoth-Cepperopolli 

Maraac 

IfcHenry 

IfUford 

North  Star 

Ontario 

Stewart  Nal ,.. 

Stewart  No.  3 

Stonnont 

Tintic 


Tintie.... 
Uintah... 
Park  City 
Hilfoid... 


Uintah 

Weat  Mountain 

do 

Harriabnrg  or  BilTsr  Beef , 
Tintio 


CooBtj. 


Jnab. 


Summit. 
Salt  Lake. 

Do. 
Waahington. 


VIRGINIA.. 


Colneper 

Laoe  BrotlMn 


Coohoo 


Colpeper. 
Fanqiiier. 
Looiaa. 


Morrow 

Bappahannock 


CordaTJlle 
Hartwood 


Buckingham. 
Blal^dl 


WYOMING. 


American 

Backeye  State 

Caribou 

Hartley 

Huff  Sl  Anaell 


California 

do 

do 

Miner's  Delight. 
California 


Sweetwater. 
Do. 
Do. 
Do. 
Do. 


Kvystone 

Miner's  Delight 

N.L.  Tamer 

Seg.  Miner's  Delight. 
Victor 


Douglass 

Miner's  Delight. 

California 

Miner's  IMIight. 
California 


Carbon. 


Do. 
Do. 
Do. 


AERASTRA8. 


ALABAMA. 


Name  of  miU. 


Houston  8l  Pinaon . 


District 


Thirty-third 


County. 


Cleburne. 


KameofmllL 


Diatriei. 


Comity. 


ABIZONA. 


Gross  &  Smith. 

Johnson 

Nash 


Huali^tai 
Weaver.. 


Mohaye. 

YavapaL 

Del: 


South  Oro  Belle. 
Thunderbolt.... 


Tiger 
Walk 


alker 


Do. 


CALIFORNIA. 


Champion 

Fresno  Enterprise 
Italian 


Independence. 
Potter  Ridge.. 


CalaToraa. 

Freano. 

Plumaa. 


Leper,  Keyeo  ft  Co 
Potter 


Angel'a 

.rrr.do. 


Do. 


COLORADO. 


George  Bachelder. 


Colorado 


Boulder. 


Rock  Point 


Iron  Springs. 


Ounqr* 


IDAHO. 


Bates 

Iowa 

Norton's. 


Yankee  Fork 

Granite 

Yankee  Fork 


LemhL 

Bois6. 

Lemhi. 


Scales  St  Wagner. 
Traak 


Canon. 
do 


OwT^eOb 


MONTANA. 


Black  TaO.. 
Olen  Egbert 


Black  Tail 


Deer  Lodges 
Do. 


H.  Siegchriat 
Schafer 


Sflrer  Star 

Oro  Fine  Gulch. 


Madison. 

Lewis  and  ClaikOb 


NEVADA. 


Chandler 


GoldHiU 


Storey. 


Willis 


Esmeralda. 


NEW  MEXICO. 


Skilliooma. 


PinoaAltoa. 


Grant. 


NOBTH  CABOLINA. 


OrifBth  Townahlp 


Naah 
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ABSASTBAS— Continned. 
OBEGOK. 


Haine  of  milL 

Difltiiot 

County.          i 

Kameof  mUL 

Biatzlet 

County* 

Tlomlo 

Granite 

Giant. 
Baker. 

Sngar  Pine 

Yank 

Joaephlne. 

lioCbid 

Chieken  Creek 

1 

WASHINGTON. 


Cooper  Sl  Lookwood 
SIu^Bbt 


Peehaston 
do ... 


Yakima. 
Do. 


Wiler  &  Miller 


Peahaaton 


SMELTING  WORKS. 


ARIZONA. 


Name  of  worka. 

District. 

Coonty. 

Name  of  worka. 

• 

Diatriot 

Coonty. 

Aflmal^ria r.   ..^....rr.r-- 

BiffBoir 

YavapaL 

CALIFOBNIA. 


Defiance. 
Modook. 


Co«o 

Lookoat 


Inyo. 
Do. 


Union  Consolidated. 


I 

1 


CerroGrordo 


Inyo. 


COLORADO. 


American 

Boston  and  Colorado . . 

Boyd 

Califomia 

Crooks .... 

Commings  Sc  Finn  — 

Daqaeene 

Elgin 

French  

Gage,  Hageman  it.  Co. 

Grant 

Golden 

Harrison 

La  Plata 


Califomia. 
Argo 


Califomia. . . 

Galena 

Califomia. . . 
Sacramento . 
Califomia... 
Golden  City. 
Califomia... 

do 

Golden  City. 
Califomia. . . 
do 


Lake. 

Arapahoe. 

Bomder. 

Lake. 

Hinsdale. 

Lake. 

Park. 

Lake. 

Jefferson. 

Lake. 

Do. 
Jefferson. 
Lake. 

Do. 


Little  Chief 

Lizzie 

Lincoln  City 

Malta 

Moora 

Norfolk  andOoray 

Ocean  Wave 

Ohio  and  ^i^ssonri 

Paeblo 

Raymond,  Sherman  St  MoEay. 

San  Juan  and  New  York 

Utah 

Windham 


Califomia 

do 

Avalanche  ... 

CaUfomia 

Golden  City... 
Uncompahgre 

Lake 

Califomia 

PnebloCity... 

Califomia 

Animas 

Califomia 

Uncompahgre 


Lake. 
Do. 
Summit 
Lake. 
Jefferson. 
Ooray. 
Hinsdale. 
Lake. 
Paeblo. 
Lake. 
San  Joan. 
Lake. 
Onn^. 


DAKOTA. 


ElReftigio. 


BearBntte 


Lawxenoeb 


IDAHO. 


Bay  Horse 


LemhL 


MONTANA. 


Alta  Montana 


Colorado. 


Jeffonon. 


Colorado  and  Moatana. 


Summit  Yall^y ... 


DeerLodfa^ 


NEBRASKA. 


Omaha. 


Omaha. 


Douglass 


STEYADA. 


Eureka  ConsolidaAed 
Hillside 


Eureka 
Briatol. 


Eureka. 
Lincoln. 


Riohmood 


Eureka. 


Eureka. 


UTAH. 


Chicago 

Flagstaff.... 

Frieco 

Germania. . . 
Great  Basin. 
Horn-Silver. 

Mingo 

Morgan 

Old  Sultana. 


Slagtown 

Sim  Francisoo 


Slagtown 

San  Francisco 


American  Fork. 


Tooele. 
Salt  Lake. 
Beaver. 
Salt  Lake. 
Tooele. 
Beaver. 
Salt  Lake. 

Do. 
Utah. 


Old  Telegraph.... 

Park  City 

Riverside 

Shauntle 

Troy 

Warm  Springs 

Waterman 

Williams  &,  Latey 


West  Mountain. 

Uintah 

Star 

do 

do 


Slagtown 
Star 


Salt 

Summit. 

Beaver. 

Do. 

Do. 
Salt 
Tooele. 
Beaver. 
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Name  of  mine. 

District. 

County. 

Name  of  mine. 

Dlstriot. 

Connty. 

'Boston ............... 

Greenlee  Gold  Monntain 

Apache. 

Jackson 

8  miles  northwest  of  Presoott 

YavapaL 

CALIPORNIA. 


A.  B.C. 


Alpha  

Anierican 

Do 

BaldMouDtaio. 

Biillarat 

Baujshart 

Barker 

Barton  &  Co... 

Bay  ('ity , 

Be' 


Bij:  15<'ui1  Klamath .. 

Block  Ha\»k 

Blukcly 

Bl<»oiuing  Ditch  Company 

Blue  I^iukn 

Blue  Gravel 

BlnePoiul 

Blue  Tent 

Bonanza  

Do 

Borlaoils 

Boston 

Brown  Bear 

Buckeye 

Bunker  Hill 

Cafion  Creek 

CttlT 

CaiTol 

Cednr  Creek 

Centennial 

Center  Bar 

Center  Placer 

Chamheilain 

Chapman  Sc  Fiaher 

Chas.  Toarot 

China  Creek 

Ghrlstmas  Hill 

Claremont  Peak 

Coil 

Consolidated  Amador 

Cook's  Cafion 

Cox  &  Gourley 

Covotte  Gulch 

Culver  &Co 

Cunningham 

Cmnage 

Danlanelles 

Davis 

Davis  4c  Wilson 

Deep  Bine 

Del  Norte 

Deunerhrinka 

Derbec 

Divoll 

Dry  Creek 

Duncan  Cameron 

Dnryea 

Enreka 

Evans  &  Bartlett 

Excelsior 

Fort  Goff  Creek 

Franklin 

French  Corral 

Fry  Brothers 

Folton&Co 

Garden  Gnlch 

Go<lfroy 

Golden  Rock 

Gold  Run 

Good  Friday 

Grihbles ^.. 

Hager  &  Haas 

Hancock  , 

Happ)'  Camp , 

Happy  Volley 

Haiuen 

Hardscrabble 

Harvey  Brothers , 

Hidden  Treasure 

Hiyou 

Holmes  4c  Green 

Holmes  St.  McMahon , 

Hooper  Hill 

Habbard  &.  Edwards  .... 

Hungarian  Bill , 

Hupp  &  McMurray 

Inucpendent 

Indian  Cafion 

Indian  Bill 

Iron  Monntain .. 

Jacob 

Jncobs  &  Co 

Jacobs  No.  2 

Johnston 

John  Young 

Junction  Bar 

Xeefer 

Kentuok 

^isman  &  Steele 

XlostmandtCo 


Callahan's  Ranch 

Nevada 

Porlwine 

ScboHtopol 

Forest  City 

North  Bloomfleld 

Whisky  Creek 

T)utchFlat 

Ook  Bar  

Indian  Creek 

Cafion  Creek 

Scott  Bar 

Near  Quincy 

Placoi-ville 

Brush  Creek 

Wolsev'sFlat 

Sucker  Flat 

Smartsville 

Sucker  Flat 

HowhindFlat 

Mokelumne  Hill 

ScottBar   

Wolsey'sFlat 

Lewistou 

Buckeye 

10  miles  S.  W.  Happy  Camp 

GoldRun :.. 

Poker  Flat 

McAdams  Creek  

Dutch  Flat 

Virginia  Bar 

Hayfork 

Trinity  Centre 

Lewiston 

Arkansas  Bar 

Hayfork   

Happy  Camp 


CUiremontHiU. 
Tiinity  Center. 
Pineurove .... 


Moonlight  Mountain . 

Gibsonville 

Indian  Creek 

Gold  Lake 

Lewistcm 

Yankee  Jim's 

Forest  Hill 

Sonora 

Gold  Hill 

Angel's 

Huppy  Camp 


North  Bloomfleld 

Sonora 

Igo        

McAdams  Creek. 
Mokelumne  Hill . 

do 

Red  Hill 

Smartsville 

Sciad  Valley 

Dutch  Flat 

French  Corral  ... 

Hayfork 

Magalia 

Weaver 

Grass  Vallev 

Near  Groveland  . 

Gold  Run 

Perkins  Bar 


Junction  City  ... 

ScottBar 

Happy  Camp 

Mokolumne  Hill. 

Groveland 

McAdams  Creek. 

Weaver 

Michigan  Blufls  . 
McAdams  Creek. 

ScottBar 

Weaver 

ScottBar 

Hayfork  

[uincy 

eaver 

Iowa  Hill 

do 

GoldRun 

Whisky  Creek... 

Red  BUI 

ScottBar 

RedHiU 

Indian  Creek  .... 

OroFino 

ScottBar 

Angel's 

Brush  Creek 

McLaughlin  Bar . 
ScottBar 


%\ 


Siskiyou. 

Nevo^da. 

Sierra. 

Nevada. 

Sierra. 

Nevada. 

Shasta. 

Placer. 

Siskiyou. 

Do. 
Trinity. 
Siskiyou. 
Plumas. 
£1  Dorado. 
Butte. 
Nevada. 
Yuba. 

Do. 
Nevada. 
Sierra. 
Calaveras. 
Placer. 
Nevada. 
Tilnity. 

Do. 
Del  Norte. 
Placer. 
Sierra. 
Siskiyou. 
Placer. 
Siskiyou. 
Trinity. 

Do. 

Do. 

Do. 

Do. 
Del  Norte. 
Nevada. 
Plumaa. 
Trinity. 
Amador. 
Plumas. 
Sierra. 
Siskiyou. 
Sierra. 
Trinity. 
Placer. 

Do. 
Tuolumne. 
Sierra. 
Calaveras. 
Del  Norte. 
Trinity. 
Nevada. 
Tuolumne. 
Shasta. 
Siskiyou. 
Calaveras. 

Da 
Trinity. 
Yuba. 
Siakiyou. 
Placer. 
Nevada. 
Trinity. 
Butte. 
Trinitv. 
Nevaoa. 
Tuolumne. 
Placer. 
Trinity. 

Do. 

Do. 
Siskiyou. 
Del  Norte. 
Calaveraa. 
Tuolnmne. 
Siskiyou. 
Trinity. 
Placer. 
Siskiyou. 

Do. 
Trinity. 
Siskiyou. 
Trinity. 
Plumss. 
Trinity. 
Placer. 

Da 

Da 
Shasta. 
Trinity. 
Siskiyou. 
Trinity. 

Da 
Siskiyou. 

Da 
CalaTsiM. 
Butte. 
Siakiyoii. 

Do. 


La  Grange 

Lenuot  Brothers 

Lewiston 

Liberty  Consolidated  . . 
Lincoln,  Hart  &  Henry 

Little  Grizzly 

Liti  le  Keneshow 

LitiloYork    . 

Luwdcu  &  Bates 

L.\on  Gravel 

MabioH  i^ench    

Mncker.l  Back 

Mugnlia 

Mammtith 

Do 

Maniniut  h  Bar 

Manzauita 

Martin.  Andrews  &Co. 

Maxtleld&Co 

Mel  'an  hy 's  Diggings  . . 

McElroy 

McKenua 

Mensnur  &  Co 

Michigan  Bar 

Milton   

M  iocene 

Moffut  d:  Barnes 

Morning  Star  

Montezuma 

Morrison  Gulch 

Morris  Ravine 

Mott  6c  Co 

Mountain  View 

Muc-a-muc 

Mui] 
Nagie. 

Nash 

Nevada 

New  Castle 

New  River , 

New  York 

North  Bloomfleld 

North  Fork 

Oak  Grove 

Old  Channel 

Orion 

Oroville 

Pacific 

Paotolus 

Paragon 

Paterson 

Pattison 

PeUet  4c^  Truitt 

Penobsoot  

Philip 

Pioneer 

Plumas 

Poker  Bar 

Point  Bar 

Polar  Star 

Prenkel 

Raum's 

RedHiU 

Ricci 

Rock  Creek 

Role  Brothers 

Sacks 

Sailor  Flat 

Saw  MiU  Flat 

Segalia 

Shady  Glen 

Shanghai 

Sberiann 

Shoo-Fly 

Sinclair 

Siwash 

Skunk  Point 

Slattery 

Smartsville 

Smith's  Flat 

Solas&Co 

Southern  ChMS 

Spring  Valley 

Squires 

Steep  Hollow 

Sturtevant 

Sucker  Flat 

Sunken  Flat 

Sunnyside 

Swamp  Angel 

Thomas 

Thompson 

Trinity 

Trinity  C.  and  H.  Co 

Tmckee 

TuU&Co 

Union  ConsoUdalad.. 

Union  Flat 

Union  GrsTel 

Union  Hill 

Vance  Bar 


La  Grange 

Oak  Bar  

Junction  City 

Little  York 

McAdams  Creek  .. 

Poker  Fhit 

Cherokee  Flat 

Little  York 

Lowiaton '..... 

Placervillw 

Weaver 

Washingt'on 

Mauulia 

Mokeluniuo  Hill . .. 

Red  Hill 

Auburn 

Nevada    

Scott  Bar 

do 

Columbia  Hill 

Angel's 

Junction  City 

Callahan's  Ranch .. 

ScottBar 

French  Corral 

Oroville 

Valocito 

Iowa  Hill 

Lewiston 

Tiinity  Center 

Morris  Ravine 

Oak  Bar 

ScottBar 

Happy  Camp 

ScottBar 

Greenwood , 

Trinity  Centre  .... 

You  Bet 

Newcastle 

Cedar  Flat 


Seneca 

McAdams  Creek. 

Magalia 

lowaHiH 

Oroville 

Humbug 


Bath 

Oleota 

Cox  Bar  

Yreka 

Mokelumne  HiU 

Lewiston 

Quarts  Valley  . . 

Quinoy    

Havfork 

Dutch  Flat 
Scott  Bar 
do 

Magalia 

Sweetland  Creek. 

Nevada 

Weaver 

GoldRun 

Blue  Tent 


Alt* 

Hayfork   

Perkins'  Bar 

Trinity  Center... 
Cherokee  Flat... 
MoAdama  Creek. 

Big  Bar 

Junction  City... 

Sucker  Flat 

Douglas 

Oak  Bar 

Dutch  Flat 

Cherokee  Flat... 

Gibsonville 

Dutch  Flat 


Iowa  HiU 

QuarU  Valley 

Seneca 

LoweUHfll... 

BeottBp* 

Seiad^ 


Stanislaus. 

Siskiyou. 

Trinity. 

Nevada. 

Siskiyou. 

Sierra. 

Butte. 

Nevada. 

Trinity. 

£1  Dorado 

Trinity. 

Nevada. 

Butte. 

Calaveras. 

Trinity. 

Placer. 

Nevada. 

Siskivon 

Do. 
Nevada. 
Calaveraa. 
Trinity. 
Sinkiyou. 

Do. 
Nevada. 
Butte. 
Calaveraa. 
Placer. 
Trinity. 

Do 
Butte. 
Siskiyou. 

Do. 
Del  Norte. 
Siskiyou. 
El  Dorado. 
Trinity. 
Nevada. 
Placer. 
Trinity. 
Calaveraa. 
Yuba. 
Plumas. 
Siakiyou. 
Butte. 
Placer. 
Butte. 
Siskiyou. 
Yuba. 
Placer. 
Amador. 
Trinity. 
Siskiyou. 
CalaTeraa. 
Trinity. 
Siskiyou. 
Plumas. 
Trinity. 

Da 
Placer. 
Siakiyou. 

Do. 
Butte. 
Nevada. 

Da 
Trinity. 
Placer. 
Nevada. 
Shasta. 
Trinity. 
Placer. 
Trinity. 

Do. 

Do. 
Butte. 


Trial 
Tri 


Ik 
Bi 

««- 
I 
1 
1 
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▼an  Emmood^. 

Yfl^nnilioB 

Virirtola   

Yirzinte  Bar... 
▼nioaiio 
Wt^rer  Crttik . 
WmrerTille    .. 
W«0il'ii  Point.. 


Mlrhiran  BtalT. 

MerMith 
i  nowlaiwl  FUi. . 

Fedit  Rar 

PiiKtGror©   ... 

;  Wravrr 

:  W««rerviI1e.  . 
!  6ai«oaHiU.... 

lone 


.   Placer. 
,  Botte. 

.,  8i*-iT». 
>  SiakiToo. 
:  Amailor. 
:  Trimly. 

Do. 
I  Tai>a. 
Am  dor. 


WhitoevikCo 

Wide  Wcat 

WUliama 

Wilt 

Wiltshire 

Wisirat«> 

Wrif^bt  ik  FleCeher 
Wyandotte 


PineGrore.. 
I^wHlBUl  . 
Indian  Cmk. 
CaAon  Creek 

Cox  Bar  

Happr  Camp 

OroTJlle.IIIli 


i 


Nrrada. 

Siakiyeo. 

Trinity. 

l>o. 
Del  Norte. 
Snikiy< 
Batle. 


COLORADO. 


Bln<*Rir)rr    1 

CaahCraek I 

Xdwatd 

Bafan'a  PMk 

L.tLAnliar ^ 


Ahna Park- 

Bevan    ■  Sammit. 

Hone I  Cbaifreu 

JackMiB ;  ClearCreek. 

Hahn*aPeak Boatt. 

Gnua  YaiJey '■  ClearCreek. 


.1 


Oro 

Parrot  City 
Bob  Roy.... 
8ialer 


California 

do    

Snanlding 

Near  BreekenidM 
CaUtenU 


LaPlatn. 
Sammit. 
Do. 


DAKOTA. 


Battle  Oeek.... 
Black  nuU 
Cah*m  Ciiy  Bar. 
CaiMlrC  ffx-k  ... 
Fort  M««d« 


Battle  Cra^k. 
Ruekerrille . . 

Ca5on  

do    

Roby 


Cnater. 
Pennincton. 

Do. 

Do. 

Do. 


Harmon  ik  Rbobach 

Last  Chance  Bar 

McKay  ikRoaa 

Stoekaile 

Swede  Bar 


Jeamleand 

CaAon  

Cape  Rom.. 
Confederate 
do 


lio 
La 
Pcnningti 

Do.* 


GEORGIA. 


Battle  Braneh 

Chlcaeoaiid  Georirta 

ClereUnd  amd  Buggi  Branch 
Cofios  .  ........•••  .. 

FiO(ll«*y  

Foreat  Springs 


Twelfth  ... 

do    ... 

Thirteenth 
Tenth  ... 
Twlfth... 
Fuorth 


I/ompkin. 

t>o. 

Da 
Union. 
Lam}ikin. 
White. 


!  Glade  

;   Griscom    

I  Hand  ik  Rarlow. 

Naeoochee 

:  Siiea 


HaU. 
Lnmpkin. 

IHk. 
Whit«^ 
Cherokee^ 


IDAHO. 


CnppiarulU  , 

HanlMr  rahl»l«* 

Hrm    B*-n  Wilnon    

Voblf.  Lower  Sl  Mann. 


I  Moore's  Cr»ek 
i  ElkCrf«k      ... 

.    Pioneer 

.  i  Moor«'s  Creek 


B<>i96. 
Altnraa. 
Buiji^. 
Do. 


R.  W.  Spencer 

Steven>oo  Sl  Noble 
Thome  Creek 


Boston Boii>^ 

Pi«»iiper     i        Do. 

Moore'sCreek Do. 


MONTANA. 


Bannock 

Biitl'-r  A  Arderson 

Califnt^i.i    

Cha*  Pi-Mie 

Dianiond     

Morgan  i^r 

Noyes&  Upton  ... 


Raonork  Beaver  Head. 

,  "HetwlerHon  Gnlch l>t^r  Lodge. 

'  Tb«Hiip»  tn  Galch Meagbt-r. 

.  McCIHbui  Galcb D  er  Lodge. 

G«Tman Meagher. 

•  ThomiMmn  Halch Do. 

,  Summit  Valley    Deer  Lodge. 


Oto  Fine 

Pionp«»r        

Sbonp  Sc  Blame . . . . 

SqnawGalch 

Tiib-tH  St,  Ramsey . 

Whit**  Bar 

Wm.  A.  Cbeesman 


ItMlependenoe Deer  Lodgeu 

!  Nelson !        Do. 

=  Mf-Clellan  Gnlch Do. 

.  GoldHiU    Da 

Thomp»*in  Creek Meagher. 

i  Bannock Brav*-r  Read. 

'  Lai»t  Chance Lewis  and  Clarkak 


NORTH  CAROLINA. 


B«-aver  Dam 
Cochrane  — 


El  Oomdo 
Nrai  Troy 


Montgomery. 
Polk. 


t'  San  Cbristiaa. 

I 


Near  Coltunbna Montgomery. 


OREGON. 


Ah  Moon 

AiMierHor  A  McCall 

B.iif>ley 

BitiKlev  Sc  Daley  — 

BUck'llMwk  

Bine  (inivel    

Bonic  St.  Lacaa 

B<Mwell        

Cainpliell  dt  Co 

Cafioii  Sci'o    

Car->«»n  Sc  Johnson . . 

Catchiuen — 

Cbaple&Co 

Chas.  Dwelley 

Colt  dc  Co 

Coi|uillH  

Co,\  ute  Gnlch 

D.  A.  Lrt'Vens 

DtfTenport 

I>«^i>Cre«*k 

DeiuM-lles  &  Co 

Or>'  Diggings    

Dyer  &  Sun 

XriCMin  Uwcns 

FiarrisGalch 

Fort  Lain 


.  ShasU 

Anhlaod 

Focabontaa  

do  

'  Near  Randolph 

,  Yank 

,  Giant  

Willow  Creek 

Sha«ta  

Mar>sville 

;  Murphy      

Cafionrillo 

'.  UuioDtown    

Green  Mountain 

Ilumloldt  BaHiu 

Near  Raodotph 

Co\o*e(.'reek        ..  . 

Bi:;  Bend  Cow  Creek 

Fotty-mne 

Elkt  reek 

Waldo 

Dry  Diggings 

Green  ilountain 

RockCm-k 

Farria  Gnlch 

Fort  Lam 


Baker. 

Jacknon. 

Baker. 

Do. 
Co(>e. 

Jooephine. 
Gr^Dt. 
Baker. 

Do. 
Grunt. 
JoNephine. 
D«»uelas. 
Jackson. 
Dituglaa. 
Baker. 
Coos. 
Jackson. 
Douglaa. 
Jackson. 
Grant 
Josephine. 
Jackaon. 
Douglaa. 
Grant. 


Do. 


FortT-nine 

Fuller    

GinLin 

GoC  Triplet  A  Chapin... 

Grand  ^pidegate 

(tro(«s  Bmthem 

Ha\es  ik  McGmder    

HilliB 

Jnnes.  Rivers  St.  Co 

Jofiephine  

KIopp  A  Johnson 

LaswiIld&Co         

Lj-w  Cooper  St.  Co - 

Littiefield  Sc  Duckworth. 

Manrsville 

Marshall 

McWiIliams  &  Ash 

Merrism  Sc  Anderson  — 

Neversweat 

Onb«»me      

Pioneer  BUick  Sand 

Porti-r&Co 

Powers  &>  Co 

Prairie  Diggings 

Rock  Creek. 

Rogers  ik  Copeiand 


Fortv-nine 

Big  liend  Cow  Creek 

Uuiontown    

Giaiw  Creek 

Applegaie   

Wo!f    reek  

Sam's  Valley 

Mar\8vilie 

BliieCafkon  

Ko  ue  RiTer 

Granite 

Rocki'reek 

PocahoDtas   

Blue  Cafiun 

.  .     do  

Coyote  Creek 

Cafiunville  

BiK  Bend  Cow  Creek. 

Pocahontas         

Chicken  Creek 


Chicken  Creek. 
R\*e  Valley .... 

lurysTdle 

Rock  Creek.... 
Mormon  Baste. 


Jackson. 

DoiikIss. 

JacknoD. 

Jonephine. 

Jackaun. 

Do. 

Do. 
Graut. 
Bak-r. 
Jociephine. 
Grsnt. 

Da 
Baker. 

Da 

Do. 
Jacttscm. 
Dunelaa. 

Da 
Baker. 

Da 
Cooa. 
Baker. 

Da 
Gmnk 

Da 
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KanM  of  mliM. 

IMslrfel. 

Vaae  of  mtee. 

DUtrlet 

COfMltft 

Salmon      ........... ...... 

Bi|r  Bend  Cow  Creek 

Pocahontae 

Boaglaa. 
Baker. 
Jackeon. 
Grant. 
Do. 
Jackton. 
JoarphlBe. 
Baker. 

Sterling 

Sterftef 

^aekeoB. 

Salmon  CrMik ............ 

BteTrnaon 

ShaataT 

Bakrr. 

Kjiltmarali  Ar.  tin                            .     _  . 

StorliDfC 

Mar>STi]le 

Snininit ...........'.... 

Do. 

Smith       

Ibompeoo   

liar\  ftTille 

TfaII  Rnn 

Ofiint. 
Do. 
Jowpbine. 
Wmieo. 

Sproul 

Sana  IT  Lake 

Cafiflo  CftT ..,.. r. 

Trail  Creek 

Applpgate  

Waldo            Waldo 

Stmni  Cwr                 ....   .  . . 

GraMCreek 

Khaata 

Wk>kal«er  ik  Co 

William  Ruble 

Oeboeo 

Steiger'8  Ft  ench  Gulch 

CojoieCreek  

JaekMW. 

SOUTH  CAROLINA. 


Crewer 


UTAH. 


ArjEonant 


WeetMontste. 


Salt  Lake. 


WASHIHGTON. 


CafioD  Creek. 
Sabj  Creek  . 


Skagit. 
do 


Do. 


Swank  Cieek 


II 


Takkna. 


DITCHES. 
ALABAMA. 


KaMOoTUML 

Diatciel 

COOB^. 

VameerUao. 

Dtotrlet. 

Coonty. 

Uaho 

Clay. 

1 

1 

1 

Greenleo  Gold  MbimtBla 


yoltorePipoLiM. 


Maricopa. 


MOVTASTA. 


Bireb  Creek  ... 

Camaa 

Diamood    

Hafl  Colombia. 
John  Nojea  ... 


Tlu»aip«on  Golch 

do 

German 

IodepeDdra«<e  ... 
Sammit  TaUey  .. 


liO. 

Do. 
Deer  LodOL 
Do. 


Pioneer  and 
Rork  Crenk. 
SmNrt'n  Creek 

WhiTcBar 

William  A 


Ifelaon 

Sqnaw  Gnfch 

OenderMMi  GtUcb 
Bannock  


Deer  Lodge. 

Do. 

Do. 
Beav*  r  Head. 
Lewie  and  ClarlMk 


IDASa 


Alderaon 

Cbriaty  

CrepiAcnlla 

Caddy 

Donn   

Zaat  Moore's  Creek. 

Bannoo 

Lambing 


Moore's 

do 

do 

do 

do 

do 

do 

do 


Do. 
Do. 
Dou 
Do. 
Do. 
Do. 
Da 


Monncain 

Plowman 

Spencer 

Stprennon  A  Ifoble. 
THomCr^ek     


Upper  . 
Wiiaon 


I  SIk  Creek 

Moore'd  Creek 

...    do 

Ronton 

Pion«er 

Mooro'a  Creek 

do 

Pioneer 


Aim 

BoinA 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


GXORGLA. 


Anicalnia  and  Xtowak 

CooMk  Creek 

Dabionesa , 

Glade 


.:    FoOTth  . 

I  T^nrh    . 
I  Twelfth 

: do. 


Daweon. 
Union. 
Laraukin. 
HalL 


Hand   

Nai'Doeheo  . 
Sin^cftiin ... 
Tuwn  Creek 


TweirUa 

Tb.id     . 

I  Twelfth 

•  Fonnb  . 


Lnmpkln. 
Whiw. 
Lnmpkfn. 
White. 


DAKOTA. 


BattleCreek  

Black  Hille  C.  A  W.  Co 
Black  Hilla  Placer  Co... 


Batrle  Creek 
Wliituwood.. 
RockTille.... 


Coater. 
Lawrenoe. 


Laat  Chance — 
McKay  A  Uoaa 
iHoekiMle 


..  t'allon 

..  Capn  flnm  . 
.j  Coaloilerace. 


Pminfnfftnn. 
L«iwii-m'0. 
Do. 


COLORADO. 


Blfc  JtiTer. 


Habn'a 


Park. 

Snnmitb 

Boait. 
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DITCHES— CoDtinued. 
ORBOOK. 


KAme  of  line. 


Aadenon  &  HeCaU 

Afthlftnd 

BaUleT 

Blue  Gravel 

Borne  &  Lacaa 

Canon  &  Johnacm 

Catchings 

Chapd&Co 

Charlen  DweUey 

€k>lt  &Co 

D.  A.  Levens 

P.F.Salmon 

BeepCreek 

Desselles  &  Co 

Dyer  &  Son 

£1  Dorado 

FarrisGolch 

Fortv-ninet 

OinLin 

Goflt;  Triplett  &  Chapin. 

Qrand  Applegate 

Gross  Brouiera 

Hayes  Sc  MoGmder 

HflUs 

Humboldt 

J.B.  Gardner 

J.6.  Fuller. 

J.N.Oabonie 


IMatriei. 


Aahland 

Forty-nine 

Pocahontaa 

Gant 

Granite 

Mnrphy 

Cafionville 

Uniontown 

Green  Hoontain 

Humboldt 

Big  Bend  Cow  Creek. 

do 

Elk  Creek 

Waldo 

Green  Mountain 

Shasta 

Farris  Gulch 

Forty-nine 

Uniontown 

Grass  Creek 

Applegate 

wolf  Creek 

Sam's  Valley 

Marysville 

Cafion  City 

Granite 


Coon^y. 


Biff  Band  Cow  Creek 


sigisaBc 


Creek 


Jaekaon. 

Da 
Baker. 
Jooephlne. 
Grant 
Josephine. 
Douglaa. 
j  Jackson. 
I  Douglas. 
!  Baker. 
Douglas. 

Da 
Grant. 
Joseph  ina 
Douglas. 
Baker. 
Jackson. 

Do. 

Do. 
Josephina 
Jackson. 

Do. 

Do. 
Grant. 

Do. 

Da 
DoQglaa. 
Baker. 


I| 


Name  of  line. 


Jones  A  Carpenter 

Josephine 

Klopp  4t  Johnson 

Lake 

Lew  Cooper  &  Co 

Littlefleld  St,  Duckworth. 

Marshall 

Marysville 

Mc\^Uliams  &  Ash 

Merriam  A  Anderson . . . . 

Miner's 

Nelson 

Piooeer 

Placer  Gold 

Powers  &  Go 

Prairie  Diggings 

Rock  Creek 

Saltmarsh  Sc  Co 

Squaw  Lake 

Steam  Beer 

Sterling 

Thompson 

W.Bosswell 

W.Rush 

Waldo 

Wiokaiser&Co 

Wolflnger 

Young  &Bimbol 


Diatriet. 


CoobIj. 


Poeabontaa. 


Granite 

Bock  Creek 

Pocahontaa 

Blue  Cafion 

Coyote'Creek 

BlueCaSon 

Cafionville 

Big  Bend  Cow  Creek 

Marysville 

Pocahontas 


ClarksviUe  ... 
Rye  Valley... 
Marysville — 
Rock  Creek... 

Sterling 

Applesrate  — 
Grass  Creek . . 

Sterling 

Marysville 

Willow  Creek. 
Coyote  Creek . 

Waldo 

Oohoco 

Cafion  City ... 
Sumter 


Baker. 

Josephine. 

Grant. 

Do 
Baker. 

Da 
Jackson. 
Baker. 
Douglaa. 

Grant 
Baker. 
Coos. 
Baker. 

Da 
Grant 

Do. 
Jackson. 

Da 
Josephine. 
Jackson. 
Grant 
Baker. 
Jackson. 
Josephine. 
Wasco. 
Grant 
Baker.    - 
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Acoidenta  in  deep  mines 173-177 

Accidents  in  pUoer  mines 204 

Accidents  to  ditches 235-236 

Accounts. in  Ssn  Fnmoisco  mint,  system  of 309 

Adacoanty,  Idaho 52,56 

A^UBting  room,  Carson  mint 391   | 

Adjusting  room,  San  Francisco  mint 398 

Advance  in  mining  indostry  inpastdeoade xii 

Agitators  in  amalgamating  mills 267 

Air  compressors  and  blowers  or  fims 151 

Alabama,  arrastras 281,527 

Alabama,  deep  mines,  directory 511 

Alabama,  deep  mines,  means  of  handling  water 143 

Alabama,  deep  mines,  supplies,  cost,  and  consumption 160-161, 170, 172 

Alabama,  ditches,  cost  of  plant 211 

Alabama,  ditches,  directory 531 

Alabama,  ditches,  grade  and  dimensions 223 

Alabama,  ditches,  plantof. 206 

Alabama,  flumes 229 

Alabama,  length  of  water  season 215-216,219 

Alabama,  product  of  precious  metals , 344,848,354-360 

Alabama,  product  of  precious  metals  in  deep  mines 844-845, 348, 849, 354 

Alabama,  stunp  batteries 248 

Alaska,  product  of  precious  metals » 329,858,360 

Alpine  county,  California 26 

Altitude  of  mining  districts : 106-120 

Altitude  of  placer  mines 178-180 

Altitude  ef  shafts  of  the  Comstock  mine Ill 

Alturas  county,  Idaho 54,56,57 

Amalgam  caught  in  battery 257 

Amalgam  distributed  in  sluices 198-200 

Amalgam,  retorting  of 200 

Amalgamating  mills 242-285 

Amalgamating  mills,  directory 524-527 

Amador  county,  California 9,10,16-17 

American  Fork  district,  Utah 444-445 

American  Journal  of  Science  cited 16,27 

American  ownership  of  deep  mines Ill 

Analysis  of  soil,  Golden.  Colorado 61 

Ancient  fluvial  system,  California 180-181 

Animas  district,  Colorado 83 

Annealing  room,  Carson  mint 390 

Annealing  room.  Sac  Francisco  mint 398 

Antelope  district,  Utah 475 

Antimony  mines  in  Utah 463 

Apache  county,  Arizona 47 

Applegate  district,  Oregon 28 

Arapahoe  county,  Colorado 64,332 

Arizona,  amalgamating  mills 259,262,524 

Arizona,  arrastras 281,527 

Arizona,  deep  mines,  directory 511-512 

Arizona,  deep  mines,  means  of  handling  water 143 

Arizona,  deep  mines,  supplies,  cost,  and  consumption 160-161, 170, 172 

Arizona,  ditches,  oostof  plant 211 

Arizona,  ditches,  directory • • 581 


Psge. 

Arizona,  ditches,  grade  and  dimensions  of 223 

Arizona,  ditches,  plantof 206 

Arizona,  flumes 220 

Arizona,  mineral  belt 5 

Arizona,  getological  sketch  of 44-52 

Arizona,  length  of  water  season 216,219 

Arizona,  placer  directory 529 

Arizona,  product  of  precious  metals 819-822, 351 

Arizona,  product  of  precious  metals  in  deep  mines 820-321 

Arizona,  roasting  furnaces 270 

Arizona,  smelter  directory 529 

Arizona,  stamp  batteries 218 

Arizona,  steam  hoisting  engines 126,183 

Arizona,  transportation  of  precious  metals  through  WeUs,  Fargo  &  Co.'s 

Express 866,371 

Arrastras 280-285,527-528 

Artesian  wells,  Colorado 61-62 

Arts,  precious  metals  used  in 876 

A  shbrook  district,  Utah 484 

Assay  of  ore 269 

Assay  office,  receipts  at 874-375 

Assay  plant,  Carson  mint 893 

Assay  value  of  fine  bullion 3GI 

Assayer's  department,  Carson  mint 392-893 

Assayer's  department,  San  Francisco  mint 400 

Auriferous  gravel  deposits,  sections  of 12-14 

Auriferous  gravels 11,17,21,55 

"Auriferous  gravels  "  of  Professor  Whitney  quoted 10, 80, 47, 201 

Auriferous  sends,  Oregon  and  Washington 27 

Austin.  Nevada    32 

Average  product  of  gold  and  silver  per  square  mile  and  per  capita 860 

B. 

Baker  county,  Oregon 27,28 

Baker's  Park,  Colorado 83 

Banner  district,  Idaho 57 

Barney's  Cafkon  mines,  Utah 420 

Basslt 27,181 

Batteries,  stamp 257-258 

Bay  Horse  district,  Idaho 58 

Bear  Butte  district,  DakoU 91,93 

Bear  Gulch  mines,  Utah  .." 412-416 

Bear  Lake  county,  Idaho 59 

Beaver  county.  Utah 41,464-476 

Beaver  Head  county,  Montana 96,97,100 

Beaver  Lake  district,  Utah 474 

Becker,  George  F v,  1,8 

Becker,  George  F.,  geological  sketch  of  the  Padflo  division 5-59 

Bedrock  of  placers 181,182 

Bell  or  gong  as  mine  signal 141,142 

Bent  county.  Colorado * 64 

Berg- nnd  hiittenmKnnische  Zeitung  cited 266 

Bevan  district,  Colorado 72 

Big  Cottonwood  district,  UUh 427-430 

Bingham  cafion,  Utah 408-412 

Bingham  gold  placers,  Utah 419-420 
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olaketdhof... 


Blut  engliiM  M  LcadvUla  . . 
Block  Hills,  IVikotn,  RBolotd 

Bl«lte,W.P..oiii^ilonorM        

Blftko.W.  P.,  HlinuiU  of  gold  exported  from  8u  Frudaco  . . 
Blafllinji'iiplacerH 


»,18,M,IE,» 
e»-»4 


BliDilSprins-dU' 

BLiivprH  qrXaua,  diHmlintioo  of. 151 

Slue  LeJBpdUtriot.Dtah *<3 

IMIera,  Canon  mint 3S3 

Bollfr»,docpminm - 153-I5t 

BoMbBein,  I<liiho,wIeofira(« - 55-56,238,2)1 

fitdsi  county,  Idaho 62,5«.57-i» 

BonBnjiidrflnwl M 

SI 


BoBUCTllle  lake  itudicd  by  Q.E.  CUbert.. . 

Boaldercounly.  Colorado 

Bonldar  dWrlct,  Cuh 

Bowls.  Aug.  J.. Jr.,  feed  plpM- -  ■  ■ 

,Bow<e,  Aag,  J., Jr.,  mlner'a  Inch 

BoiEld*rfonnt]-UUh 


.nidkrt 


BnllloD,  lUsn.T  vnlnflOf  flBa.. 

Bullion  from  retortii.     

BnllloD  prodnol,  Colorado  . . . 
Bullion  product,  LndTlUe... 
Bullion  product,  United  Stati 
Biiillloii  prodnct,  vorld,  annn 

BnlIlDD  prodnot,  Utah 

Bnllkra,  Bod  Frimciaco  mint . 
Bnllion,  tm-m,  In'^r&da.  . 
BdIIIou.  Ir.nurof  Bamlgomatl 
BaUion.  InDnpoTtAlionuf 
3oti:hiiri1,B<'ii  H.CesUiusI 
Bomt  Rivtrdii-trlct,  Oregon 
Bntte  county,  C>llfC>nila 


..  J70.3T1 

•3, 174, 375 


Calar 


California.  amalgamaUng  mllli,  pUot i 250,183 

California,  arraatraa 181,E37 

CaUfomla,  i.urif.-rona  giaTela      10^ 

California,  (onilictbotweeiihydraalloitiiBlagaiidafiiaBltandlntenat*.-         tCa 

Califonii«,deepdilEosiilrooloT  t]3-513 

Califomla,  de«p  mlnw,  meuuof  IiaodlliiKnter 148 

Ca^omia,  deep  minea,  mppliea,  <^o«t  aad  aDiuaiDpCloD       -  -. IMl-lBl,  ITO,  172 

CallfoniUdialriot.  Colorado TT 

Criifomla  ditches,  co«t  of  plmt S11-3I3 

Callfomiadltchei,  plant  of I(M-307, 200, 210 

CaliCamia  dltchea,  grade  aDddlmenilou...... 223 

CaUfainlit  dumes ............... 229-230 

C»lifoniia.geologlcalsk&tchof  7-W 

CaliforDia,  length  nfwulorBeaaon !1S-!1T,:1I) 

California,  placer  <U re i:tory  S2»-53a 

California,  prodnot  of  preotona  meUli 2(V-3N 

Califbrnla,  prodnct  ot  pTMlaiu  metala  In  d*sp  mine*  ..  ..UO,  SS2, 8H,  SS4  3Sg,  SOO 

California, rceorvoira 235 

CiUfomiB,  routing,  fumaco 370 

California,  nJo  of  water         238 

California,  MiufKcrdiri-atory ^ B38 

California,  atampbattoriee. 248-248,281,252,253,254,255 

California,  eteamboiatlng  engine*  128,137,1!3' 

Cutlfomia.  tranaportatlon  of  bnlUon  throngh  Wella,  Fargo  *  Co.'s  ei- 


Colifomia.  tannela  in  plaoar  ■ 

CamrroD,  J.C..  beelilTe  chare 
Camp  Vlo.i'd  dislrlct.  Otali 
OBDnaCrcckdtat] 


16-368,371 
..  187-188 


Capital  Bl«k  ot  leading  hydnnlio  mlDM lit 

Capital  alock  of  water  GompanlM ECS 

Caliboa  distlict,  Colorado 09^07 

Caraon  disb-ict.  Idaho B2,!t 

Carson  mint. ....#.- 188  BM 

Caatlr  Dome  district.  Ariiona B3 

U»BUoriill"r«>al-fleid.  Utah  488 

Caswi'U,  J.ir.,ononipt(Terook»of  BlackHiUa go.Ol 

Cellar  City  cnni  raining.  CCttb 480 

Cellar  Valley  dii-trlct.Arieona   a 

ConlorvlU.,  California       17 

CencmIdlstilcl,Coloiiulo  •^e7 

CerroflDrdodiatrlcl,Caliro[nia 1» 

Chaffee  rounly.Coloraflo              7I( 

U.jlt^-,,fi-t.iifitiifr,ColoraJo..; 70 

Clmri-o^ilbumin-  Uiab 471 

Uiemicalsm.'d  ill  amalgamation 264-305 

Cliwokoedl.-lTicl,  California 13,17,33 

Cl.illn,llla,Curmunilut       3M 

Cb:iio«p'iibaraedliti!lii.ritalMr«te«. 338 

Ctiiiruliilliwnjity,  Nomda M 

Uiuil,  FrunkX..  wilier  at  San  Fiuoiaeo SM,BM 

Cinnabar 1(M5^  16, 33, 34, 21, 27-28, 41>a 

CiMkaniat  Fniinty,  Oreiam 28 

Clark  county,  Colirornia 28 

ClaMificalion of  mines 208 

ClasHiacMionotndDetioa  works 298 

Clajliin,  I>rDf.J-E.,onUlalicoaLfldd». 488 

CleurCrerk™qBly,Colof«do 7*-T3 

Cliflondl-trict.  Utah.      4S\4Se 

Coinniii'MCanwniniiil. 3M 

t^inage.  amoantof .......-- ST6 

Coincr'a  department.  Canon  mbt 888-882 

Coiner's  department.  Sib  Piaucisoo  mint  888-100 

Coiu5,wi.lEht         S8S 

<;(,k-iitLoa,1villo 388 

Colfai  connty,  New  Moiloo IM 

Colfax  district,  California 12 

Caal,Ariiana 44 

Coal.  California 1S,M 

Coal,  Colorado 68 

CoaLIdabo » 

Coal,  Oregon • ■ IT 

CoaL  WaahingtoDtBrrltory JT 

Coal,  Wyoming IT 

Coal  flrlilBln  UWh 48B-488 

Coalville  district.  Cub 485-487 

Coutmase,  mlneraldepoalU T 

Colorado,  amalgamating milla 268, 188,  Bit 

Colotado,  amatrss. 181,827 

Colorado,  deop  mines,  dinotory EI8-£18 

Colorado,  deep  mlosa,  munnsof  handting  water  .143-144, 148 

Colondo,  deep  iiiiri<'ii,rmp]>llea,  coat,  and  canBDiEptloll.  ....-.-161-169^170,171 

Colorado,  ditches,  ooatot  plant 281 

Colorado,  dltthes,  directory  o(. BBl 

Colorado,  ditobee,  grade  and  dlmensIoDS — B4 

Colorado,  dltobea,  plant  of. ■ 3Vf 

Colorado,  flume* 3)0 

Colorado,  feed-plpea in hjdnniUc  mloe* 181,284 

Colorado,  geological  sketch  of 00-88 

Colorado,  ore  raised  in  ceiuas  year.... 880-382 

Colorado,  ]>U™ru:iuo,iireL-lory       880 

Colorado,  prodnct  of  pt«eioua  mstals 854,880 

Coloiado,  product  of  precions  mstiia  in  deep  mines 3S4-8ES 

Colorado.  n,i8linKl'Lini!ici-i' 871 

Colorado,  fliiloj^r  u-itiT       m 

Colorado.  Btamp  batteries «K  181, 196 

ColDr«do.  steam  boiating  snglnM 187-118,111 

Colorado,  Innnela  in  placer  nluea  MS 

Columbiadistrict  Uuh 4»S 

Cotaiia  county,  Callforaia. —. M 
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dioiwntlTa pTDilnotlon of  pr«J<in»iii<ihli. ...... .....-—.. 

Companllra  itimmUT  of  naoll* ....... 

nilmiiiBtlDg  DiUli,  Dnn«Bpk>yad 

±  unalBiDatlnK  mill*.  TaRii* ■ ■ 

±  lode,  Ihn  

■klode,  trni.npoHallDDor  bnmon  thnniEhWalk,Pknto<>Co.'( 


mine 


lmt«  nf  «1 


CnniM(icknilnf».lFn(rtlinf  clrlfti 

Cnmiilwk  miim,  nii^  napkiyed 

Ciimatork  mlDeii,  pmdncttoaor 

CnmaliKk  mlnea.  loppHeii.  cost  aiul  o 
CnroMock.T  Il..e!H!.'oloiry  of  R"  Ji 


Conntrnctlan  of  amitru. 

CaDSHmptlnn  uf 
CnDHiimption  of 


CoohiilRtrict,  Uuh.... 

Coon  foanty.  Orraoo... 

Copper.  CdirarDlK 

CopptT.  Cotorfedo .,..., 

CoppfT,  Uiab 
Copper,  TVyomlnc 


..<11lt%«l,4Tl 
lR7,t(» 


Copperopolls.  CBliftirate .. 


:Uppe™ 


143 
,.  W-IH 


Cornlih  pDiopltie  rl^     . 

«o«.H«Hct,Ci.lif(.nilB « 

Co«t  of  drift  mloinK         -..; - lOMM 

Coft  ofliydnollB  mining 3»1-K2 

Coat  iif  labor  iDd  nutarlil,  L«BdTlIla Sai-2V6 

Contof  plut  orrutru. ,_...... 181 

Ca«tcrpl«Dt^«pTalnNi         U(-IW 

Com  of  plut.  iiilnlTic:<Iltc>i« _ 311-n4 

Coat  of  nnppllH.  Caraon  mint 


I«-MT 


Critic 


inf  n 


CrOM  diatrlot,  Dkkotk 


Cnnunia^  Hflnrj,oHod.-. 
Cartla.  J  8  ,>lil  Id  report. 
CDH«r  eonBty.  Coloiado . . 


Dakota.  utulfamatliiK  aSIt,  UneUirj .. 

Dakota.  unaljniinaUiig  mUla.  plant 

Dakota,  drnp  miaea.  dlnotorr 

Dakota,  dwp  nliHa.  msaaa  of  handllBR  i 
Dakota,  dfop  ml' 

Dakota,  dItohM,  ooat  of  plant 

Dakota,  dltebM,dlrestorir. 

Dakota,  ditchea,  )irad>  and  dbaantloni .. 

Dakota,  dilshH.  plant 

Dakota,  flnmoa 

Dakota,  road-plpa*  la  tirdnnllaiDlnaa.. 
Dakota,  EnoTnicdual  akotch  of 

Dakotih  plaosr  dli«<u>rir 

Dakou.placi!rtann«la 

Dakota,  prodoot  of  pnwloaamotala. 

Dakota,  product  of  preeioat  netala.  d«ap 

Dakota,  Mlpof-aim  

Dakota.  Hm^itcr  diroolnry 

Dakota,  atamp  batteriM 

Sakata.  alcun  holatlng  (ocIdm 

Dakota,  iimoi'la  in  pUcsr  mlnea 

Daep  mlnM 

Deepml&ea,  dtraatorj 

Doer  LodgaooontT,  Kontaoa 

Dsl  Kar.  A.,  ataHMlea  eltod 


DelKoTtoODi 

Deplhif  n-orkinsulB 
IMwiTt  cli.irui,  Otah 


DcTsreni,  W.  B.,  clUd  on  kooIokj 

"-" 

rtho 

_ 

placof  ratn™.  nod  <liich» 
DMpmlttou  «t  linlUoa.  anmlcamal 
Dl<i[rl1iiitl(.n  of  mid  and  amalgam 

tlKK 
nalu 

mm^  itnb 

w.  Hndti&jiwoTka. 

' 

XafDinn,  Canon  taint 

Eanlnn.  Ban  rnndaoo  ntait 

Baatom  diTialoo.  pro^ot..,, ,., 

Baatern  diTlakn,  patMnnel  of 

Eaatern  dlTlatoB,  atatlaUcaof. 

E*.t  Lmo  dt.tricl,  Califorata 

Brkfi^lt,  JohD  A..  inrenliirorDlipplnit-M 

Ell«.rt  ooonty.  (.-olormdo 

T.\  Iinrado  cwnntv,  Callfiwnta 

BIk  Horn  diatrlet,  Utah 

Elk  bonnUlD  iliatHct,  Colomdo 

ElhoMonly.  NeTwIa 

SIPMOconnly  Colondo 


EnioaM,aF  *,!.«,  »0. 0,  a, » 

Emmana.S.  F.,  Kwlnjcieal  ekftf  h  of  thoBaekjKoantaladlTla^i W-IM 

Emmon*.  R.  F.,  iFad.amclUnil  al  I.j-HlTllle.  Colorado IM-aS 

Emmona.8.  F.,  itatlMloiof  ihediTlidon«r  IhoRooky  mooBlalna ta*-S41 

Endlich.  F. M., dt«l ST,aB,a,n 

EnciDoer'aaDdDiechaDlo')p<HkrtbaokdtadOBIBlMt'(lanh tSB 

FTicin-^rini  and  Minlnit  Journal  oltod '  *t 

EnsinoB,  inl«rl1nD«in*      m 

En^lnea.  Meam  liolatloK     UT-M 

El. niiTalda county  Nenda M,3t 

EarekaraQaty,KnTada . ...  tS 


OToda.. 


Evip..rni(.n  froBi  iuin!ne  dltcboo Bt 

EipoDdilnrea  at  Canon  mint twm 

Eipendilnna  at  San  Flanelaoominl , 401 

Elperta.  employad \^ 

K»pott*.  inatmotlona  to , tUi-IM 

EiplorailOB  of  ttan40Ili  parallel,  oilad S.  SI.  BUM 

Eiphmtlon  of  tbe4Mhpan>l1rl.  looted 30.J1.B 

Kiploratlon  vcat  of  the  lADth  meridian,  dted 44T.44S,4M 

Biportatlon  of  gold  (Mn  San  Franolaea,  ea 
Extent  of  TorklsK*  Id  daop  mlnea.. 
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Page. 

Fire-briok  nuOdng 488 

FiBh  springt,  CalifomiA 1» 

FlagsUff  smelter 485 

Flint  Creelc  district,  Montuia 97 

Flne^nst 274-275^  2M.  393 

Homes... 227-232 

Fluxes  at  amalsamating  mills 267 

Plnxes  at  Leadville 289 

Flnxes  at  mints 886,897 

Force  employed  in  amalgaiBatins  mills 242-245 

Force  employed  in  Comstook  mines,  1880 158 

Free  Oold  district,  Colorado 79 

Fremont,  J.  C —  29 

Fremont  coonty,  Colorado 80 

Fremont  Island  district,  Utah 484 

Ftesno  county,  California 18 

Fnel  at  amalgamating  mills 274 
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Process  in  arrastras 283 

Prodnct  of  bnllion  of  United  SUtes  for  year  ending  l£ay  81, 1880 856-357 

Production  of  deep  mines  for  the  year  ending  May  81,  1888 854-355 

Production  of  precious  metals 29(^-382 

Profits  in  hydraulic  mining 202 

ProTo  district,  Utah 445 

Funpelly,  Prot  Raphael,  statistios  of  the  esstem  dirision 848-850 

Pvmps 148-161, 401,< 


Quantity  of  water  ddirered  by  tsinlBg  ditehsa 

Quarts  valley,  CaUfomia  25 

Qnicksiln*r  belt 5 

Quicksilver  lost  in  sluioes 300 

QuiokMlver  ore 16^16^25.27-28 

Quio ksil vc r  used  in  amalgamation 258-264 


Rank  of  the  ntates  and  territories  in  production  of  the  precious  metals. . 

R;iscbi'ttc  furnace   

Riiyraond.  It  W..  estimate  of  bullion 

RfOrtonH  for  incompleteness 

Ki'4'ii]»tH  At  miut«  and  a^say  offices 

R*d  mil  district, California 

Reduction  works,  classification  of 

Ke<lm-ibility  of  various  orea  

Re6oer>',  Carson  mint 

Refinery,  San  Francisco  mint 

Relation  of  Lilwr  to  product  in  amalgamating  mills 

Kei>airs  on  ditches 

Reports  of  the  United  Statee  geological  exploration  of  the  40th  parallel, 

cit»Ml    5,  31, 32. 89, 94. 105, 262. 408, 422. 

Reports  on  geology  and  resources  of  the  Black  Hills  of  Dakota,  cited. .. 

Reservoirs  in  California 

Retorting  of  amalgam • 

Retorts 

Reverb4*ratory  ftimaoe 

Rio  Grande  county,  Colorado 

Rio  Grande  valley,  New  Mezioo 

Riffles - 


I 


286 

877-3» 

xi 

874-:t75 

26 

298 
246-247 

386 
896-397 

245 
236-237 

485,487 

89.94 

285 


267 


Roasting  furnaces 

Rock  salt  iu  Utah 

Rock-breakers  in  mills 

Rockford  district,  Dakota 

Rocky  district,  Utah , 

Rooky  mountains,  division  of  the 

Rocky  Mountain  division,  geology.... 
Rocky  Mountain  division,  prodnct. . . . 
Rocky  Mountain  division,  statistics  .. 

Rogers,  A.y., cited 

Roeebud  district,  Utsh 

Rothwell,  R.  P.,  on  Silver  Beef  mines. 

Routt  county,  Colorado 

Rubies  in  placers 

Ruby  Hill  district 

Rush  Valley  district,  Utah 

Buss  district,  California 

Russell  district.  Colorado 

Rusty  gdid  in  placers 


106 

196 

169.S7f 

461 


91,81 
474 

S 
60-104 


880-348 


478 
64 

184 
88 

447-450 

19 

60-70 

18) 


Sacramento  and  San  Joaquin  basin,  water  oasd 219 

Sacramento  county,  Califonda 28 

Saguache  county,  Colorado 86 

Saint  Vrain  creek,  Colorado 64-45 

Sale  of  water.... 237-241 

Salivation 268 

Salt 23,461.477.485 

Salt  Lake  county,  Utah 42-43,407-438 

Saltpeter  in  UUh 461 

Salt  used  in  roasting 274 

Sampling  mills,  Salt  Lake 431.437 

San  Bernardino  county.  California 23 

San  Carlort,  California 18 

Sandberger,  F.,  cited 54 

San  Diej:o  county 23 

Sands,  auriferous  sea 27 

Sandy  sampling  mills 437 

San  Francisco  custom-house,  movement  of  tressure  through 372-373 

San  Francisco  district,  Utsh 464-471 

San  Francisco  mint 383,396-402 

San  Francisco  stock  board,  list  of  mining  stocks 114-120 

Sangre  de  Cristo  range 80-81.86 

San  Josqnin  basin,  water  used ^^9 

San  Juan  county,  Colorado 
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Baa  iToui  regita SS-M 

San  Lala  ObUpo  oanntr,  CiUfinnlk IS 

Su  Pule  coDDtr,  OtBh U&-4M 

Smi  Simeon.  CJifoml* !8 

Santk  Baib&m  qui 

8uU  Clan  coaoty,  Caltfoi 

SuU  Clan  district,  Uub 

B&DtiuiniD  aiacrlcl.  Uuh. . 


urIUr 


8»H  Bntk  rtiMrict,  DUh 

8«wjw'«  B«,  CdlirptDU 

So«1b».  ■•■>;.  CiMOB  mint 

Sciilea  d^Waener'sarrutnTDill 

ScheduVs,  mining  

SchoolorMinvaqiMrUrlj.alUd 

Sobd  nUe;.  C>lUWBi> 

Sooptof  the  Inraatlgatlon 

SebHIopol  district,  CallCDmla  

BfMod  anniul  npnrt  af  tbt  DirMtor  of  tha  Uuttad  B 

Sarray.  ottad.. 

Serlioaa  ot^aiUettna  gimTotdapiMUi.... 


_ 

SlRiuiJbBiDdHpiidD«a.modaof 

1»L-IU 

Sllnrooliia,  alio und  wdgbt » 

Bn 

iKn^^Ts 

EOac,  LaadTiUa „ 

8lni« 

m 

SmeltlnK  v«k(,  Anpkhoe  ooDntj. 
SmelUng  worka,  director; 
SoMltlng  worka,  prodact.  Utah 
Smith.  naiDlllon,  Jr.,  on  -«ater  fOr 

amlth.  J.  Aldan,  on  mloenla 

Bsaka  Ciaek  diatriflt.  Utah 

Snadlaa  dlatiiot,  Cokrado 

Sooono  coaatf ,  HawUoxlao 

Boda  mlpbalM  In 'Wj'omlog 


Sontli  CaioUna,  product Ua.3tg.U0 

Spaolaida  worked  irav  Hailoo  nlDaa lo* 

Spanlah  Fork  dlatriot,  TTtah tu 

Spaotmenaxampleaot  placwgold U1-3SI 

8p«l» 1M,434 


SUni> 


SlaUatlciortbedlolakiBortheBoakriBOiuiWDa iMI-St 

StaUatica  or  the  eaataru  dlriatoo tO-K 

awam  holntiog  flnpupa ijy-u 

StBvllog  district,  TTlah ^^ 

Slet*foldtflir»aoo       M,37%Xn,St*,TJ 


lit 

Sugar  Loaf  diatiiot,  Oolondo n 

SaJpiior  2T4,MI 

SnlphorpW.  tH>T  centot  higoldtma , ttt 

Sulphuric  Add  prucbofl,  San  Fraaoiaoo  mtiit ..__..... , .,.,-  307 

Sammit  eonoty,  Colondo Ti-M 

SutDtoit  oonnty,  Utah .---...,,■,,..,.,.,..._,__,, i3S-U£ 

SnniDiIteoDnty,  Utah,  coal  dlatilot lgS~48T 

8nDinilt4li,(ricl,Cc.lo™do    M 

Smnmlt  Valley  ilistriot.  Uontana ". ge 

SoDBhlne  dlHtrict,  Colorado  n 

Snppllea,  derp  mlaoa,  thvir  cut  aad  eoniomptloii 1(10-173 

Snrreyawoatof  lOOthmerfdian,  «ltod io,« 

Sntro  tonnel,  tbo  baab  of  Aitilodea m 

Sweetwater  county,  Wyoming «» 

SyitemaUo  geology  of  Sing.  dtedoaOrt^n 27 


T. 

Tafliiwe Kl.mSM 

Tonka,  jBttUnB ggg 

Tued  prodact  of  the  HeTidambMa 313^13 

Tehama  ooonly  California 28 

Tan-mile  diatrlct,  Colorado 73 

Taoorfif  ballEon.  amatgamatioK  milla «.....___,. 247 

Tenor  of  oro  tTBBtod  in  orTMtraa 283 

Tenor  of  platfir  gold BU-SSS 

TUrduDnal  report  direotorUnltcdStaUa  Oeolatloal  Surrey,  oiled  ....  30 

Thuaton county,  Or«goD .„ ....  28 

Till 


124 

T>»«™» 5S,S» 

Tin  tlo  district.  Utah : «SS-t«l 

TitlealndeepmlBM.... 113 

*"""'-  rl — TMlatti iM 

Tooele  mnnty  tJUh MT-4W 

TrauaaMlODa  otAattitaa  Inatiloteof  KlnlDg  SBgineen,  dtwl.81-S3,  IW.  182.201 


Transportation  of  b< 


2M 


nintab  dlalriot,  Dtah 

UiuUh  nnge.     i8m  Utah.} 

Uooanpaligre  diatrlct,  Colorado 

United  StaWa  Ulalng  CoRunluIonera'  ngmt,  Mai  .. 

United  BtataamlDt,  Canon .  ........ 

United  etalaa  mint,  San  Fimoulaoo       

Utah,  amalgamatlog  mlUa 

Utah,  ooal  

Utalicoanty.  Utah      

Utah,  deep  laiiMa,  dlieetorj  

Utali,  daep  minaa,  maana  of  handling  wab 
irtah,<)e*pm 
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Utah,  geologioal  dwloli ••m — 

Utah,  mining  iadutriet 40t-«80 

Utali,  plsfoer  dixvotoiy 681 

XTUli,  product  of  pzMdont  BMteli • tl8-S10 

Utaii,  prodnot  of  preoloof  motels  in  dtop  miMt 814f^6 

Uteh,  roosting  ftimaoeo S72 

Utali,  smeltordireotQcy 688 

XJtoli,  stunp  batteries 280-368 

Utah,  transportation  of  bollioa  through  Paeiilo  oxpveas 878 

Utah,  transportation  of  bnlUon  through  Wdls,  Esrgo  A  Ca's  scspress ..  870t  871 


Valentine,  J.  J., estimate  of  bullion 877,878-880 

Ventura  oonnty,  California 28 

Virginia,  amalgamating  mills 527 

Virginia,  deep  mines,  directory 524 

Virginia,  deep  mines,  means  of  handling  water 147 

Virginia,  deep  mines,  supplies,  cost  and  consumption. 187-172 

Virginia,  product  of  preeloua  metals 840-340 

Virginia,  prodpctofprecious  metals  in  deep  mines 854-855 


Wages,  amalgamating  mUls 248-244 

Wages,  Comstock  mines 150 

Wages,  deep  mines 168;  157 

Wages,  ditohlabor 287 

Waldezer,  C,  on  hydranlio  apparatos 187 

Walker,  FrandB  A.,  committed  mining  inrestigations  to  Clarence  King..  1 

Ward  district,  Colorado 07 

Warm  Springs  smelting  works 488 

Wasatch  county,  Utah 442^444.485 

Wasatch  range.    (Sm  Utah.) 

Wascocounty,  Oregon 27 

Washington  county,  Idaho 52,60 

Washington  ooon^,  XTtsh 477-488 

Washington  district.  Utah : 471 

Washington  territoKy,  arrastras 688 

Washington  tenitory,  deep  mines,  directory 624 

Washington  territory,  deep  mines,  supplies,  eoot  Mid  oonsnmptioii 171, 172 

Washington  territory,  geological  eketeh  of 27-88 

Washington  territory,  placer  minas,  direetoiy 681 

Washington  territory,  prodnet  of  preeioas  motels ••...•880^864-880 

Wsahiwgton  tsnttoiy,  piodoete  of  prsofaws  Mstdi  in  dssp 


Washoe  district,  ITorada 81 

Water finr mining,  sooroesof 216 

Water,  means  of  handling  In  dssp  mines 148-161 

Water,  saleof 287-841 

Water  season,  length  of 800,818-818 

Wear  and  consumption  in  batteries 887 

Weber  county,  Utah 488 

Weld  county,  Colorado 84 

Wells,  Fkrgo  St  Co.'s  express,  shlpmente  of  preoioos  metals  through 888-871 

WeUs,  Fargo  St,  Co.'s  statement  of  the  mineral  product  of  Utah  for  1870.  318-810 

West  &Ioantain  district,  Utah 407-427 

West  Star  district,  Utah 478 

West  Tintic  district,  Utah 480 

Wet>crushing 247 

Whatcom  county,  Oregon 27 

Wheeler's.  Oea  M.,  surreys 44,80,100.489 

Whims  snd  whips 134 

Whisky  creek,  Califoraia 24 

AVliite  fumaco 289,272,273.275 

White  Pine  county,  Kerada 38 

Whltefleld,  Professor  K.  P.,  on  fossils  of  San  Juan  region 82 

Whitney.  Professor  J.  D.,daUcolleoted  by 7-11,30.880 

Williams,  Albert,Jr 2,3,55 

Williams,  Albert.  Jr.,  the  minting  of  gold  and  sUrer 883-402 

Willard  district.  Utah 483 

Wire  sUys  for  flumes 228 

Wood  rirer  region,  Idaho 55 

Woltecs,  cited 55 

World  annual  bullion  product 381 

Wyoming,  amalgamating  mills 527 

Wyoming,  deep  mines,  directory 624 

Wyoming,  deep  mines,  means  of  handling  water 147 

Wyoming,  geological  sketch  of 88-80 

Wyoming,  product  of  precious  metals 842-880 

Wyoming,  product  of  preoioos  metals  in  deep  mines 848-848,864-855 

Yakima  county,  Oregon 88 

Yank  district,  Oregon 88 

Yankee  Fork  district,  Idaho 68 

Yavapai  county,  Ariaooa 61 

Yubasoonty,  Califnmta 88 

Yuma  oonnty,  Axiaoa* •• 68 
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